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Young et al described allergic fungal sinusitis in 19871. They 
described a case with pan-sinusitis with bone erosion. They 
described the contents of maxillary sinuses to be abundant 
in mucous admixed with eosinophils, necrotic debris and 
scattered fractured fungal hyphae. The condition “Allergic 
fungal sinusitis” as a clinical entity was described in 1981 by 
Millar et al2. Katzenstein et al described the pathophysiologic 
resemblance between allergic bronchopulmonary aspergillosis 
and 7 cases of chronic fungal sinusitis.  

The term allergic fungal sinusitis was coined in 19893. Since 
then, several studies have been done to describe the disease 
as an immunologically mediated disorder (IgE mediated) 
rather than a precursor of invasive fungal disease4-7. Allergic 
fungal sinusitis is non-invasive. It is a severe inflammatory 
response to mold in immuno-competent patients with chronic 
sinusitis and nasal polyposis. It occurs in patients with allergic 
hypersensivity8. The paranasal sinuses of these patients are 
characteristically filled with eosinophil-rich mucin. Thick 
fungal debris and mucin having carbohydrate-rich glycoprotein 
develop in the sinus cavity9. 
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Background: Allergic fungal rhino-sinusitis (AFRS) is a benign non-invasive sinus disease related 
to hypersensitivity to fungal inhalation which occurs in young immunocompetent individuals. 
AFRS could present with serious orbital complication.

Objective: To evaluate the common features of orbital complications due to allergic fungal rhino-
sinusitis.

Design: A Retrospective Study.

Setting: Aseer Central Hospital, Abha, Saudi Arabia.

Methods: Sixty patients were diagnosed and treated for allergic fungal rhino-sinusitis from 2010 
to 2013. The diagnosis was based on Bent–Kuhn criteria and CT scan report; the data was coded, 
edited and analyzed using SPSS IBM version 22.

Results: Twenty-seven (45%) orbital complications were encountered: 16 (26.7%) eye proptosis, 
7 (11.7%) diplopia and 4 (6.7%) unilateral complete blindness. Fungal hyphae were not 
demonstrated histopathologically in any of these patients. The presence of fungal mucin was 
prevalent in all patients. Eye proptosis had good response to surgical and postoperative treatment 
while diplopia took longer to improve after surgical and medical treatment.

Conclusion: Allergic fungal rhino-sinusitis (AFRS) could present with serious orbital 
complications: eye proptosis, diplopia and/or unilateral complete blindness. All patients with 
orbital involvement should be evaluated clinically and radiologically for sinus disease even in the 
absence of the stigma of rhino-sinusitis. Early diagnosis and immediate treatment is extremely 
essential to prevent serious complications such as visual loss.
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The mucin is characteristically known as “allergic mucin”. 
Allergic fungal sinusitis patients commonly suffer from asthma. 
Studies revealed that asthma associated with AFS is estimated 
to be 20% to 40%10. IgE-driven eosinophilic inflammation 
within the paranasal sinuses causes the disease. The classic 
features in allergic fungal sinusitis are caused by the cytokines 
released from the inflammation. 

Proptosis, diplopia, blepharoptosis, epiphora, ophthalmoplegia, 
orbital abscesses and rarely visual loss (1.46% to 3.7%) have 
been reported11-13. The visual loss has been proposed to be 
either through direct or indirect optic nerve compression or an 
inflammatory process13-14. 

The diagnostic criteria of allergic fungal sinusitis include gross 
production of eosinophilic mucin containing non-invasive 
fungal hyphae, nasal polyposis, characteristic radiological 
findings, immuno-competence and allergic mucin4.

Radiological findings include asymmetrical involvement of 
paranasal sinuses seen on plain radiographs and CT imaging, 
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bone erosion, sinus expansion, Heterogenous areas of signal 
intensities seen in CT imaging; this is due to accumulation of 
heavy metals like iron and manganese15-18. 

Histological features include branching non-invasive fungal 
hyphae within sheets of eosinophils and Charcot–Leyden 
crystals19. 

The aim of this study is to evaluate the common features of 
orbital complications due to allergic fungal rhino-sinusitis. 

METHOD

Sixty patients were reviewed from 2010 to 2013. All patients 
were diagnosed and treated for allergic fungal rhino-sinusitis. 
The diagnosis was based on Bent–Kuhn criteria and analysis of 
CT scan reports of these patients.

Bent and Kuhn, five criteria for the diagnosis of allergic fungal 
sinusitis, include type I hypersensitivity (atopy), positive skin 
test, serology, nasal polyposis, characteristic CT scan findings, 
positive fungal smear (this feature was not seen in any of the 
patients in our study) and allergic mucin. The data were coded 
and analyzed using SPSS IBM version 22.

RESULT

All patients were healthy with no associated medical illnesses. 
Twenty-seven (45%) were males and 33 (55%) were females 
with a median age of 31 years (range 8 to 61). Hospital stay 
ranged from 3 to 6 days with a mean of 4 days. Twenty-seven 
(45%) patients had orbital complications: eye proptosis in 
16 (26.7%), diplopia in 7 (11.7%) and complete unilateral 
blindness in 4 (6.7%), see table 1.

DISCUSSION

Allergic fungal sinusitis (AFS) is a well-known type of chronic 
fungal rhino-sinusitis. AFS could be differentiated clinically, 
histopathologically and prognostically from other types of 
chronic fungal rhino-sinusitis.

Histopathological specimen from the sinus surgery is still the 
mainstay of diagnosis of AFS despite the classical clinical 
presentation of AFS history and clinical examination, increased 
level of total serum IgE, positive inhalant allergy skin test and 
CT findings of chronic rhino-sinusitis. The presence of orbital 
periosteum is a deterrent to spread of these lesions into the 
orbit.

Treatment, other than surgical drainage, consists of systemic 
corticosteroids to prevent recurrence of the disease. Eye 
proptosis has a positive response to surgical and postoperative 
treatment. Diplopia takes longer to improve after surgical and 
medical treatment. 

It is clear from our study that AFRS is associated with variable 
complications which include eye proptosis, diplopia and 
blindness. All patients with orbital involvement should be 
evaluated clinically and radiologica lly for sinus disease, even 
in the absence of stigma of rhino-sinusitis. 

This study used a single large group of patients involving many 
forms of orbital complications of AFRS, compared to previous 
studies, which included only proptosis8. 

CONCLUSION

Proptosis and a high suspicion from ophthalmologist 
is a key for initial diagnosis of allergic fungal sinusitis. 
It is important to differentiate AFS from the invasive 
form because the treatment modalities are different. 
AFS treatment includes extirpation of the fungus and 
allergic mucin, aeration of the sinus, systemic and topical 
corticosteroids.
__________________________________________________

Author Contribution: All authors share equal effort 
contribution towards (1) substantial contribution to conception 
and design, acquisition, analysis and interpretation of data; 
(2) drafting the article and revising it critically for important 
intellectual content; and (3) final approval of manuscript 
version to be published. Yes.

Potential Conflicts of Interest: None.

Competing Interest: None.

Sponsorship: None.

Submission Date: 12 June 2016. 

Acceptance Date: 4 July 2016.

Ethical Approval: Approved by Research and Ethics 
Committee, King Khalid University, Abha, KSA.

REFERENCES

1. Young CN, Swart JG, Ackermann D, et al. Nasal 
Obstruction and Bone Erosion Caused by Drechslera 
Hawaiiensis. J Laryngol Otol 1978; 92(2):137-43.

2. Millar JW, Johnston A, Lamb D. Allergic Aspergillosis of 
the Maxillary Sinuses. Thorax 1981; 36:710-710.

3. Robson JM, Hogan PG, Benn RA, et al. Allergic Fungal 
Sinusitis Presenting as A Paranasal Sinus Tumour. Aust N 
Z J Med 1989; 19(4):351-3.

4. Gudis DA, Adelson RT, Palmer JN. Allergic Fungal 
Sinusitis. Journal of ENT Masterclass 2011; 4(1):45-50.

5. Schubert MS. Allergic Fungal Sinusitis. Otolaryngol Clin 
North Am 2004; 37(2):301-26.

Orbital Complication Number (%)
Eye Proptosis 16 (26.7%)
Diplopia 7 (11.7%)
Unilateral Complete Blindness 4 (6.7%)

Complication Total 27 (45%) 

No Complication Total 33 (55%)

Table 1: Orbital Complications due to AFRS



Bahrain Medical Bulletin, Vol. 38, No. 3, September 2016

141

6. Schubert MS, Goetz DW. Evaluation and Treatment of 
Allergic Fungal Sinusitis. I. Demographics and Diagnosis. 
J Allergy Clin Immunol 1998; 102(3):387-94.

7. Manning SC, Holman M. Further Evidence for 
Allergic Pathophysiology in Allergic Fungal Sinusitis. 
Laryngoscope 1998; 108(10):1485-96.

8. Coop CA, England RW. Allergic Fungal Sinusitis 
Presenting with Proptosis and Diplopia: A Review of 
Ophthalmologic Complications and Treatment. Allergy 
Asthma Proc 2006; 27(1):72-6. 

9. Brandwein M. Histopathology of Sinonasal Fungal 
Disease. Otolaryngol Clin North Am 1993; 26(6):949-81.

10. Corey JP, Delsupehe KG, Ferguson BJ. Allergic Fungal 
Sinusitis: Allergic, Infectious, Or Both? Otolaryngol Head 
Neck Surg 1995; 113(1):110-9.

11. Kirszrot J, Rubin PA. Invasive Fungal Infections of the 
Orbit. Int Ophthalmol Clin 2007; 47(2):117-32.

12. Ryan MW, Marple BF. Allergic Fungal Sinusitis. In: Nasal 
Polyposis: Pathogenesis, Medical and Surgical Treatment. 

Germany: Springer Berlin Heidelberg, 2010: 127-135.
13. Marple BF, Gibbs SR, Newcomer MT, et al. Allergic 

Fungal Sinusitis-Induced Visual Loss. Am J Rhinol 1999; 
13(3):191-5.

14. Thakar A, Lal P, Dhiwakar M, et al. Optic Nerve 
Compression in Allergic Fungal Sinusitis. J Laryngol Otol 
2011; 125(4):381-5.

15. Mukherji SK, Figueroa RE, Ginsberg LE, et al. Allergic 
Fungal Sinusitis: CT Findings. Radiology 1998; 
207(2):417-22. 

16. Kinsella JB, Rassekh CH, Bradfield JL, et al. Allergic 
Fungal Sinusitis with Cranial Base Erosion. Head Neck 
1996; 18(3):211-7.

17. Bozeman S, deShazo R, Stringer S, et al. Complications of 
Allergic Fungal Sinusitis. Am J Med 2011; 124(4):359-68.

18. Lund VJ, Lloyd G, Savy L, et al. Fungal Rhinosinusitis. J 
Laryngol Otol 2000; 114(1):76-80.

19. Correll DP, Luzi SA, Nelson BL. Allergic Fungal Sinusitis. 
Head and Neck Pathol. 2015; 9(4):488-91.

Orbital Complication of Allergic Fungal Rhino-sinusitis




