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INTRODUCTION 

In family practice, acute sinusitis is often regarded as a clinical
entity which should be treated with antibiotics. However, clinic-
al experience demonstrates that some patients respond well to
antibiotic treatment, while others do not. One method to divide
these patients is to use computed tomography (CT), dividing
the patients in three groups: (1) normal CT; (2) mucosal thicke-
ning without fluid level or total opacification; and (3) acute
sinusitis. Accepted CT-criteria for confirming the diagnosis of
acute sinusitis are presence of fluid level or total opacification in
any sinus (Pollei and Harnsberger 1989; Laine and Smoker,
1992; Zeifer 1993).
In a previous publication we have demonstrated that antibiotic
treatment is better than placebo in patients with acute sinusitis
confirmed by CT (Lindbæk et al., 1996a). In this part of the
study, we wanted to compare the efficacy of penicillin V,
amoxycillin and placebo given to patients with mucosal thicke-
ning on CT without fluid level or total opacification. The com-
parisons included: (1) subjective status after 10 days of treat-
ment, as evaluated by the patient; (2) clinical score from visual
analogue scales; and (3) duration of the sinusitis episode, as
evaluated by the patient. Furthermore, we wanted to carry out a

validation of the cut-off points used in these clinical studies to
separate the patients who can profit from antibiotic treatment.

MATERIAL AND METHODS 

Included in the study were family practice patients from the
Tønsberg region in southern Norway, who were clinically diag-
nosed as having acute sinusitis, and had mucosal thickening
without fluid levels or total opacification upon CT examination.
Exclusion criteria were an age of 15 years or younger, pregnan-
cy, ongoing antibiotic treatment, immuno-suppressive treat-
ment, previous operations in the nose/sinus region, abuse of
alcohol or narcotics, rheumatic disease, and penicillin allergy. If
the symptoms had persisted more than 30 days, the patient was
excluded due to a possible chronic sinusitis. Patients with high
fever and considerable pain were not included due to ethical
considerations.

Clinical evaluation

All patients were examined by an experienced family physician
according to a standardized clinical procedure, the same day as
the CT was performed. The clinical signs and symptoms eval-
uated were scored according to being present or not, or to sever-
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ity. The symptoms and signs registered are all common in acute
sinusitis (Berg and Carenfeldt, 1988; Van Duijn et al., 1992;
Williams and Simel, 1993; Lindbæk et al., 1996b). The presence
of either hyposmia or anosmia, duration of symptoms more than
seven days prior to first visit, unilateral facial pain, pain in upper
teeth, pain worsening at bending forward, and double sickening
(two phases in the same illness period) prior to first visit, each
scored one point. Nasal obstruction, rhinorrhoea, sinus pain, and
malaise as estimated by the patient, gave a maximum of one
point each. Rectal temperature between 37.6°C and 38.0°C scored
0.5 points and above 38.0°C 1 point. Purulent secretion in the
nasal floor, which is a fairly consistent sign of purulent sinusitis
(Williams and Simel, 1993; Lindbæk et al., 1996b), was given 2
points. The points were summated for each patient, resulting in a
“clinical severity score” of maximum 13 points.

CT-evaluation

The CT examinations were performed with contiguous 5 mm-
thick coronal slices through the sinus complex including all the
paranasal sinuses (W: 1500 HU; L: 100-400 HU). The CT exam-
inations were evaluated independently by two experienced
radiologists. If disagreeing in interpretation, they reassessed
jointly and reached a consensus. The patients were grouped
according to the CT results into three groups: (1) normal CT;
(2) mucosal thickening of 5 mm or more in any sinus, without
fluid or total opacification; and (3) presence of fluid level or
total opacification in any sinus, which are the CT-criteria of
acute sinusitis (Pollei and Harnsberger 1989; Laine and Smoker,
1992; Zeifer 1993).
The sinus systems evaluated were the frontal, ethmoid, maxilla-
ry and sphenoid sinuses, divided into a left- and right-sided
group. CT was defined as negative with mucosal thickening less
than 5 mm (Rak et al., 1991; Gwaltney et al., 1994). In the eth-
moid cells this limit was difficult to use due to the small size of
the ethmoid cells. Thus, the distinction between no, partial or
total opacification was used in this sinus region.

Study group

During the periods January to May 1994 and November 1994 to
May 1995, 244 patients were recruited to the study. 44 patients
had negative CT, 130 patients had fluid level or total opacifica-
tion, and 70 patients had mucosal thickening as evaluated by

CT. The latter constituted the study group, and of these 43
patients were women (61%) and 27 were men (39%), and the
mean age was 39.7 years (range: 16-83 years).

Randomisation and treatment

The trial was double-blind: Neither the patients, the general
practitioner nor the radiologists were aware of the treatment
allocation. The patients were randomized into one of three
treatment alternatives: (1) penicillin V (1,320 mg thrice daily for
10 days); (2) amoxycillin (500 mg thrice daily for 10 days); and
(3) placebo (thrice daily for 10 days). Each were given as two
similar-appearing tablets three times a day. In addition, the
patients were allowed nasal decongestants and mild analgesics
(paracetamol).

Follow-up

After inclusion and randomization the patients were instructed to
keep a diary, in which each morning they marked on four visual
analogue scales (VAS scales) the degree of nasal obstruction, rhi-
norrhoea, sinus-related pain, and malaise. Finally, they were to
answer the question: “Do you think you still have sinusitis
today?” and given three possibilities: “yes”, “uncertain” and “no”.

Outcome evaluation

The four VAS scales were summated on day 0 and day 10, and
a difference was estimated for each patient. On day 10 the
patients assessed their own clinical condition, having the
following options: “restored”, “much better”, “somewhat
better”, “unimproved” and “worse”.
Patients who answered “no” to the question of still having sinu-
sitis, stopped their diary on day 10. The others continued their
registration until they answered “no” to this question. This day
was registered as the day of cure, the maximal observation time
being 30 days. In estimating the length of the sinusitis episode,
a Kaplan-Meier plot was used.
If the patient asked for another antibiotic cure because she or he
felt unchanged or just slightly better after 10 days, the patient was
given 500 mg amoxycillin thrice daily for another 10 days. In these
cases the code of the original treatment was not broken. An inten-
tion-to-treat analysis was performed. In the statistical analysis Chi-
square test, the Mann-Whitney U test, and the two-sided log-rank
test were used. A significance level of 5% was used in all tests.

Table 1. Characteristics of study population.

treatment groups
penicillin V amoxycillin placebo

number of patients 20 22 21
sex: men/women 8/12 11/11 6/15
mean age (SD) 41.2 (13) 37.1 (13) 42.5 (20)
mean clinical severity score day 0 (95%CI) 5.3 (4.3, 6.3) 5.8 (4.9, 6.7) 5.8 (4.9, 6.7)
bilateral maxillary affection 1 4 3
unilateral maxillary affection 11 9 10
ethmoid, sphenoid or frontal affection 8 9 8

* patients with maxillary affection in combination with affection of one of the other sinus regions, were grouped in one of the two maxillary affection
groups.
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RESULTS

Table 1 shows that the three treatment groups were similar as to
gender, mean age, mean clinical severity score on day 0, pro-
portion of patients with unilateral and bilateral maxillary affec-
tion, and with sinus affection in other sinus regions. Two out of
70 patients were taken out of the study because of bad quality of
the CT-scans and were not included in the further evaluations.

Drop-outs

Five patients did not return their diary and no further data were
registered, thus leaving 63 patients in the study. Three other
patients, one receiving penicillin V and two receiving amoxycil-
lin, stopped the initial treatment after a few days due to marked
gastro-intestinal side effects. Furthermore, one patient in the
placebo group and one patient in the amoxycillin group stopped
the treatment within 10 days. Their treatment codes were not
broken, and they recovered without further treatment. One
patient in the placebo group and one patient in the amoxycillin
group did not feel well on day 11 and received extended treat-
ment with amoxycillin. Six patients, two in each treatment
group, did not recover during the registration period and they
were assigned 30 days as their illness duration. According to the
principle of intention-to-treat, all these patients were included
in the analyses by the groups they were originally randomised.

Subjective status

The patients’ own evaluation of the clinical course after 10 days
is given in Table 2. There were no significant differences
between the three groups. After 10 days, 75% of the patients in
the antibiotic groups felt restored or much better, as compared
to 67% of the patients in the placebo group (p=0.99). 

Clinical score

Table 3 shows the sum of the four VAS-scales on day 0 and day
10, and the difference between the two days. The clinical scores

on day 0 and the differences between day 0 and day 10 were
similar for all groups and showed no significant differences 
(p-values: 0.62-0.89).

Duration of the illness episode

The length of the sinusitis episode for each treatment group is
given in Figure 1. The Kaplan-Meier plot shows the proportion
of patients still feeling ill at any one day. There was no signif-
icant difference between the three groups (p=0.89, 0.99 and
0.76). The length of the sinusitis episodes were estimated from
the median value in each patient group. The median was 10
days in the placebo and the amoxycillin groups, and 13.5 days in
the penicillin-V group.
In order to estimate the number of patients needed to show signi-
ficant clinical differences, we performed a power analysis based on
the number of patients who felt better (85% in all three groups) or
unimproved, and the reduction in clinical score (60-65%) (Sackett
et al., 1991). This indicated that we needed at least 20 patients in
each group in order to detect a risk reduction of at least 25%.

Table 2. The patients’ evaluation of the clinical course after 10 days treatment.

restored much better somewhat better unimproved worse total
n (%) n (%) n (%) n (%) n (%) n (%)

penicillin V 6 (30) 9 (45) 3 (15) 2 (10) 0 (0) 20 (100)
amoxycillin 9 (41) 8 (36) 2 ( 9) 2 ( 9) 1 (5) 22 (100)
placebo 9 (43) 5 (24) 4 (19) 3 (14) 0 (0) 21 (100)

Mann Whitney U-test corrected for ties: amoxycillin vs. placebo: p = 0.87; penicillin vs. placebo: p = 0.85; amoxycillin vs. penicillin: p = 0.66; antibio-
tics vs placebo: p = 0.99.

Table 3. Clinical score summated from four VAS-scales with a maximum of 4.0 points.

mean clinical score

day 0 day 10 reduction
score (95% CI) score (95% CI) score (95% CI)

penicillin V 1.8 (1.5, 2.2) 0.7 (0.4, 1.0) 1.1 (0.8, 1.5)
amoxycillin 1.6 (1.2, 2.0) 0.5 (0.2, 0.9) 1.1 (0.6, 1.6)
placebo 1.6 (1.3, 1.9) 0.6 (0.3, 0.9) 1.0 (0.7, 1.3)

students t-test: penicillin V vs. placebo: p = 0.62; amoxycillin vs. placebo: p = 0.89; penicillin V vs amoxycillin: p = 0.80; antibiotics vs. placebo: p = 0.75

Figure 1. Proportion of 63 patients in the three groups by days from
start of treatment.
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DISCUSSION

The present study has been randomized, double-blind and
placebo-controlled, with matched treatment groups of patients
seen in family practice. We have studied those patients who had
mucosal thickening in any sinus, but without fluid level or total
opacifications. We have demonstrated that there were no signif-
icant differences between the three groups, neither in the sub-
jective status after 10 days and the difference in clinical score,
nor the duration of illness. These findings are in contrast to our
previous study of patients with fluid level or total opacification
on CT, where significant differences between similar treatment
groups, using the same outcome measures, were found
(Lindbæk et al., 1996a).
According to our power analysis we had sufficient patients to
detect a risk reduction of 25% or more. This is the basis of our
conclusion that there are no significant differences between the
three groups and that antibiotics are no more effective than
placebo in the treatment of patients with mucosal thickening
but without signs of fluid in CT.

Cut-off points used on CT-scans

Sinus CT has rarely been used as reference standard in the
study of acute sinusitis. In our project we have chosen to divide
the patients in three groups: (1) fluid level and/or total opacifi-
cation; (2) mucosal thickening without fluid level or total opaci-
fication; and (3) normal CT. We have validated whether these
cut-off points were useful in the evaluation of clinical findings
and response to antibiotic treatment.

1. Acute sinusitis

In patients with suspected acute sinusitis the main issue is to
demonstrate fluid in the sinus regions. The CT-radiological
hallmarks of acute sinusitis are: (1) fluid level in one or more
sinuses; and/or (2) total opacification in one or more sinuses.
These findings are interpreted as fluid in the sinuses in this
study, in accordance with previous studies (Pollei and
Harnsberger 1989; Laine and Smoker, 1992; Zeifer, 1993).
Hansen et al. (1995) have demonstrated in a subgroup of their
study that pus or mucopus is found by sinus puncture in 90% of
patients with a fluid level in the maxillary sinus on CT images.
In some studies questions have been raised concerning the rate
of false-positive results in sinus CT. Great differences in the inci-
dental findings of mucosal affection in asymptomatic subjects
have been reported, ranging from 7% (Iemma et al., 1992) to 42%
(Havas et al., 1988). Cysts, mucoceles and polyps may rarely give
total opacification on CT scans. However, incidental findings of
total opacification or fluid level in asymptomatic patients have
been found only rarely (Havas et al., 1988; Rak et al., 1991; Cooke
and Hadley, 1991). The interpretation of fluid levels may be
difficult on CT images and a ”tilting test”, such as used in ordina-
ry X-ray, is difficult to perform. However, our interobserver study
shows substantial agreement in the interpretation of fluid level
on coronal CT scans (Lindbæk et al., 1996c).
On CT scans of patients with acute sinusitis bubbling and stran-
ding in a fluid-filled sinus cavity may be seen (Zeifer, 1993).

CT provides a good opportunity to evaluate the involvement of
the acute disease in all sinuses. This gives good objective infor-
mation in addition to other clinical information. A score system
introduced by Lund and Mackay (1993) developed for staging of
rhinosinusitis may be used. As this system is mainly intended
for patients with chronic sinusitis, the system has been modified
on some points. We assess four sinus regions on both sides, in
total eight regions, the anterior and posterior ethmoid cells
being assessed together. The score is estimated for each sinus
region: 0 points: negative sinus or mucosal thickening (<5 mm);
1 point: partial opacification (>5 mm); and 2 points: total opaci-
fication or fluid level. The ostiomeatal complex is also assessed,
but does not contribute to the score. The maximum score for
each patient is 16 points. In our study of antibiotic treatment of
patients with CT-confirmed acute sinusitis, this score system
shows differences between the groups that corresponded well
with other clinical outcome measures (Lindbæk et al., 1996a;
Willett, 1997) .

2. Mucosal thickening

The clinical significance of mucosal thickening is debated.
Gwaltney et al. (1994) have shown that the sinus mucosa is
involved with slight thickening in the common cold. However,
only a few of their patients have had mucosal thickening of 5
mm or more, and only one patient of 31 had a fluid level. Rak et
al. (1991) have concluded, using MRI as reference standard, that
mucosal thickening under 4 mm lacks clinical significance in
asymptomatic patients. Thus, it appears that a 5-mm mucosal
thickening may be a reasonable cut-off point. A mucosal thicke-
ning over this size may represent an intermediate stage between
the common cold and acute sinusitis. Polypoid formations are
commonly seen. The criteria for this are the appearance and the
lack of full opacification.
In our previous clinical study we assessed the clinical findings in
patients with signs of fluid in any sinus, mucosal thickening and
negative CT (Lindbæk et al., 1996b). When the symptoms and
signs of patients with significant mucosal thickening were com-
pared with those of the other groups, they were generally more
similar to patients with negative CT scans than those with sinu-
sitis.

3. Negative CT

In both our studies, a significant number of patients with a
clinical diagnosis of acute sinusitis actually had negative CT:
24% in one study (Lindbæk et al., 1996c) and 18% in the other
(Lindbæk et al., 1996a). These patients may have had pain con-
ditions, such as tension headache, mandibular joint dysfunction,
atypical migraine and trigeminus neuralgia, which are the most
common differential diagnosis of acute sinusitis (Lindbæk,
1995); in some cases in combination with a common cold.

The choice of CT as a method for research

Stammberger (1986) states in his study that the ethmoid cells
and the infundibulum area play an important role in the patho-
genesis of sinusitis, being a potential primary locus of the
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infection, also for maxillary sinusitis. The 64 out of 84 patients
with fluid level or total opacification of the maxillary sinus, also
had opacification of the ethmoid sinuses (Lindbæk et al.,
1996c). Furthermore, a majority of patients with opacified eth-
moid cells had significant mucosal thickening of the maxillary
sinus, indicating a possible connection between maxillary and
ethmoid sinus infections.
The advantage of CT as a method for research is its ability to
visualize all parts of the sinus systems. It is a great advantage to
be able to visualize the small sinuses which otherwise are difficult
to evaluate on plain X-rays or with ultrasonography. False-posi-
tive investigations have been raised as a problem with CT of the
sinuses (Havas et al., 1988; Hansen et al., 1995). However, the
findings represent mainly small mucosal thickening. Total opaci-
fication or fluid levels were almost never described in these stu-
dies. When using the latter as radiological hallmarks of sinusitis,
the risk of false-positive investigations appears to be negligible.
The accessibility of CT has been a problem so far. However, it is
becoming more common in many countries to have CT equip-
ment at the local hospitals, and this provides for increased use
also in primary care. We, however, still do not recommend to use
CT as a routine examination in primary care patients with sinu-
sitis. Radiation has been used as an argument against the use of
CT (Howe, 1993). In our computation, sinus CT gives a moderate
radiation, somewhat larger than ordinary sinus X-rays (Hansen et
al., 1995). The radiation dose is dependent on the thickness of the
slices used and the kind of programme employed.

CONCLUSIONS

Antibiotics are no more effective than placebo in the treatment
of patients with mucosal thickening but without signs of fluid in
CT. The cut-off points with total opacification and fluid level
versus mucosal thickening that were used in our studies are use-
ful in differentiating patients with a clinical diagnosis of acute
sinusitis into clinically relevant groups. These groups are differ-
ent both in the clinical findings and in response to antibiotic
treatment.
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