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Objective: To evaluate the endoscopic management of pediatric allergic fungal 
sinusitis as regard management protocol, and some predictive factors for prognosis 
of AFS as (vitamin D3 level, IgE level, orbital extension, and patient age). 

Patients and methods: A prospective study was done on patients of pediatric 
age group presenting with allergic fungal sinusitis (AFS) in the period from March 
2012 to January 2017, Ten pediatric patients were included in this study. 7 male 
and 3 female, their age ranged from 8 years to 16 years (13.6). 

Results: postoperative evaluation showed resolution of nasal and orbital 
manifestations, gradual resolution of proptosis and periorbital oedema occurred 
in all patients, No major postoperative complications were encountered, The 
post-operative follow up period ranged between 14 months and 58 months (32.2 
months in average), Recurrence occurred in 3 cases without orbital manifestations.                                                       

Conclusions: Endoscopic management of pediatric AFS was effective and safe 
technique with improvement of all nasal and orbital manifestations post operatively, 
Management of each case of AFS should be individually tailored according to 
clinical, radiological and operative findings, Severe disease form is highly regarded 
in pediatric AFS due to delicate anatomy with difficulty in management and follow 
up, Many prognostic parameters could be used in pediatric AFS as vitamin D3 and 
IgE level; however other researches with larger study group are required.

Keywords: Endoscopic surgery, fungal, allergic, mucin, sinus, pediatric endoscopic 
surgery. 
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Introduction
Allergic fungal rhinosinusitis (AFRS) is a type I hypersensitivity 
reaction to fungal antigens in which patients usually 
present with unilateral or bilateral nasal polyps. [1] AFRS 
was firstly described as a separate clinical term in 1976. 
[2] Presentation in pediatric patients with allergic fungal 
sinusitis is different from that in adults, with children having 
obvious abnormalities of their facial skeleton, unilateral sinus 
disease, and asymmetrical disease more often. [3] The 
clinical characteristics of 40 children suffering from allergic 
paranasal aspergillosis were marked facial deformity, orbital 
involvement (52.5%) and skull base erosion (12.5%). [4] 
Vitamin D3 is a steroid hormone that regulates bone health 
and numerous aspects of immune function and may play a 
role in respiratory health. Vitamin D3 deficiencies in (AFRS), 
resulting in increased mature dendritic cells and bone 
erosion. [5] Endoscopic surgical debridement and drainage 
combined with topical steroids leads to resolution of disease 
in the majority of cases. [6]

Material and Methods
A prospective study was done on patients of pediatric 
age group presenting with allergic fungal sinusitis (AFRS), 
The study was held in Otorhinolaryngology department, 
Mansoura University hospital (Egypt) and Elrafee Mecca 
hospital (KSA) from March 2012 to January 2017, Ten 
pediatric patients with AFRS were included in this study, 
Seven male and 3 female, their age ranged from 8 years to 
16 years (13.6 in average), The study was held after approval 
of institutional review board, all parents gave their informed 
consent prior to inclusion in the study. Inclusion criteria of 
this study is pediatric patient (≤16 years) with AFRS that 

is proved clinically (preoperative and operative evaluation), 
radiologically (CT), histopathologically (tissue and mucin 
examination), and immunologically (eosinophilia and serum 
IgE), Studies were done to evaluate some predictive factors 
for prognosis of AFRS as (vitamin D3 level, IgE level, orbital 
extension, and patient age). 

Pre-operative symptoms                                                                                        
In all patients case history was taken, the most common 
presenting symptoms were nasal obstruction and thick, 
highly viscous greenish yellow nasal discharge in all patients, 
facial headache in 7 patients, post nasal drip in 5 patients. On 
the other hand, orbital manifestations were detected in the 
form of blurred vision with periorbital swelling in 8 patients, 
proptosis in 3 patients, and swelling at the medial canthus 
in 2 patients. No visual loss was encountered in orbital 
manifestations of this study group.       
                                                                                                                                           
Pre-operative Examination
All patients had undergone clinical examination, endoscopic 
examination, CT examination for all patients (Figs. 1-3), 
Also, ophthalmological consultation was done for all cases, 
Ten cases were included in our study, Patients’ age at the 
time of treatment, sex, the extension of the disease, orbital 
manifestations, IgE level, vitamin D3 in blood, and follow-
up periods are shown in Table 1. Postoperative follow 
up included clinical examination on regular visits, second 
look endoscopy, the presence or absence of postoperative 
complications or recurrence, and post-operative CT paranasal 
sinus from 2 to 6 months postoperatively, The post-operative 
follow up period ranged between 14 months and 58 months 
(32.2 months in average).             
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bone resorbtion and necrosis that the bone removed without 
bleeding in one piece (similar to invasive fungal sinusitis) 
with obvious maxillary artery pulsation in ptrygopalatine 
fossa, Minimal submucosal cautery of inferior turbinate was 
done in all patients; septoplasty was done in 3 patients to 
wide surgical field and help post operative assessment and 
drainage, Histopathological examination was done for all 
patients showed hyperplastic mucosa with inflammatory 
eosinophils, lymphocytes, and plasma cells infiltration 
without invasion into surrounding structures, Also, mucin 
showed clusters of eosinophil, with Charcot-Leyden crystals 
and non invasive fungi, Post-operatively routine packing was 
done, All patients were prescribed alkaline nasal douches, 
Oxymetazoline hydrochloride spray together with antibiotics 
for 2-4 weeks, All patients use topical steroid with gradual 
tapering from 8 till 2 puffs on daily use for life, Oral steroid 
was given for short period post operatively from 4 to 12 
weeks according to severity of AFRS with gradual tapering. 
Patients were instructed to avoid nasal blowing for 2–3 weeks 
to decrease post endoscopic surgical emphysema. 

Intervention
Endoscopic surgical procedure was performed under 
general anesthesia in all cases, The nose was prepared 
with 1/100.000 adrenaline for local haemostasis. A 4 mm 
endoscope was used; the surgical landmarks had to be 
clearly identified. Although minimal invasive sinus surgery is 
recommended in pediatric population, wide middle meatal 
antrostomy with complete ethmoidectomy was done for all 
patients to help orbital decompression, avoid recurrence, 
allow good drainage and help post operative debridement, 
The lamina papyracea erosion was found in 6 cases, Bilateral 
AFRS was found in 2 cases (20%), Erosion of posterior 
maxillary wall was found in one case. Complete Endoscopic 
dissection of AFRS polyps and muddy dense discharge was 
done (Fig. 4). Endoscopic sinus surgery was done through 
wide middle meatal antrostomy, anterior and posterior 
ethmoidectomy, frontal recess clearance and sphenoidotomy, 
Care was taken to not injure the teeth root, lamina papyracea 
or skull base, Removal of right posterior maxillary wall was 
done in one case; in this case severe fungal extension lead to 

  

 
Fig 1 preoperative axial CT showing AFS
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Fig 2 preoperative coronal CT showing AFS

 
Fig 3 Preoperative coronal CT showing bilateral AFS
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Results
All patients have improved on both subjective and objective 
assessments.

Subjective assessment
All patients showed resolution of nasal obstruction and post 
nasal discharge. Facial pain show complete disappearance 

in 6 cases, mild facial pain was encountered in 4 patients 
postoperatively with gradual improvement. As regard orbital 
manifestations, gradual resolution of proptosis and periorbital 
oedema occured in all patients. No major postoperative 
complications in the form of orbital or brain injury or CSF 
leakage were encountered. 

Table 1 Variables in the case series

N
Age 
(years) Sex

Side of 
orbital 
invasion

Extension Orbital  
manifestation

IGE level
IU/mL

Vitamin 
D3 ng/mL

Recurrence
Follow 
up period 
(months)

1 14 M Right Maxillary  
Ethmoidal 

Periorbital swelling 824 12 58

2 8 M Left Bilateral Ethmoidal 
maxillary  
sphenoidal
frontal

Periorbital swelling 
proptosis

1214 8 + 48

3 16 F Left Maxillary
ethmoidal  frontal

728 6 42

4 12 M Right Maxillary
ethmoidal  

Periorbital swelling,
proptosis

689 18 34

5 16 M Right Maxillary
ethmoidal  frontal

Periorbital swelling,
medial canthal 
swelling

980 12 + 30

6 14 F Left Maxillary
ethmoidal
sphenoidal

678 28 28

7 15 M Right Bilateral Maxillary
ethmoidal
sphenoidal

Periorbital swelling, 
proptosis

1130 32 27

8 16 M Right Maxillary
ethmoidal

Periorbital swelling 788 16 27

9 13 F Right Ethmoidal maxillary 
frontal

Periorbital swelling,
medial canthal 
swelling

540 24 18

10 12 M Left Ethmoidal 
maxillary

880 13 + 14

13.6 845.1 16.9 32.2

Fig 4 AFRS polyps and muddy discharge
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Objective assessment
Nasal examination showed minimal crustations, and 
granulations which relieved with medical treatment. Also, 
endoscopic evaluations (under local anesthesia) were done 
for all cases showing wide middle meatal antrostomy with 
clean healed maxillary and ethmoid sinus cavities, recurrence 
was detected during follow up in 3 patients. Visual 
examination was done postoperatively with improvement for 
all cases.  Post operative CT evaluation revealed significant 
improvement on comparison to preoperative CT in all patients. 
Recurrence occurred in 3 cases without orbital manifestations 
(Fig. 5), and revision endoscopic sinus surgery was done for 
debridement and cleaning.

Fig 5 postoperative coronal CT showing  
recurrent AFS without orbital manifestation

Discussion
AFRS diagnosis is based on radiological, histological, and 
immunological criteria of the disease, [7] Ferguson stated 
that the simplest and most straight-forward requirement 
for defining patients as having AFRS is the presence of 
eosinophilic mucin with hyphae, [8] In this study diagnosis 
of AFRS is proved clinically (preoperative and operative 
evaluation), radiologically (CT), histopathologically (tissue 
and mucin examination), and immunologically (eosinophilia 
and increase serum IgE),  Nevertheless, surgical findings 
with the characteristic appearance of the fungal muddy 
discharge and polyps are important issue in the diagnosis 
of AFRS, its extension and severity, Fungal culture and 
serology are used as supportive in diagnosis. Another study 
showed that aspergillus serology was positive in 35% and 
fungal culture grew the organism in 40%, [4] Previous study 
referred pediatric AFRS to adolescents and young adults 
(study average was 21.9 years), Also, the study concluded 
that climatic factors affect the incidence of AFRS, [3] In this 
study the patient’s age ranged from 8 years to 16 years 
(13.6 in average), Wide spread of AFRS in hot weather could 
increase the incidence of pediatric age group affection, Many 
children complained of protracted nasal obstruction with dark 
discharge from the nose, [9] In this study all patient had 
nasal obstruction and greenish dark thick nasal discharge, 
Orbital manifestations were detected in 8 patients (80%) in 
the form of periorbital swelling in 8 patients, proptosis in 3 
patients, and swelling at the medial canthus in 2 patients, 
Bilateral disease affected 2 patients, Six patients showed 
orbital invasion with erosion of lamina papyracea clinically 
and radiologicaly.

In this study, vitamin D3 level was lower than normal average 
(16.9 ng/mL in average), Nevertheless, in the recurrent 
cases (3 cases) vitamin D3 level was even below the study 
average, Thus, vitamin D3 lower level could increase AFRS 
orbital extension and recurrence incidence, However, larger 

study group is necessary to certificate this relation, Other 
study concluded that vitamin D3 deficiency in pediatric 
AFRS could be attributed to higher dendritic cell infiltration 
in the tissue, [10] and associated with more severe bone 
erosion, [5] Kuhn and Javer found that total IgE is important 
factor in predicting persistence or recurrence in AFRS, [11]  
Ferguson in his study found a high level of IgE in AFRS (668 
IU/mL in average), [12] In other study, the mean IgE level 
was 820.2 IU/mL for AFRS, [13] Moreover, total IgE was 
correlated significantly with the disease severity, and 10% 
increase or more in total serum IgE during follow-up period 
was important predictor of recurrence and the need for 
revision surgery, [14] In this study IgE level was higher in all 
patients (845.1 IU/mL average), In the 3 recurrent cases the 
IgE level was even above this average (1214, 980, and 880), 
However a more detailed study with a larger group is needed 
to prove this correlation, Markers of disease severity (bone 
erosion, orbitocranial involvement and recurrence) in AFRS 
were associated with lower income, rural counties, poor 
housing quality, and less health care access, [15]  However, 
in other study no socioeconomic factors were identified that 
correlated with the incidence of bone erosion in patients 
diagnosed with AFRS, [16] In this study we can’t find specific 
relation between socioeconomic factors and AFRS severity 
and bone erosion.

A study defined termination of nasofacial growth has as 14.7 
years for boys and 13.4 years for girls, [17] In this study 
the pediatric age is considered below 16 to include patients 
in adolescent, and school age (13.6 in average), In AFRS, 
skull base and orbital erosion are seen in one-third of casesm 
Orbital erosion is 1.5 times more common than skull base 
erosion, [3] Local bony involvement is 10 times more common 
in AFRS than in other forms of chronic rhinosinusitis (CRS), 
[7] Significantly decreased orbital volumes (to approximately 
70% of normal) have been noted to return to 90% of normal 
after successful management, [18] In this study ethmoid 
sinus was affected in all patients with intraorbital invasion 
in 8 patients (80%), All orbital manifestations improved post 
operatively without recurrence, Invasion was more due to 
expansion of AFRS mucin rather than a destructive process, 
However, in one case posterior right maxillary wall necrosis 
resembling invasive fungal sinusitis but pathology didn’t 
reveal fungal invasion with good prognosis and postoperative 
improvement for, This could add to the debate about fungal 
sinusitis classification and the need to evolve this from 
separate titles into a spectrum with interdissecting forms of 
the disease, Also, management of each case of AFRS should 
be individually tailored according to clinical, radiological and 
operative findings, High incidence of recurrence is always 
regarded in AFRS especially in pediatric age group due to 
difficulty in management and follow up, Researches shows 
variability in the recurrence rate which could attribute to 
difference in sample size, follow up period and management 
protocol, In other study, six of 11 patients (54.5%) with 
AFRS showed recurrence within one year, [13] Other studies 
showed 15% recurrence rate, [4] and 44% recurrence 
rate, [19] In this study, from 10 patients having pediatric 
AFRS with intraorbital extension only 3 patients showed 
recurrence (30%) without orbital manifestations, According 
to these results age and intraorbital extension didn’t have 
much impact on AFRS recurrence, Although no apparent 
impaction on AFRS recurrence by age could be defined, a 
more severe form of AFRS is regarded in pediatric age group 
due to delicate anatomy and difficulty in management and 
follow up.
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A standardized protocol for the treatment of AFRS has not 
yet evolved, Most AFRS protocols include combined surgery 
with steroid (locally and or systemic) with close follow up, In 
this study, all patients received oral steroid post operatively 
from 4 to 12 weeks according to AFRS severity. Oral steroid 
therapy benefits include increased cure rates and clinically 
milder disease among those in whom disease recurred, 
increased time to revision surgery, reduction in mucosal 
stage of disease, and reduced systemic IgE levels, [1] 
Classical surgery has been aggressive, with radical removal of 
mucosa and frequent external approaches, The strategy has 
evolved to incorporate endoscopic tissue-sparing techniques 
described as conservative but complete, [15] Surgery should 
remove obstruction and allow natural drainage patterns with 
complete removal of all mucin and debris to eliminate the 
antigenic-inciting factor. In addition, postoperative access 
must be kept in mind to allow for examination in the clinic and 
diagnosis of recurrence, However, the physical characteristics 
of AFRS have significant implications on endoscopic sinus 
surgery due to slow accumulation of allergic fungal mucin 
and associated bony decalcification which mimic invasion 
and result in the loss of normal bony landmarks, placing vital 
structures at risk, [9] Nevertheless, in a growing child care 
should be taken for the unique position of the skull base, 
anterior ethmoids and orbital lamina, [20] Hence, endoscopic 
sinus surgery in pediatric AFRS, considered uneasy job due to 
the delicate inconstant anatomy which hinder the procedure 
and limits postoperative follow up of the surgical field. 

Conclusion
Endoscopic management of pediatric AFRS was effective 
and safe technique with improvement of all nasal and orbital 
manifestations post operatively, Management of each case 
of AFRS should be individually tailored according to clinical, 
radiological and operative findings, Severe disease forms are 
highly regarded in pediatric AFRS due to delicate anatomy 
with the difficulty in management and follow up, Many 
prognostic parameters could be used in pediatric AFRS as 
vitamin D3 and IgE level; however other detailed researches 
with a larger study group are required.
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