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Abstract

Background : The incidence of chronic rhinosinusitis (CRS) is increasing every year,
characterized by inflammation of the nasal and paranasal sinuses mucoperiosteum for
more than 12 weeks. The inflammatory process of CRS sometimes spreads to the
surrounding bone tissue resulting in osteitis. Computerized tomography scan (CT scan)
can assess the degree of mucosal inflammation using the Lund-Mackay score (LMS) while
the degree of bone thickening and remodelling are assessed with Global osteitis score
(GOS) and Kennedy osteitis score (KOS). This study was aimed to evaluate the correlation
between CRS severity assessment using LMS and osteitis severity assessment using GOS
and KOS

Methods : A retrospective analysis using a cross-sectional design was conducted that
included 63 CT scans of the paranasal sinus of CRS patients. The spearman rank test was
used toanalyze data.

Results : Assessment using LMS showed 44% patients were classified as severe, while
29% and 27% patients were classified as moderate and mild respectively. Global osteitis
score showed 2% patients were categorized as severe, while 22% and 46% patients were
categorized as moderate and mild respectively, and 30% patients were not significant.
Based on KOS assessment, it was found that 3% patients were classified as severe, while
38% and 59% patients were classified as moderate mild respectively. There was a
significant correlation between CRS severity using LMS and GOS (p 0.000) with
rho=0.951. There was a significant correlation between CRS severity using LMS and KOS
(p 0.000) with rho value=0.452.

Conclusion : This study shows a significant correlation between CRS severity assessment
using LMS and bone thickening and remodelling assessment using GOS and KOS. In
comparison with KOS, GOS has stronger relationship with LMS.

Keywords : chronic rhinosinusitis; Lund-Mackay CT Score; Global Osteitis Score; Kennedy
Osteitis Score
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INTRODUCTION

Chronic rhinosinusitis (CRS) is inflammatory of the nasal
periosteum lining and paranasal sinuses that last more
than 12 weeks or more than 3 recurrence episodes in the
6 months period.! The CRS related-paranasal sinuses
mucosal changes can be driven by two etiologies; allergy
and non-allergic factors. Allergic mediated-CRS is
characterized by predominance of eosinophil in the nasal
mucous and secretions, while non-allergic CRS is
characterized by the presence of purulent secretions and
predominance of neutrophil in the mucous layer. Clinical
symptoms of CRS includes nasal congestion, colored
nasal discharge, facial pain and smell disorder or cough.?

The incidence of chronic rhinosinusitis in the
United States is 14.1% among adult population.
Indonesian Ministry of Health in 2013 stated that
rhinosinusitis was the 25th most prevalent disease
accounting for 102.817 patients in the hospital. Between
January and August 2016, Rhinology division of
Otorhinolaryngology department of dr. Cipto
Mangunkusumo General Hospital reported
435 rhinology patients in which 69% of them was
diagnosed rhinosinusitis indicated for functional
endoscopicsinus surgery (FESS).3

The inflammatory process of CRS is not limited to
the mucosa, but sometimes spreads to the surrounding
bone tissue and involves the sinus bone below the
mucosa, resulting in osteitis.*® Bone involvement in CRS
are referred as osteitis / osteomyelitis / hyperostosis/bone
hyperplasia and neo-osteogenesis. The term of osteitis is
recommended due to the absence of marrow in the flat
bones around the sinuses exceptin the frontal sinus.®

The gold standard of radiology examination for
CRS diagnosis is Computerized Tomography scan
(CT scan) of paranasal sinuses without contrast; using
Lund Mackay Score (LMS) method for interpreting the
degree of sinusitis.”® The Lund Mackay scoring system
has limitations due to nonlinearity and limited sensitivity
for mild to moderate disease assessment.” Osteitis is
defined as hyperostosis, bone involvement, new bone
formation, neo-osteogenesis or osteoneogenesis, and
chronic osteomyelitis in any sinus wall. Severity of
osteitis in CRS can be assessed using Global Osteitis Score
(GOS) and Kennedy Osteitis Score (KOS).>*

The CRS assessment using LMS cannot determine
recurrences and prognosis of CRS. Many clinicians
considered osteitis grading is better than LMS. To date,
there is no study comparing osteitis severity score
between GOS and KOS. Therefore, we want to examine
the correlation between the severity of CRS using LMS
method and osteitis grading using GOS and KOS.

METHODS

We conducted a retrospective study with cross-sectional
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design. Data were gathered from electronic medical
records of patients aged 18 years or older with positive
result of plain paranasal sinuses CT between June 2022
and May 2023 in Radiology Unit of Dr. Kariadi General
Hospital, Semarang. Patients with sinonasal tumours,
maxillofacial injury, and history of nasal or sinus surgery
were excluded. This study was approved by Health
research ethics committee of RSUP Dr. Kariadi Semarang,.

The sinusitis severity was assessed using the Lund
Mackay Score with a total score of 24. The mucosal
thickening in each right and left sinus was categorized
into 0 (no abnormality), 1 (partial opacity), and 2 (total
opacity), while the right and left osteomeatal complex
were classified into 0 (no occlusion) and 2 (closed
osteomeatal complex).”81 The classification of osteitis
severity was based on the Global Osteitis Score assessed
in 10 sinuses (right and left side of frontal, anterior
ethmoid, posterior ethmoid, maxillary, and sphenoid
sinuses), and categorised as no osteitis (score <5), mild
(score 5-20), moderate (score 20-35), and severe (score
>35). The Kennedy Osteitis Score were classified into 0
(<3mm), 1 (3-5mm), and 2 (> 5mm).+1?

The CT scan examination was conducted using a
Siemens Syngovia Sensation 128 slice CT and General
Electric Optima 16 slice CT. The CT without contrast of
paranasal sinuses of axial and coronal planes with field of
view paranasal sinuses 150-200 mm, window width 2000,
window centre 200; scanner setting: kVp: 120 mAs; 200,
and pitch:1.4.

Statistical software of SPSS 20.0 was used. The
Spearman rank test was used to analyse data as the
quantitative variables were not normally distributed. All
conclusions were based on significance level of p<0.05
and are confirmed by correlation coefficient.

RESULTS

Sixty-three patients who met the inclusion and exclusion
criteria were assessed; consisting of 26 (41.3%) female and
37 (58.7%) male subjects. The majority of subjects were in
the age group of 18-77 years with the average age was
between 18-30 years followed by 18 patients (27%) aged
18-30 years, 9 patients (14%) aged 31-40 years, and
13 patients (20%) aged 41-50 years, 14 patients (21%) aged
51-60 years, and 9 patients (14%) aged older than 60 years
old.

The lowest and highest value of the Lund-Mackay
CT score were 1 and 24 respectively with mean score and
standard deviation of 10 and 7 respectively. The lowest
and highest value of the Global Osteitis Score were 1 and
38 respectively with the mean score and standard
deviation of 13 and 11 respectively. The lowest and
highest value of the Kennedy Osteitis Score were 0 and 8
respectively with mean score and standard deviation of
1 and 2 respectively. The most common severity in osteitis
was mild either with Global Osteitis Score (46%) or
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Figure 1. Measurement of the rhinosinusitis severity, Lund Mackay CT score (LMS) = 22, Global Osteitis Score (GOS) =38 and
Kennedy Osteitis score =8

TABLE 1
Characteristic of Paranasal Sinuses Severity Score

Characteristis Percentage
Lund-Mackay CT Score Mild 17 (27%).
Moderate 18 (29%)
Severe 28 (44%)
Global Osteitis Score Mild 29 (46%)
Moderate 14 (22%)
Severe 1(2%)
Kennedy Osteitis Score Mild 37 (59%)
Moderate 24 (38%)
Severe 2 (3%)

Kennedy Osteitis Score (59%).

We found a significant positive correlation
between Lund-Mackay Score and Global Osteitis Score
(p=0.000 and r= 0.951) with strong correlation coefficient
of >0.70 (Figure 2). There was a significant positive
correlation between Lund Mackay Score and Kennedy
Osteitis Score (p=0.000 and r=0.452 with moderate
correlation coefficient of 0.40- 0.70 (Figure 3).

DISCUSSION

The study determined CRS with and without nasal
polyps shows the age-specific prevalence estimates
varied between 18.8 (95% ClI, 18.7-18.9) and 23.3 (95% CI,
23.1-23.5) per 1000 CI, 23.1-23.5) per 1000 population
during 2004-2005 to 2013-2014, and no clear increasing
trend was found. Based on age group, the prevalence of
CRS with nasal polyps increases with age in adults
(218 years) and is particularly pronounced after the age of
40 years, whereas CRS without nasal polyps is more
prevalent at the age less than 40 years.! This is in
accordance with the results obtained in this study with

most rhinosinusitis patients in young adult and incidence
rate decreased among patients older than 60 years.

Osteitis is a process of simultaneous increased
activity of osteoblasts and osteoclasts in varying
proportions resulting in disruption of flat bone formation
and immature woven bone formation.® Osteitis is also
defined as a process of new bone formation and bone
remodelling within the paranasal sinuses, and is
characterized by thickening of the periosteum, new
woven bone formation, bone resorption, and fibrosis.'
The presence of chronic inflammation in RSK that is not
limited to the mucosa can cause inflammation to the
surrounding bone tissue and especially involve the sinus
bone under the mucosa resulting in osteitis.*> The
severity of bone thickening of the paranasal sinuses
assessed by the GOS score is known to correlate with
sinus mucosal inflammation. Therefore, in cases of eCRS
recurrence, osteitis of the paranasal sinuses is suspected
to be involved.® Osteitic changes are often found even in
non-operated patients.™

In CRS, there is a scoring system for osteitis called
Global osteitis scoring (GOS), which has been
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Figure 2. Correlation between Lund Mackay CT score (LMS) and Global Osteitis Score
(GOS), Spearman test results with a p value: 0.05 and rho: 0.951
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Figure 3. Correlation between Lund Mackay CT score (LMS) and Kennedy Osteitis Score
(KOS), spearman test results with a p value: <0.05 and rho: 0.450

investigated with cross-sectional RSK studies. The
maximum score for sinus in GOS is achieved when the
wall thickness is 5 mm or more.!* Snivdong study showed
the correlation between LMS and GOS of score 0 (p<0.001)
and the correlation between LMS and KOS of score 0
(p<0.001). Kennedy Osteitis Score is positively correlated
with CT score (p= 0.001). Our findings showed that LMS
is significantly positively correlated with GOS and
KOS (p value <0.05). Bone thickness assessment and
osteitis grading in all 10 (right and left side of frontal,
anterior ethmoid, posterior ethmoid, maxilla, and
sphenoid) sinuses were conducted to improve
assessment method. Kennedy Osteitis Score is not only a
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useful and easier tool but also highly reproducible by
measuring the maximum thickness of sinus wall. Global
Osteitis Score may be more complex for assessing
severity (bone thickness) and extent of change but it may
be potentially better for describing area involvement. A
significant correlation was demonstrated between the
two grading systems in this study. Chronic rhinosinusitis
patients with osteitis reported more severe disease and
less functional improvement.

Osteitis severity in CRS can be determined using
several methods. The most frequently used osteitis index
is GOS and KOS index. We used LMS with GOS and LMS
with KOS to assess osteitis severity. In comparison with
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plain radiographs, CT scans can provide more detailed
information regarding erosion and abnormalities of the
bone structure of the paranasal sinuses; including bone
thickness, sinus involvement, and the number of sinuses
involved which is used for assessing osteitis severity
using GOS and KOS."”

In this study we only analysed the severity of CRS
using tomography computer with only single expertise,
we did not analyse the disease severity with clinical
features, endoscopy, and histopathological findings in
our subjects. Further researches are needed to identify the
correlation between osteitis grading and clinical features,
endoscopy, and histopathological findings in chronic
rhinosinusitis patients. It is imperative to conduct a
systematic review and or meta-analysis to assess the
correlation between Global Osteitis Score and Kennedy
Osteitis Score; and chronic rhinosinusitis severity.

CONCLUSION

This study shows significant correlation between CRS
severity assessment using LMS and bone thickening and
remodelling assessment using GOS and KOS. LMS has a
stronger positive correlation with GOS in comparison
with KOS.

REFERENCES

1. Fokkens W], Lund V], Hopkins C, Hellings PW, Kern R,
Reitsma S, et al. European Position Paper on Rhinosinusitis and
Nasal Polyps 2020. Rhinology. 2020;58 (Suppl 529):1-464.

2. Stevens WW, Schleimer RP, Kern RC. Chronic rhinosinusitis
with nasal polyps. The journal of allergy and clinical
immunology: In practice. 2016;4(4):565-72.

3. Yildinnm EN, Akar YC, Giinel C, Basak HS. The Effect of
Eosinophilia levels on the Radiological severity of the Disease
in patients with a nasal polyp. Eur ] Rhinol Allergy ]J.
2020;3(2):44-8.

4.  Snidvongs K, Sacks R, Harvey R]. Osteitis in chronic
rhinosinusitis. Current allergy and asthma reports.
2019;19:1-10.

10.

11.

12.

13.

14.

15.

16.

17.

Tsuda T, Takeda K, Terada R, Tanaka S, Waki S, Akama T, et al.
Osteitis in eosinophilic chronic rhinosinusitis. Ear, Nose &
ThroatJournal. 2022:01455613221083793.

Gupta N, Parasher A, Bhardwaj R, Sharma S, Bhatt S, Taneja
HTDH. Role of Osteitis in Chronic Rhinosinusitis: A Predictive
Marker of Disease Severity? Bengal Journal of Otolaryngology
and Head Neck Surgery. 2021;29(2):125-32.

Mehta MP, Hur K, Price CP, Shintani Smith S, Welch KC,
Conley DB, et al. Radiographic disease severity in chronic
rhinosinusitis patients and health care utilization.
Laryngoscope investigative otolaryngology. 2021;6(5):924-31.
Garneau J, Ramirez M, Armato III SG, Sensakovic WF, Ford
MK, Poon CS, et al., editors. Computer[Jassisted staging of
chronic rhinosinusitis correlates with symptoms. International
forum of allergy & rhinology; 2015: Wiley Online Library.
Hopkins C, Lee SE, Klimek L, Soler ZM. Clinical assessment of
chronic rhinosinusitis. The Journal of Allergy and Clinical
Immunology: In Practice. 2022;10(6):1406-16.

Okushi T, Nakayama T, Morimoto S, Arai C, Omura K, Asaka
D, et al. A modified LundMackay system for radiological
evaluation of chronic rhinosinusitis. Auris Nasus Larynx.
2013;40(6):548-53.

Snidvongs K, McLachlan R, Sacks R, Earls P, Harvey R], editors.
Correlation of the Kennedy Osteitis Score to clinico histologic
features of chronic rhinosinusitis. International forum of
allergy & rhinology; 2013: Wiley Online Library.

Gupta AK, Gupta B, Gupta N, Tripathi N. Computerized
tomography of paranasal sinuses: a roadmap to endoscopic
surgery. Clinrhinol intj. 2012;5(1):1-10.

Khalmuratova R, Shin H-W. Crosstalk between mucosal
inflammation and bone metabolism in chronic rhinosinusitis.
Clinical and Experimental Otorhinolaryngology.
2021;14(1):43-9.

Grayson JW, Cavada M, Harvey R]. Clinically relevant
phenotypes in chronic rhinosinusitis. Journal of
Otolaryngology-Head & Neck Surgery. 2019;48(1):23.

Holme SS, Moen JM, Kilian K, Haukeland H, Molberg @,
Eggesbe HB. Development of CT-based methods for
longitudinal analyses of paranasal sinus osteitis in
granulomatosis with polyangiitis. BMC medical imaging.
2019;19:1-11.

Apriansyah A, Dewi AMK, Ningrum FH. Correlation between
Preoperative Osteitis Degree with Postoperative Endoscopic
Score in Chronic Rhinosinusitis. Medica Hospitalia: Journal of
Clinical Medicine. 2023;10(1):32-7.

Simsek S, Islek A. Nasal steroid use and osteitis development in
chronic rhinosinusitis with nasal polyps. The Egyptian Journal
of Otolaryngology. 2022;38(1):139.

213



	Page 1
	Page 2
	Page 3
	fig 01
	tab 01

	Page 4
	fig 02
	fig 03

	Page 5
	ref 01
	ref 02
	ref 03
	ref 04
	ref 05
	ref 06
	ref 07
	ref 08
	ref 09
	ref 10
	ref 11
	ref 12
	ref 13
	ref 14
	ref 15
	ref 16
	ref 17


