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Sinusitis has been shown to be 
higher among allergic patients, es
pecially those with asthma, than in 
the general population. The lack of 
signs and symptoms of sinusitis in 
children, particularly in younger 
groups, results in underdiagnosis. 1 

Radiographic diagnosis of sinusitis, 
first reported by Scheier in 1986, is 
one of the most reliable and com
monly used diagnostic procedures 
even in the absence of suggestive 
clinical history and findings. 2,3 Many 
studies have revealed a correlation 
between radiographic findings and 
diagnosis of sinusitis. From these 
studies, the criteria accepted for 
diagnosis of sinusitis are: (a) thic
kening of paranasal sinus mucosa 
5 mm or more; (b) complete obli
teration of sinuses; (c) air fluid 
level in the sinuses; and (d) sinus 
mucosal thickening with polyps or 
cystic formation in the sinus. These 
radiographic abnormalities are 
shown to be more common among 
children with asthma and allergic 
rhinitis than in the general population 
of the same age. 4 

The occurrence of sinusitis in 
Thai asthmatic children has not been 
reported and was therefore subjected 
to this randomized study. 

SUMMARY The radiographic appearance of sinuses was studied in 146 Thai 
asthmatic patients aged 1·13 years. Forty·eight percent of cases showed sinusitis 
by the radiographic criteria. The maxillary sinus was most commonly involved 
(98.6%). Thirty·three percent had ethmoidal sinusitis and 7% of those with developed 
frontal sinuses had frontal sinusitis. Thirty-three percent had more than one sinus 
involved. Those with frontal sinusitis always had maxillary and/or ethmoidallnvolve
ment. Sixteen cases had signs and symptoms of sinusitis and all of the cases had 
the radiographic appearance of sinusitis. There was no correlation between the 
occurrence of sinusitis and duration or severity of asthma. There was no difference 
in the occurrence of sinusitis between those with or without allergic rhinitis. No 
correlation between severity of sinusitis and age of patients was observed. 

MATERIALS AND METHODS 

One hundred and forty-six Thai 
asthmatic children (aged 1-13 years) 
who were referred to the Allergic 
Clinic, Department of Pediatrics, 
Faculty of Medicine, Siriraj Hospital, 
Mahidol University were randomly 
selected for our study. Patients 
having upper respiratory tract infec
tions within 2 weeks prior to or 
during the study were excluded. His
tory and physical examination were 
performed and recorded. Complete 
blood count, differential white 
count, stool examination, chest X-ray 
and other specific tests for asthma 
(lung function test, skin test, or 
provocation test) were performed. 

Radiologic study of sinuses was 
carried out in two views:occipito
mental (Waters) view and occipito
frontal (Caldwell) view. The radio
graphic appearance was graded 
according to severity and evaluated 
by a single radiologist who was not 
aware of the history or clinical symp
toms throughout the study. 
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Sinus conditions fwm the radio
graphs were graded as follows: 

o Negative findings 
1 + Sinus wall thickening 

1-2mm 
2 + Sinus wall thickening 

> 2-5 mm 
3 + Sinus wall thickening 

> 5 mm to complete 
obliteration of air 
fluid level 

4+ Sinus wall thickening 
with polyp, cyst or 
polypoid degenera
tion. 

Criteria for radiographic diag
nosis of sinusitis were severity gr.:>des 
3 + or 4 +. Sinus abnormality w<.:~ 
diagnosed when the severity grading 
was 1 + or 2 +. Severity of asthma 
was graded as mild, moderate or 
severe as recommended by Ellis 
1983. 5 Allergic rhinitis was diagnosed 
by per~i~tent of classical signs and 
symptoms. Most of the cases had 
been proved by nasal eosinophilia. 
Clinical signs and symptoms of sinu
sitis 4,6 were also recorded. 

The data were analyzed by 
standard Chi-square test and un
paired student's I-test. A p value < 
0.05 was considered statistically signi
ficant. 

RESULTS 

On hundred and forty-six Thai 
asthmatic children were recruited 
into the study. Eighty-six percent 
showed some degree of abnormal 
sinus radiographs with severity grading 
I + or more and 69070 had a severity 
grading of 2 + or more. Seventy 

cases (48070) showed sinusitis by radio
graphic criteria described above. The 
characteristics of all subjects and 
those who had sinusitis by radio

graphic criteria are detailed in Table 
I. The 	study population with and 

without sinusitis had a similar age 
and sex distribution, asthmatic 
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Fig. 1. 	 Age distribution of Thai astmatic children with and 

without sinusitis. 

Table 1. Comparison of characteristics of all asthmatic patients receiving X-ray 
evaluation with patients having evidence oLsinusitis. 

Tota I subjects Subjects with sinusitis 

No. of coses 

Sex, I male:female 
Average age (years) 
Average asthma duration (years) 
Severity of asthma 

Moderate (% of the cases) 
Severe (% of the cases) 

Patients with allergic rhinitis (%) 

Cases with other atopic diseases" (%) 

Allergic disease in family (%) 

146 
1.5: 1 
7 4 /12 

2 8;'2 

33.6 
66.4 
54.8 
59 
78.6 

70 (48%) 
1.5:1 
6 8/12 

3 1/ 12 

343 
65.7 
55.7 
72.3 
76.6 

"Atopic dermatitis, urticaria or drug allergy 
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duration and severity. allergic diseases 
in the family and signs and symptoms 
of allergic rhinitis. The sinusitis 
group showed a higher percentage 
of history of other atopic diseases 
than those without sinusitis but the 
difference was statistically signifi
cant. The age distribution of Thai 
asthmatic children with and without 
sinusitis is shown in Fig. 1. The 
median age of the total population 
was 6 years. In this study, only 16 
cases (11 % of total cases) had signs 
and symptoms of sinusitis and all 
had positive diagnostic radiographs 
as shown in Table 2. 

The distribution of type of 
sinus involvement was shown in 
Table 3 and Fig. 2. The maxillary 
sinus was the most commonly in
volved (98.6%) followed by the 
ethmoid sinus (33%) and the frontal 
sinus (4.3070). Those with frontal 
sinusitis always had maxillary and/or 
ethmoidal involvement. Among 
the cases with sinusitis, 33.3% had 
more than one sinus involved. Uni
lateral sinusitis was found in 13 patients 
(18.6070 of cases). There were 45 
cases with frontal sinus, which was 

Table 2. Association between clinical and radiolugical si nusitis. 

~diOgraph I IN' .. IJ Sinusitis o SinUSitiS I Total
CI i nica I __________ 

Sinusitis 16 0 I 16 

No sinusitis 54 76 130 

Total 70 76 146 

Table 3. Asthmatic patients with sinusitis 

Sinusitis Cases Per cent" 

Total 70.0 100.0 
Maxillary sinus 139.0 98.6 

Right 8.0 11.4 
Left 4.0 5.7 
Bilateral 57.0 81.5 

Ethmoidal sinus 23.0 33.0 

Right 1.0 1.5 
Left 0.0 0.0 

Bilateral 22.0 31.5 
Frontal sinus 3.0 4.3 

'Some patients had sinusitis of more than one sinus 
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Fig. 2 Distribution of maxillary, ethmoidal and frontal sinusitis in 

Thai asthmatic children. 
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Fig. 3 	 Distribution 01 severity grading (0-4+) of maxillary, ethmoidal 
and frontal sinus involvement in Thai asthmatic children, 

Table 4, Association between sinusitis and severity of 
asthma. 

~Severity 
of asthma 

With 
sinusitis 

Without 
sinusitis 

I 
I 

Total 

Moderate 24 25 I 49 

Severe 46 51 
i 

97 

Total 70 76 I 146 

Table 5. Association between sinusitis and allergic 
rhinitis in asthmatic children 

Asthmatic 
patients 

With 
sinusitis 

Without 
sinusitis 

Total 

With AR* 39 41 80 

Without AR * 31 35 66 

Total 70 76 146 

"AR Allergic rhinitis 

31070 of all subjects. The minimum 
age of children with developed frontal 
sinuses in our study was 6 years and 
I month and the maximum age of 
children without frontal sinuses was 
8 years. Frontal sinusitis was found 
in 7070 of cases in which the frontal 
sinus was developed. The distri
bution of severity grade of sinusitis 
of each sinus type is shown in Fig. 3. 
Two-thirds of cases with abnormal 
maxillary sinus radiographs (I + to 
4 +) had sinusitis by the diagnostic 
criteria. 

There was no correlation be
tween the occurrence of sinusitis 
and the severity of asthma (p > 0.05) 
(Table 4). A moderate degree of 
asthma was found in 33.6070 and a 
severe degree was found in 66.4070 of 
patients in this study. The was no 
significant difference in occurrence 
of sinusitis between the asthmatic 
children with and without allergic 
rhinitis (p > 0.05) (Table 5). There 
was also no significant difference 
between the duration of asthma in 
the children with and without sinu
sitis (37.7 ± 3.2 vs 30.9 5.4 months, 
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p » 0.05) and no correlation between 
age and severity grade of sinusitis 
(correlation coefficient R2 = 0.05). 

DISCUSSION 

Paranasal sinusitis has been 
diagnosed frequently in patients 
who have asthma. The occurrence 
of sinusitis has been found to be higher 
in asthmatic patients than in the 
normal population of the same age. 7,8 

Acute sinusitis usually occurs as a 
complication in approximately 
0.50/0 of common colds so the inci
dence of sinusitis in children should 
be about 3-4% of the total popu
lation per year. 7,9 The occurrence 
of sinusitis in asthmatic children 
has been reported to vary between 
27% 10 and 53% II depending on 
the population and criteria for radio
graphic diagnosis. If sinus mucosal 
thickening of 5 mm or more is used as 
the criterion for diagnosis of sinu
sitis, 40% of flare-up asthmatic 
patients are found to have sinusitis. 12 

In our present study, 83.6% of Thai 
asthmatic children had abnormal 
sinus radiographs while 48% had 
radiologic diagnosis of sinusitis. 
This occurrence is very similar to 
the prevalence of sinusitis reported 
elsewhere. I3 In this study, we in
cluded only asthmatic children that 
were older than 1 year because radio
graphs have limited utility in infants. 
A good correlation between radio
graphic abnormalities and the pre
sence of clinical symptoms has been 
shown in children older than one 
year of age. 14 

Radiograph have been known 
to both under- and over-estimate 
the severity of sinus disease. Criteria 
for diagnosis of sinusitis by radio
graphs in previous studies have varied 
from more than 2 mm to more than 
6 mm of sinus mucosal thickening. Mu
cosal thickening of more than 6 mm, 
air fluid level, or opacification of 
the sinus has been considered sinusitis 
with a sensitivity of 61-82%. IS The 
previous study that correlated signs 
and symptoms with microbiology 

of sinus aspiration found that 70-75% 
of children with clinical and radio
graphic evidence of more than 5 
mm of mucosal thickening had posi
tive cultures from maxillary sinus 
aspiration. 16 We therefore have 
accepted more than 5 mm of sinus 
mucosal thickening to be diagnostic 
for sinusitis in this study. 

Previous studies have shown 
that maxillary sinusitis is the most 
common type involved and well 
visualized with occipitomental view. 
Ethmoidal sinusitis is often involved 
at the same time and visualized in 
the occipitomental view as well but 
if not, it should be visualized in the 
occipitofrontal view. 15,17,18 In our 
study, both occipitomental and occi
pitofrontal views were obtained in 
each case and the maxillary sinus 
was the most commonly involved 
sinus. Frontal sinusitis is not as 
common in children as in adults 
because the average time of frontal 
sinus appearance in X-ray films is 
between 7 to 9 years of age. 19 

The most common signs and 
symptoms associated with bacterial 
sinusitis are cough, wheeze and nasal 
discharge. 17 Unfortunately, these 
complaints are also found in asth
matic patients without obvious 
evidence of infection. In our study, 
we clinically diagnosed sinusitis only 
when the patients had signs and 
symptoms other than those found 
in asthma, so the number of patients 
with clinical diagnosis of sinusitis 
was smaller than expected. 

We showed that the occurrence 
of sinusitis in children with asthma 
showed no correlation with the diag
nosis of allergic rhinitis. It has been 
reported that patients with asthma 
have higher rates of sinusitis than 
those with allergic rhinitis. 11 This 
finding may be because allergic 
rhinitis usually is associated with 
sinus mucosal thickening of less 
than 4 mm20 that does not reach 
the diagnostic criterion of sinusitis. 
A previous report showed that the 
occurrence of sinusitis had no corre

lation with severity of asthma 9 which 
was confirmed by our study. 

One of the most important 
problems is whether to treat or not 
to treat asthmatic children with sinu
sitis judged by radiography. This 
subject is still controversial and 
needs more study. At this moment, 
we treat sinusitis in asthmatic children 
when the patients have definite signs 
and symptoms of sinusitis, or when 
the severity of asthma becomes 
worse with general asthmatic treat
ment. 
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