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Introduction

Chronic rhinosinusitis is a disease

with multifactorial etiology, and is

characterized by inflammation of

the mucosa of the nose and

paranasal sinuses with a history of

at least 12 weeks of persistent

symptoms and signs.1 Functional

endoscopic sinus surgery (FESS)

has become the procedure of

choice for treating chronic rhino -

sinusitis.2 Its efficacy and safety

have been widely reported in the

literature.3

Studies have used question-

naires, nasal function tests, endo-

scopic examination, and computed

to mography (CT) to assess FESS

outcome.4-9 Keles et al.4 used

 visual analog scale (VAS) scoring

of sensation of nasal obstruction

and rhinomanometry to assess

FESS outcome and found that a

correlation between sensation of

nasal obstruction and total nasal

resistance existed following sur-

gery. In contrast, de Paula Santos

et al.6 used VAS scoring of sen -

sation of nasal obstruction and

acoustic rhinometry to assess

FESS outcome; however, they did

not find a correlation between

 volume increase and improvement

of nasal obstruction. Unlu et al.7

used endoscopy and CT scanning

to assess FESS outcome, but did

not correlate the results of these

two methods. One study conducted

by Sil et al.8 employed VAS

 scoring of 6 symptoms, naso -

mucociliary clearance time, olfac-

tory detection threshold, acoustic

rhino metry, and endoscopy scores

to assess FESS outcome. How -

ever, in the related literature, no

single method has been  suggested

as a standard for the measurement

of FESS outcome. Therefore, in

this study, we tried to measure

FESS outcome using a variety of

methods to determine which

method is the most  accurate.

Materials and methods

Chronic rhinosinusitis patients

who responded poorly to medical

treatment and subsequently under-

went FESS were included in this

study. The diagnosis of chronic

rhinosinusitis was based on a

 history of rhinosinusitis for more

than 12 weeks, the findings of

nasal endoscopy, and evaluation

of a CT scan. Any patient who had

a history of immunodeficiency or

a previous sinus surgery was

excluded from the study. The
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severity of rhinosinusitis was

measured in all eligible patients

using a questionnaire, acoustic

rhinometry, endoscopic examina-

tion, and CT, both preoperatively

and 12 weeks after surgery. This

study was approved by the Ethics

Committee of Taichung Veterans

General Hospital (IRB TCVGH

No. C06215).

On the day before the FESS

procedure, all patients completed a

traditional Chinese-language ver -

sion of the 31-item Rhino sinusitis

Outcome Measure (CRSOM-31)10

questionnaire. Patients also re -

ceived acoustic rhinometry to

measure the second minimal

cross-sectional area (MCA2) of

the nasal cavity, as well as an

endoscopic examination and a CT

scan on the same day. The endo-

scopic appearances were quanti-

fied on a 0-2-point scale according

to the staging system devised by

Lund and Mackay.11 Endoscopic

appearances included the presence

of polyps (0: no polyp; 1: polyps

confined to the middle meatus;

2: polyps beyond the middle mea-

tus); discharge (0: no discharge;

1: clear, thin discharge; 2: thick,

purulent discharge); and edema.

The CT scan was scored using the

Lund-Mackay staging system.11

Five sinus groups (the maxillary,

anterior ethmoid, posterior ethmoid,

sphenoid, and frontal sinuses)

were individually graded from

0 to 2 (0: clear sinus; 1: partial

opacification; 2: total opacifica-

tion). The ostiomeatal complex

was scored as 0 (not obstructed) or

2 (obstructed).

The FESS procedures used the

anterior-to-posterior and posterior-

to-anterior modalities to open

the diseased sinuses, which were

demonstrated by nasal endoscopy

and CT. A complete ethmoidec -

tomy and maxillary antrostomy

were done. Sphenoidotomy and

frontal sinusotomy were per-

formed if lesions were present

in these sinuses. After surgery,

patients had a follow-up exam

every 4 weeks. At 12 weeks after

FESS, patients completed a

second  CRSOM-31 questionnaire

and received postoperative acous -

tic rhinometry, endoscopic exami-

nation (including checking for

scarring, adhesions, and crusting),

and CT scanning.

The preoperative and postoper-

ative CRSOM-31 scores, MCA2,

endoscopy scores, and CT scores

were compared using the Wil -

coxon signed ranks test, and were

correlated with each other using

Spearman’s rank correlation co -

efficients (r). Two-tailed p- values

< 0.05 were considered statistically

significant. All  computations were

performed using SPSS version

12.0 (SPSS, Inc., Chicago, IL,

USA).

Results

A total of 49 patients (31 male and

18 female) were enrolled in this

study. Patients’ ages ranged from

14 to 82 years, with a mean of

40.9 years. Nasal polyps were

present in 27 patients.

Table 1 summarizes the CRSOM-

31 scores, MCA2, endoscopy scores,

and CT scores before and 12

weeks after FESS. The mean

CRSOM-31 score was reduced from

182.6 before surgery to 128.2 after

FESS, mean endoscopy score was

reduced from 6.4 before surgery to

4.8 after FESS, and mean CT

score was reduced from 11.7

before surgery to 9.4 after FESS.

The mean MCA2 increased from

0.99 cm2 before surgery to 1.14

cm2 after FESS. The CRSOM-31,

endoscopy, and CT scores sig -

nificantly decreased after sur-

gery, while MCA2 significantly

increased.

Table 2 depicts correlations

among the results of the four

methods in all 49 patients. When

preoperative CRSOM-31 scores,

MCA2, endoscopy scores, and CT

scores were correlated with each

other, the only good correlation

was between endoscopy scores and

CT scores (r = 0.706, p < 0.001;

Table 2). Likewise, among postop-

erative measurements, a good cor -

relation also only existed between

endoscopy scores and CT scores

(r = 0.477, p = 0.001).

Tables 3 and 4 depict corre -

lations among the results of the

four methods in patients with or

without nasal polyposis. In 27

patients with nasal polyposis, a

good  correlation only existed

between preoperative endoscopy

and CT scores (r = 0.459, p =

0.016; Table 3); postoperatively,

a good cor relation only existed

between CRSOM-31 and CT

scores (r = 0.405, p = 0.036). In

22 patients without nasal polypo-

sis, a good correlation only existed

between preoperative endoscopy

and CT scores (r = 0.578, p =

0.005); postoperatively, a good

correlation only existed between

CRSOM-31 and endoscopy scores

(r = 0.64, p = 0.001).

Discussion

Many tools have been used to

assess FESS outcome. Symptom

improvement and nasal patency

have been commonly used.12

Symptoms can be evaluated by

patient questionnaire, symptom

scale, or clinical rating.13 The

CRSOM-31 is a rhinosinusitis-

specific quality of life question-

naire and its traditional Chinese-

language version has been vali -

dated in our patients.10 Change
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in nasal patency after FESS can

be assessed subjectively or objec-

tively.4 Acoustic rhinometry is an

objective with which to measure

the geometry of the nasal cavity.

Nasal resistance and nasal cavity

volume can be calculated by

measuring the cross-sectional area

of the nasal cavity.6

In addition to patient symptoms

and physiologic measures, nasal

endoscopy and CT scan have also

been used to assess post-FESS

outcome.14 Lund and Mackay11

proposed a staging system for

 rhinosinusitis, including endoscopy

and CT scores. CT scores were

found to be a strong predictive

factor for FESS outcome.8 How -

ever, while repeated interval moni -

toring of the outcome might be

important to achieve good long-

term results after FESS,8,14 CT

scanning is not suitable for routine

monitoring of post-FESS sinus

condition because of its  radiation

effect and high cost. Endoscopic

examination has not been taken

seriously during FESS follow-

up in the past. Moreover, the

direct visualization of the mu -

cosal appearance afforded by

endoscopy differs intrinsically

from imaging. In the context of

FESS, CT scanning is most help-

ful in the evaluation of post-opera-

tive persistent pathology.

In this study, a questionnaire

(CRSOM-31), nasal function tests

(acoustic rhinometry), an endo-

scopic examination, and CT scans

were used to assess FESS out-

come. The CRSOM-31, endoscopy,

and CT scores significantly de -

creased after surgery, while MCA2

measurements significantly in -

creased. Keles et al.4 used VAS

scoring of sensation of nasal

obstruction and rhinomanometry

to assess FESS outcome and

found that VAS score and total

resistance significantly decreased

after surgery. These results sup-

port the suggestion that FESS is

effective in treating chronic rhi-

nosinusitis.

Our results revealed a good

 correlation between endoscopy

scores and CT scores pre- and

postoperatively when all patients

were counted as a whole. Because

the p-value is equal to or less than

0.001, the correlation between

endoscopy scores and CT scores

before and after FESS is unlikely

to arise by chance (Table 1). When

patients were divided according to

the presence or absence of nasal

polyposis, a good correlation

 persisted between preoperative

endoscopy scores and CT scores

in both groups. However, there

was no good post-operative corre-

lation between endoscopy scores

and CT scores in patients with or

without nasal polyposis. Further -

more, no other good  correlation

existed in both groups simultane-

ously (Tables 3 and 4). Kennedy15

Table 1

CRSOM-31 scores, MCA2 measurements, endoscopy scores, and CT scores
before and after FESS

FESS: functional endoscopic sinus surgery; CRSOM-31: Chinese-language version of
the 31-item Rhinosinusitis Outcome Measure; MCA2: sum of the right and left second
minimal cross-sectional areas of the nasal cavity; *: mean (standard deviation).

Before FESS After FESS P-value

CRSOM-31 scores* 182.6 (87.9) 128.2 (89.8) < 0.001

Range 41 to 383 3 to 334

MCA2 (cm2)* 0.99 (0.46) 1.14 (0.39) 0.005

Range 0.20 to 1.89 0.31 to 2.03

Endoscopy scores* 6.4 (2.5) 4.8 (1.7) < 0.001

Range 2 to 10 2 to 9

CT scores* 11.7 (5.5) 9.4 (4.7) < 0.001

Range 2 to 22 2 to 21

Table 2

Correlations of CRSOM-31 scores, MCA2 measurements, endoscopy scores,
and CT scores before and after FESS in 49 patients

FESS: functional endoscopic sinus surgery; CRSOM: Chinese-language version of the
31-item Rhinosinusitis Outcome Measure; MCA2: sum of the right and left second
 minimal cross-sectional areas of the nasal cavity; *R-value: Spearman’s rank correlation.
Statistically significant correlations are in boldface type.

Before FESS After FESS

R-Value* P-Value R-Value* P-Value

CRSOM-31scores and MCA2 0.035 0.812 -0.138 0.345

CRSOM-31scores and endoscopy scores 0.117 0.422 0.145 0.321

CRSOM-31scores and CT scores 0.007 0.960 0.090 0.538

MCA2 and endoscopy scores 0.056 0.700 0.065 0.658

MCA2 and CT scores 0.050 0.731 -0.046 0.755

Endoscopy scores and CT scores 0.706 < 0.001 0.477 0.001

04-wu-jiang-_Opmaak 1  7/09/12  09:31  Pagina 181



182 S.-H. Wu et al.

compared endoscopic findings

and questionnaire results in

patients undergoing FESS, but

found no correlation between

patient improvement and the

endoscopic appearance of the

sinuses. Therefore, it is difficult to

choose a method with which to

measure FESS outcome accurate-

ly. However, one limitation of this

study is that we only measured

FESS outcome at 12 weeks after

surgery. A longer follow-up time

and more patients are needed to

reach a conclusion about how to

measure FESS outcome accurate-

ly.

Conclusions

The study results demonstrate a

good correlation between pre -

operative endoscopy and CT

scores for all surveyed patients

with or without nasal polyposis. In

the postoperative period, a corre-

lation was observed for patients

with nasal polyposis regarding

questionnaire and CT findings. In

patients without nasal polyposis, a

postoperative correlation was ob -

served between the questionnaire

and endoscopy scores. No other

correlations were observed among

questionnaire results, acoustic rhi-

nometry results, endoscopy

scores, and CT scores. A longer

follow-up time and more patients

are needed to justify these short-

term postoperative results.
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