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Abstract
Allergic bronchopulmonary aspergillosis (ABPA) is a 
complex hypersensitivity syndrome triggered against 
antigens of Aspergillus  fumigatus , a fungus that most 
commonly colonizes the airways of patients with 
bronchial asthma and cystic fibrosis. It presents clinically 
with refractory asthma, hemoptysis and systemic 
manifestations including fever, malaise and weight loss. 
Radiologically, it presents with central bronchiectasis 
and recurrent episodes of mucus plugging. The mucus 
plugs in ABPA are generally hypodense but in up to 
20% of patients the mucus can be hyperdense on 
computed tomography. This paper reviews the literature 
on the clinical significance of hyperattenuated mucus in 
patients with ABPA.
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Allergic bronchopulmonary aspergillosis (ABPA) is 
a complex immunologic syndrome complicating the 
course of  various pulmonary disorders including bron-
chial asthma[1]. The disease was first described by Hinson 
et al[2] as an association of  bronchial asthma with hyper-
sensitivity to Aspergillus fumigatus. It manifests clinically 
with uncontrolled asthma, hemoptysis and systemic 
manifestations such as fever, weight loss, malaise and 
fatigue[1]. The interest in this entity stems from the fact 
that that the condition responds remarkably to gluco-
corticoid therapy, and early detection and treatment may 
eliminate the risk of  progression to end-stage fibrotic 
lung disease[3]. Radiologically, it is characterized by cen-
tral bronchiectasis (bronchiectasis limited to the medial 
half  of  the lung, at a point midway between the hilum 
and the chest wall) with distal tapering of  bronchi and 
recurrent episodes of  mucus plugging[4]. The bronchial 
mucus plugging in ABPA is generally hypodense; how-
ever, the mucus secretions can also have high attenuation 
computed tomography (CT) values[5]. High attenuation 
mucus is said to be present if  the mucus plug is visually 
denser than the normal skeletal muscle (Figure 1).

The occurrence of  high attenuation mucoid impaction 
in ABPA was first described by Goyal et al[6] in 1992, 
and it is likely that this radiological diagnosis was missed 
previously[7] and even after 1992[8,9]. Subsequently, Logan 
et al[10] described the occurrence of  high density mucus 
plugs in 4 out of  14 (28%) patients with ABPA over a 
4 years period. Following this, numerous reports have 
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described the finding of  high attenuation mucus in 
ABPA[11-15]. Currently, the presence of  hyperdense mucus 
is considered a characteristic, if  not a pathognomonic, 
finding in ABPA[16]. The constituents of  hyperdense 
mucus are not entirely clear. The hyperattenuating mucus 
probably has a basis similar to that seen in patients with 
allergic fungal sinusitis[17,18]. An initial theory proposed 
the role of  hemosiderin occurring within inspissated 
mucin as responsible for the areas of  increased signal 
intensity. This was disputed by Zinreich et al[19] who were 
unable to identify increased hemosiderin within typical 
allergic fungal mucin. The hyperattenuating mucus 
plugging seen on CT scans is currently attributed to the 
presence of  calcium salts and metals (the ions of  iron and 
manganese)[20] or desiccated mucus[21].

The clinical significance of  high-attenuation mucoid 
impaction in ABPA was hitherto unknown. However, in 
a recent study, we screened 755 patients with bronchial 
asthma for ABPA using the Aspergillus skin test. Two 
hundred and ninety one patients (38.5%) were found to 
be aspergillus skin test positive, and ABPA was diagnosed 
in 155 patients. In a multivariate analysis, both the severity 
of  bronchiectasis and high-attenuation mucus predicted 
relapses of  ABPA (OR: 1.23, 95% CI: 1.13-1.42 and OR: 
3.61, 95% CI: 1.23-10.61, respectively). However, failure 
to achieve long-term remission was influenced only by 
the severity of  bronchiectasis but not by hyperdense 
mucus (OR: 1.55, 95% CI: 1.29-1.85 and OR: 3.41, 95% 
CI: 0.89-13.1, respectively)[14]. The exact reason why 
hyperdense mucus is associated with recurrent relapses 
remains unclear but one reason may be that the mucus 
is more impacted, and the higher attenuation points to 
a more inspissated type of  mucus. It is also probable 
that it defines a subgroup of  patients with more severe 
inflammation. Recently, interleukin-10 promoter and 
surfactant protein polymorphisms have been associated 
with genetic susceptibility to ABPA[22,23]. It may well be 
hypothesized that patients with hyperdense mucus have 
specific genetic alterations that lead to formation of  
high attenuation mucus, and the genetic abnormalities 

dictate a disease with more severe inflammation and 
poorer outcomes. However, more research is needed to 
investigate the exact reason for this association. 

High attenuation mucus also has an important conno-
tation in patients with cystic fibrosis (CF). Unlike asthma, 
recognition of  ABPA in CF is difficult as ABPA shares 
many clinical characteristics with poorly controlled CF 
lung disease without ABPA. Wheezing (due to intercur-
rent infections), transient pulmonary infiltrates, bron-
chiectasis and mucus plugging are common manifesta-
tions of  CF-related pulmonary disease with or without 
ABPA[3]. The finding of  hyperdense mucus with CT in 
patients with CF suggests that the lung disease is due to 
ABPA rather than CF per se[15].

REFERENCES
1	 Agarwal R. Allergic bronchopulmonary aspergillosis. Chest 

2009; 135: 805-826
2	 Hinson KF, Moon AJ, Plummer NS. Broncho-pulmonary 

aspergillosis; a review and a report of eight new cases. Thorax 
1952; 7: 317-333

3	 Agarwal R. Controversies in allergic bronchopulmonary 
aspergillosis. Int J Respir Care 2010; In press

4	 Shah A. Allergic bronchopulmonary and sinus aspergillosis: 
the roentgenologic spectrum. Front Biosci 2003; 8: e138-e146

5	 Agarwal R, Gupta D, Aggarwal AN, Behera D, Jindal SK. 
Allergic bronchopulmonary aspergillosis: lessons from 126 
patients attending a chest clinic in north India. Chest 2006; 
130: 442-448

6	 Goyal R, White CS, Templeton PA, Britt EJ, Rubin LJ. High 
attenuation mucous plugs in allergic bronchopulmonary 
aspergillosis: CT appearance. J Comput Assist Tomogr 1992; 
16: 649-650

7	 Fraser RG, Pare JAP, Pare PD, Fraser RS, Genereux GP. 
Mycotic and Actinomycotic pleuropulmonary infections. In: 
Diagnosis of Diseases of the Chest. 3rd ed. Philadelphia: WB 
Saunders, 1989: 940-1022

8	 Sandhu M, Mukhopadhyay S, Sharma SK. Allergic bron
chopulmonary aspergillosis: a comparative evaluation of 
computed tomography with plain chest radiography. Australas 
Radiol 1994; 38: 288-293

9	 Aquino SL, Kee ST, Warnock ML, Gamsu G. Pulmonary 
aspergillosis: imaging findings with pathologic correlation. 
AJR Am J Roentgenol 1994; 163: 811-815

10	 Logan PM, Müller NL. High-attenuation mucous plugging 
in allergic bronchopulmonary aspergillosis. Can Assoc Radiol 
J 1996; 47: 374-377

11	 Karunaratne N, Baraket M, Lim S, Ridley L. Case quiz. Tho-
racic CT illustrating hyperdense bronchial mucous plugging: 
allergic bronchopulmonary aspergillosis. Australas Radiol 
2003; 47: 336-338

12	 Molinari M, Ruiu A, Biondi M, Zompatori M. Hyperdense 
mucoid impaction in allergic bronchopulmonary aspergillosis: 
CT appearance. Monaldi Arch Chest Dis 2004; 61: 62-64

13	 Agarwal R, Aggarwal AN, Gupta D. High-attenuation 
mucus in allergic bronchopulmonary aspergillosis: another 
cause of diffuse high-attenuation pulmonary abnormality. 
AJR Am J Roentgenol 2006; 186: 904

14	 Agarwal R, Gupta D, Aggarwal AN, Saxena AK, Chakrabarti 
A, Jindal SK. Clinical significance of hyperattenuating mucoid 
impaction in allergic bronchopulmonary aspergillosis: an 
analysis of 155 patients. Chest 2007; 132: 1183-1190

15	 Morozov A, Applegate KE, Brown S, Howenstine M. High-
attenuation mucus plugs on MDCT in a child with cystic 
fibrosis: potential cause and differential diagnosis. Pediatr 

42 January 28, 2010|Volume 2|Issue 1|WJR|www.wjgnet.com

Figure 1  High-resolution computed tomography (CT) of the chest showing 
high attenuation mucus in a patient with allergic bronchopulmonary asper-
gillosis (solid arrow). The mucus is denser than the paraspinal skeletal muscle 
(asterisk).
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