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Fig. 1. Endoscopic appearances (left panels) and CT findings (right panels). (A) Normal mucosae in the maxillary, anterior and posterior ethmoid, and sphenoid sinuses were
observed and scored as 0 points on the left side. (B) Edematous mucosae in the anterior and posterior ethmoid sinuses were observed as I point, whereas mucosae in the
maxillary and sphenoid sinuses were scored as 0 points. (C) Polyps in the anterior ethmoid sinus (2 points) prevented observation of the posterior part of the sinuses,

3.2. Correlations of E score with L-K and CT scores

E score showed a strong positive correlation with CT score
(n=116, p <0.0001, r;=0.755; Fig. 3A). In the 79 patients for
whom L-K score was determined, L-K score showed a strong
positive correlation with E score (n=79, p < 0.0001, r;=0.723;
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Fig. 2. Inter-rater reliability of E scores. Each dot shows E score for six patients
obtained by 10 otolaryngologists.

Fig. 3B) and a good correlation with CT score (n =79, p < 0.0001,
rs = 0.633; Fig. 3C).

For coincidence analysis, 50 patients showing Ascore <5
represented the most common observation. A tendency was seen
toward a gradual decrease in patients showing a higher Ascore
(Fig. 4A). Both E score (p =0.0001) and CT score (p < 0.0001) in
patients with Ascore <5 were significantly better than in patients
with Ascore >5.

To consider the effect of middle meatus obstruction on E score,
we examined E score, CT score, and Ascore, based on E scores of
only the anterior ethmoid sinus (Fig. 4B). Mean E score was
significantly lower in Group A (5.4 & 1.1; n=158) than in Group B
(374+33; n=42, p<0.0001) or Group C (78.14+5.2; n=16,
p < 0.0001). Mean CT scores were also significantly better in Group
A(12.1 £1.7; n=58) than in Group B(31.6 + 3.1; n= 42, p < 0.0001)
or Group C(59.4 £ 6.7; n = 16, p < 0.0001). Consequently, Ascore was
significantly lower in Group A (8.2 + 1.2, n=>58) than in Group B
(149+1.9; n=42, p<0.001) or Group C (19.8+3.7; n=16,
p < 0.001).

4. Discussion

Nasal endoscopy is an important real-time action for post-
operative management [7-9]. This new E score was devised to
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Fig. 3. Correlations among E score, CT score, and L-K score after ESS. Positive
significant correlations were shown between E score and CT score (A), E score and
L-K score (B), and CT score and L-K score (C) in the post-operative stage
(p < 0.0001).

allow easy evaluation of post-operative sinus condition, consider-
ing the methodological concept of three-step scoring (0, normal; 1,
partial; and 2, complete) applied in previous reports [6,10]. L-K
score is a standard endoscopic method [10] for the ‘nasal cavity’
that has been reported as a reliable tool [7], but does not cover the
condition of the sinuses or OCs.

This method for determining E score in endoscopic evaluation
of conditions in operated sinuses and OCs offers several
advantages. The score is easy to determine in real-time, is time-
saving, involves no exposure to radiation, and appears to result in
little variation. The interclass correlation coefficient quite close to
1.0 indicates that E score offers high inter-rater reliability. E score
showed significant correlations with both CT score and L-K score.

A 50
Ml €score 25%
401 ] Escore<5%
=
v 307
e
o
b=
& 201
107
ol E Be.n
) r@ Ne) 590

]
0
O & “ Q Q &
N '\y :’» , by ,V
o7 677G V7 N
Ascore
B 1007 * 3 Group A
” B
20 ES Group
W Group C
gg 60
L 40~
(o}
O
%)
201
0

E score CT score Ascore

Fig. 4. Differences between E score and CT score. {A) Distribution chart based on
differences between E score and CT score (Ascore). Better E scores showed lower
difference from CT score. (B) Mean values for E score, CT score, and Ascore, based on
bilateral scores of the anterior ethmoid sinus: normal appearance (0 points, Group
A, n=58); partial lesion (1-2 points, Group B, n =42); and full lesion (3-4 points,
Group C, n = 16). All scores in Group A were significantly less than those in Groups B
and C. Asterisks and daggers indicate p < 0.0001 and p < 0.001, respectively.

We considered that these results for E score may offer insights into
the post-operative course of patients during topical treatment in
the outpatient clinic before CT. Our data suggest that E score could
approximate CT score when sinus mucosal condition remains good
(Figs. 1A and 4), and enables longitudinal evaluation of sinus
mucosal condition after sinus surgery.

On the other hand, the method of determining the E score showed
afew disadvantages. E score could not be applied to evaluation of the
preoperative stage. To precisely compare and assess both pre- and
post-operative sinonasal findings, comparative radiological studies
using CT are essential. Deeper operated sinuses cannot be observed
endoscopically (2 points on the E score) when post-operative
recurrent nasal polyps completely occupy the middle nasal meatus
or anterior ethmoid sinus (Figs. 1C and 4B). In these cases, L-K score
for the nasal cavity [8-10] could endoscopically deliver results. CT is
essential for precise analysis of paranasal sinuses, even if L-K score
correlates well with CT score as shown in this and previous studies
[13]. In addition, only radiological studies can delineate residual
sinus cells after ESS, while no endoscopic approaches can assess this
[19]. The E score is determined using a three-step scale of 0, 1, or 2
points. Conditions in terms of crusting, adhesion, polyps, edema, and
discharge could not be distinguished using the E score. However, we
believe that easy and quick methods to estimate whether the post-
operative course has been favorable are needed for complicated
outpatient practice. For the analysis of inter-rater reliability in this
study, although E scores differed among otolaryngologists, the data
still demonstrated high inter-rater reliability (Fig. 2). We suggested
that these differences between otolaryngologists depended on (i)
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quality of photographic records in terms of brightness and
magnification due to the fiberscope used and (ii) clinical experience
of the individual otolaryngologist.

To examine the effect of middle meatus obstruction on E score
results, we evaluated differences in E score according to the
condition of the anterior ethmoid sinus, because the anterior
ethmoid sinus is the initial area where the endoscope is inserted for
observation (Fig. 4B). The results of E score, CT score, and difference
between E score and CT score (Ascore) in Group A (normal
appearance) showed significantly lower than in Groups B (partial
lesion) and C (full lesion). These data suggested that the E score can
more precisely reflect a sinus condition when the better condition of
anterior ethmoid sinus is maintained for observation. The results of
the present study can be applied only when all sinuses are operated
on, because all sinuses were bilaterally operated on in all patients of
this study. The sinuses that had not been operated on could
be excluded from scoring. However, the scoring results may be
influenced by the numbers of operated sinuses.

The method for determining E score still has the possibility to
double or increase points by weighting the scores to reflect
features in specific diagnoses. For example, the OC factor should
be weighted in patients with olfactory disorder. In the next stage
toward making this scoring system more useful, we plan to devise
methods to correlate the score with not only inflammation of
the mucosa, but also major symptoms. We could not achieve
suitable follow-up in all patients, even after recommending regular
post-operative observation. CRS is not a life-threatening disease,
and we had to exclude approximately 80% of patients from this
study because of a lack of post-operative CT. Some patients might
not have visited us after nasal symptoms completely resolved post-
operatively, or may have visited us only when symptoms became
severe enough to cause concern. Statistically accurate evaluation of
longer term therapeutic effects was thus considered difficult.

In conclusion, evaluating the post-operative condition of the
sinuses and OCs is important in CRS. Endoscopic evaluation using E
score for sinuses and OCs after ESS is suggested to represent a
useful method, together with L-K score for the nasal cavity and
radiological study.
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Olfactory disorder in patients with chronic rhinosinusitis

Kenzo TSUZUKI

Department of Otolaryngology, Hyogo College of Medicine,
1-1 Mukogawa Nishinomiya Hyogo Japan 663-8501

Abstract  Chronic rhinosinusitis (CRS) is the most common pathogenesis of olfactory dysfunction. Of
60-80% in patients with CRS suffer from olfactory dysfunction. The olfactory dysfunction is considered as
transport and/or sensory disorder. The olfactory dysfunction due to CRS is diagnosed by taking the past
history, nasal endoscopic findings, radiological imaging (CT, MRI), and olfaction tests. Eosinophilic CRS
(ECRS), increasing recently, appears the olfactory dysfunction at the earlier stage. Many cases in olfactory
dysfunction due to ECRS are intractable. For the treatment, conservative treatment with nasal irrigation,
medicines of corticosteroids and macrolide antibiotics and endoscopic sinus surgery (ESS) were selected
by a combination.

Key words : eosinophilic rhinosinusitis, endoscopic sinus surgery, corticosteroids, olfactory cleft,
postoperative course, prognostic factors
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