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ABSTRACT

Bckground: The diagnosis of chronic rhinosinusitis (CRS) is confirmed by subjectively
assessing a patient’s complaints and objectively by a computed tomography scan (CT
scan) and nasoendoscopic examination. The Lund Mackay (LM) score on paranasal
sinus CT scans and the Modified Lund Kennedy (MLK) nasoendoscopic score have more
advantages than other scores. Objective: The aim of this study was to determine the
correlation between the LM score on paranasal sinus CT scans and the nasoendoscopic
MLK score in patients with CRS at Dr. Hasan Sadikin General Hospital Bandung. Meth-
ods: This is a cross-sectional analytical observational study conducted on 70 adult
CRS patients with nasoendoscopy and paranasal sinus CT scans at Dr. Hasan Sadikin
General Hospital Bandung. The Lund Mackay score and nasoendoscopic MLK score
were collected, and the data were analyzed using Spearman’s correlation Results: In
this study, 51.4% were males and 48.6% were females, and most subjects were without
polyps (72.9%). This study found a strong positive correlation in subjects with polyps
(Spearman’s rank correlation coefficient 0.7) in LM score with nasoendoscopic MLK
score and a very small correlation in subjects without polyps Conclusion: There is a
significant correlation between Lund Mackay score on paranasal sinus CT scan and
nasoendoscopic Modified Lund Kennedy score in CRS patients with polyps in Dr. Hasan
Sadikin Bandung General Hospital.
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1. BACKGROUND

Chronic rhinosinusitis (CRS) in
adults was defined by the European
Position Paper on Rhinosinusitis and
Nasal Polyps in 2012 (EPOS 2012) as
inflammation of the nose and the pa-
ranasal sinuses characterized by two
or more symptoms. One of the symp-
toms is nasal blockage/obstruction/
congestion or nasal discharge (ante-
rior/posterior nasal drip) coupled with
the presence or absence of facial pain or
pressure in the face, as well as a reduc-
tion or loss of smell as long as 12 weeks
or more. Chronic rhinosinusitis can
be accompanied with or without nasal
polyps (1).

Chronic rhinosinusitis is a disease
with a high and increasing incidence
and prevalence, with multifactorial
etiology. It has a very significant im-
pact on the quality of life by resulting
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in 13 million health consultations, 2
million visits to the emergency de-
partment (ED) and 73 million days of
lost work productivity in the United
States. Chronic rhinosinusitis affects
approximately 10.9% of the adult popu-
lation in Europe and 15% in the United
States. The disease also results in large
amounts of drug consumption, surgery
and hospitalization (2). The Medical
Expenditure Panel Survey data in 2007
stated that the estimated health care
costs for CRS in the United States are
approximately 8.6 billion dollars per
year (3). The prevalence of CRS in In-
donesia is quite high, and the Ministry
of Health of the Republic of Indonesia
states that the disease ranked 25 out of
S0 major disease patterns in 2003 (4).
Data on outpatient visits of the Rhino-
logy Allergy Clinic of the Department
of Ear Nose Throat Head and Neck Sur-
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No  Variable Operational Definition Measurement Result Scale
1. Lund Mackay  The sinuses are grouped into: Scores were calculated based on the Score Ordinal
Score Frontal sinus results of a paranasal sinus CT scan  0-24
Anterior ethmoidal cells 1-3 mm axial slice thickness with
Posterior ethmoidal cells coronal and sagittal reconstruction.
Maxillary sinus
Sphenoid sinus
Ostiomeatal complex
Each side is graded separately
0 (no abnormality)
1 (partial opacification)
2 (complete opacification)
If there is no frontal sinus (aplasia), the score is 0.
2. Modified Lund Assessment of severity of CRS on nasoendoscopy with the ~ Scores were calculated based on Score Ordinal
Kennedy Score following criteria : the results of nasoendoscopic ex- 0-12

Polyps :

0 = No polyps.

1 = Polyps in middle meatus only.
2 = Beyond middle meatus.
Edema:

0 = Absent

1= Mild

2 = Severe

Discharge

0 = No discharge

1 = Clear, thin discharge

2 = Thick, purulent discharge

amination.

Table 1. Definition of Variable Operations

gery Dr. Hasan Sadikin General Hospital in 2016 recorded
573 cases (44.5%) of CRS out of a total of 1289 cases in the
Rhinology Allergy Clinic, with 37.5% CRS out of the total
new patient visits. CT scan of the paranasal sinuses in the De-
partment of Radiology Dr. Hasan Sadikin General Hospital
were done on an average of 6-7 patients per month (2-5).

Several scoring systems for rhinosinusitis with CT scan mo-
dalities include the Friedman et al. score (1990), Jorgensen
score (1991), Kennedy score (1992), Gaskins score (1992),
Levine and May score (1993), Lund Mackay score (1993) and
Harvard score (1994). Each system has a different score for
rhinosinusitis. The Friedman et al. score, Kennedy score, Le-
vine and May score, and Harvard score divide the degree of
rhinosinusitis into stages 0-IV based on the pattern obtained,
while the Jorgensen score and Lund Mackay score use nume-
rical scores for each sinus. The Lund Mackay score has better
popularity because it is easier to use than other scores. The
Lund Mackay score is also recommended by the Task Force
for Rhinosinusitis from the American Academy of Otolary-
ngology-Head and Neck Surgery. In a study conducted by
Hopkins in 2007, the results showed more severe CRS on CT
scans; the more extensive surgery performed is, the higher the
level of complexity (6, 7).

Nasoendoscopic examination can provide information
about the presence of inflammation in the middle meatus
and nasal mucosa and can detect the initial stages of polyps.
There are several scoring systems in nasoendoscopic exami-
nations, including the Lund Kennedy score, the Periopera-
tive Sinus Endoscopic (POSE) system score, the discharge,
inflammatory, polyp (DIP) score and the modified Lund Ke-
nnedy (MLK) score. Research conducted by Alkis J Psaltis et
al. in 2014 found that MLK scores had interobserver reliabi-
lity and correlated well with patient-reported outcome mea-
sures (PROMs). The studies of Lu Zhang and Linghao Zhang
from 2013 to 2016 showed similar results in that the MLK
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score had good interobserver reliability and test-retest relia-
bility and could be used in all CRSs without being influenced
by their operative status. Nasoendoscopy examination at
the Rhinology-Allergy clinic of the Department of Ear Nose
Throat Head and Neck Surgery Dr. Hasan Sadikin Bandung
General Hospital used MLK scores (8, 9).

A study by Deosthale et al. in 2013 regarding the diagnostic
accuracy of nasoendoscopy compared with CT scans in CRS
concluded that nasoendoscopy was useful for confirming the
diagnosis and assessing the severity of the disease in indivi-
duals with symptomatic CRS with a sensitivity of 94% and a
specificity of 75%. CT scans are highly recommended in those
who have a high clinical suspicion of CRS, negative nasoen-
doscopy results and persistent symptoms after optimal me-
dical management that require surgery (10).

Lohiya et al., 2013, conducted nasoendoscopic compara-
tive studies using Lund Kennedy scores and paranasal sinus
CT scans with Lund Mackay scores in diagnosing CRS and
obtained nasoendoscopic results with a sensitivity of 88.04%,
specificity of 28.57%, positive predictive value of 94.19%, and
negative predictive value of 15.38%, indicating that there is a
close correlation between CT scans and nasoendoscopic fin-
dings (11). No research has been conducted to confirm the
correlations between the use of LM scores on paranasal sinus
CT scans and MLK nasoendoscopic scores in CRS patients.

2. OBJECTIVE

The purpose of this study was to determine the correlation
of Lund Mackay scores on paranasal sinus CT scans with the
modified Lund Kennedy nasoendoscopic score in CRS pati-
ents at Dr. Hasan Sadikin General Hospital.

3. MATERIAL AND METHODS

This research was carried outin the Radiology and Ear Nose
Throat Surgery Department at Dr. Hasan Sadikin General
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Variable N=70 %
Age (years old)

>18-19 n 15,7
20-29 16 229
30-39 15 21,4
40-49 9 12,9
50-59 n 15,7
>60 8 1.4
Sex

Male 36 51,4
Female 34 48,6
Polyps

Present 19 211
Absent 51 72,9

Table 2. Subjects’ Characteristics

nasal area in 4 patients, and a history of surgery in the sino-
nasal area in 4 patients.

The research subjects were mostly in the age group of 20-29
years old (22.9%), consisting of 51.4% men and 48.6% women.
Based on clinical criteria, 27.1% of subjects had polyps, and
72.9% did not have polyps. This can be seen in Table 2.

In this study, it was found that the Lund Mackay score on a
paranasal sinus CT scan with the MLK nasoendoscopic score
had a strong positive correlation in subjects with polyps (Spe-
arman correlation coefficient 0.7 (95% confidence interval
(0.38; 0.88)), and the correlation was very small in subjects
without polyps (Spearman rank correlation coefficient 0.19
(95% confidence interval (-0.1; 0.49)). This can be seen in dia-
gram 1.

With Polyps Without Polyps

Hospital from March-July 2019. This
research is an analytic observational
study with a cross-sectional design. We
recruited 70 adult patients over the age
of 18 with a diagnosis of CRS who had
undergone nasoendoscopic examina-
tion and CT scan of the paranasal si-
nuses.

Lund Mackay Score

The study was approved by the Rese- 0
arch Ethics Committee of the Faculty

rs = 0,19, 1K 95% :0,1:0.49). p = 0,19]
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Figure 1. Scatter graph of Lund Mackay score on paranasal sinus CT scan and modified Lund Kennedy

Indonesia No. 1213/UN6.C1.3.2/ nasoendoscopic score in patients with chronic rhinosinusitis at Dr. Hasan Sadikin General Hospital.

KEPK/PN/2016. The subjects partici-
pating in the assessment were asked to
sign a written informed consent on any side effects or discom-
fort during the nasoendoscopy and CT scan examination.
Patients with malignancy in the sinonasal area, or a history
offacial trauma, surgery in the sinonasal area, cleft palate, and
cognitive impairment or who were not willing to give con-
sent were excluded from this study. Then, the characteristics
of the research subjects were collected based on age, sex and
the presence or absence of nasal polyps, and LM scores were
collected from the paranasal sinus CT scan and MLK naso-
endoscopic score. Data analysis was performed by calculating
the Spearman correlation coeflicient using the Statistical Pro-
duct and Service Solution (SPSS) program for Windows ver-
sion 18.0. All statistical tests were carried out at the 0.0S sig-
nificance level. The variables used in this study were LM score
on paranasal sinus CT scan without contrast and MLK score
on nasoendoscopy. These variables are explained in Table 1.

4. RESULTS

This study was conducted at the Radiology and Ear Nose
Throat Head and Neck Surgery Department Dr. Hasan Sa-
dikin General Hospital. The subjects of this study were 70
adult CRS patients at Dr. Hasan Sadikin General Hospital.
Data collection was carried out from March to June 2019. The
subjects met the inclusion criteria, did not have the specified
exclusion criteria and were willing to fill out an informed con-
sent sheet. During the process of gathering research subjects,
11 CRS patients were excluded because they did not meet the
inclusion criteria or there were exclusion criteria such as an
age less than 18 years in 3 patients, malignancy in the sino-
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5. DISCUSSION

Subject characteristics included age, sex, and presence or
absence of nasal polyps. In this study, the total sample inc-
luded 70 adult CRS patients.

The results of this study show that the prevalence of CRS is
higher in men than in women. Karki et al. obtained a ratio of
51.4%:48.6% in men and women. In this research 218 patients
were obtained, 110 (50.5%) were males and 108 (49.5%) were
females; also according to Shi et al., the CRS prevalence in
males was higher than that in females, which was also consis-
tent with other studies in Asia. Some studies in Western coun-
tries obtained the opposite data. For example, Fokkens et al.
suggested that the prevalence of CRS was higher in women
than in men, with a 3:2 women to men ratio. This was likely
due to differences between sexes regarding perceptions of
CRS-related symptoms and different lifestyles between the
eastand west (1, 12, 13).

In this study, the highest age group was approximately
20-29 years (22.9%). This is also stated in research conducted
by Shi et al., who found that most age groups of CRS patients
are approximately 15-34 years and 35-59 years (13).

This study analyzed data by dividing the subjects into two
groups: those with and those without nasal polyps. The re-
sults of the data analysis found that the Lund Mackay score
on a paranasal sinus CT scan with the MLK nasoendoscopic
score has a strong positive correlation in subjects with polyps
with a Spearman rank of 0.7 (95% confidence interval) and a
very small correlation in subjects without polyps with a Spe-
arman rank of 0.19 (95% confidence interval). From these re-
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sults, it can be concluded that there is a correlation between
the results of CT scan mainly using the Lund Mackay score
compared with the nasoendoscopic examination with the
Modified Lund Kennedy score in CRS patients with polyps.
This is in accordance with the research of Hopkins et al., who
stated that the increase in the degree of polyps also showed an
increase in Lund Mackay scores on paranasal sinus CT scans.
The Lund Mackay score also correlates with the extent of the
operative action taken (6). This study has some limitations
such as a relatively small number of research subjects and a
relatively short research time.

6. CONCLUSION

This study found that the majority of CRS patients in Dr.
Hasan Sadikin General Hospital are male and in the age group
of 20-29 years. The majority of CRS patients at Dr. Hasan Sa-
dikin General Hospital do not have polyps. Lund Mackay
scores on a paranasal sinus CT scan with the modified Lund
Kennedy nasoendoscopic score had a strong positive corre-
lation in subjects with polyps and a very small correlation
in subjects without polyps. Based on the limitations of this
study, it is recommended that research be carried out in mul-
tiple centers with a longer research time.

e Patient Consent Form: All participants were informed about subject
of the study.

e Ethics approval and consent: This study has received ethical approval
from the Health Research Ethics Committee of the Faculty of Medicine,
Universitas Padjadjaran.

e Author’s contribution: All authors contributed equally to the prepara-
tion and final approval of the manuscript.

e Conflicts of interest: There are no conflicts of interest.
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