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Abstract 

Obstructive sleep apnea (OSA) is still widely unidentified and undiagnosed despite being 
a serious public health problem. The objectives of this study were to localize and 
quantify the differences in facial soft tissue profile, nasal airway morphology and dental 
arch features in adults Malay with and without OSA using geometric morphometric 
analysis. One hundred and twenty adult Malays aged 18-65 years (mean± SD, 33.2 ± 
13.31) were divided into two groups of 60. Both OSA and control groups undergone 
clinical examination and limited channel polysomnography. Only 108 subjects (54 in 
each group) were able to complete facial soft tissue imaging, acoustic rhinometry (AR) 
measurements, and upper and lower dental impression. Nine facial soft tissue and 25 
upper and lower study models homologous landmarks were digitized using 
MorphoStudio software to obtain the x, y, z coordinates. The minimal cross section 
l(MCAl) and minimal cross sectional2 (MCA2) were also obtained from AR. The mean 
OSA and control were computed, and subjected to t-test and geometric morphometric 
analysis. The mean body mass index was found to be significantly greater for the OSA 
group (33.2kg/m2 ± 6.5) when compared to the control group (22.7 kg/m2 ± 3.5 p < 
0.001). The mean neck size was also greater for the OSA group (43.6cm ± 6.02) 
compared to the control group (22.7cm ± 3.52, p < 0.001). Using geometric 
morphometric analysis, significant differences were found in facial soft tissue profile 
between the two groups. These differences were localized in the bucco-submandibular 
regions of the face predominantly, with inter-landmark distances indicating an increase in 
size of7-22% in OSA groups (p < 0.05). For nasal airway morphology, the mean MCA1 
and MCA2 on the AR graph were found to be significantly smaller in the OSA group 
than control group (p < 0.001). Using geometric morphometric analysis on AR data, 
significant differences were found in nasal airway morphology between the two groups . 
Specifically, the mean nasal airway were significantly narrower in OSA groups with 
decreased in size ("'10-22%) appears in nasal valve I head of inferior turbinate area 
predominantly. For dental arch features, the mean upper and lower OSA dental arch 
morphologies were significantly narrower in widths with an increase in upper and lower 
dental arch length when compared with control subjects (p < 0.05). Specifically, the 
mean OSA configuration of the upper arch was 7-11% narrower in the transverse plane in 
the incisor and canine regions compared to the control configuration, and inter-landmark 
analysis confi1med this finding. For the lower arch, the mean OSA configuration was lO
ll% narrower in the premolar and molar regions. In conclusion, there were clearly 
definable differences in the facial soft tissues profile, nasal airway morphology and 
dental arch features when comparing patients with OSA to controls, with obesity acting 
as an additional risk factor in this particular group of Malay patients. These differences 
need to be recognized since they can improve our understanding of etiological basis of 
OSA disorder, facilitate the limited availability of diagnostic setup, and provide valuable 
screening information in the identification of patients with undiagnosed OS A. 
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Abstrak 

Masalah tidur apnea obstruktif (OSA) masih belum dapat dikenal pasti dan tidak 
didiagnos dengan meluas walaupun ianya satu masalah yang memberi impak kepada 
masyarakat. Tujuan kajian ini ialah untuk mengenal pasti lokasi dan kuantiti perbezaan 
profil tisu muka, morfologi salur udara hidung dan ciri-ciri rahang gigi di kalangan 
Melayu dewasa yang bermasalah dan tidak bermasalah OSA menggunakan analisis 
morfometrik geometrik. Seratus dua puluh orang Melayu dewasa berumur 18-65 tahun 
(min± SD, 33.2 ±13.31) telah dibahagikan kepada dua kumpulan yang mempunyai 60 
orang setiap kumpulan. Kedua-dua kumpulan OSA dan kawalan telah menjalani 
pemeriksaan klinikal dan ujian polisomnografi rangkaian terhad. Hanya 108 subjek (54 
setiap kumpulan) berjaya menjalani pengimejan tisu muka, pengukuran rinometri akustik 
(AR) dan impresi rahang gigi atas dan bawah. Sembilan penanda tisu muka dan 25 
penanda homologus pada model rahang gigi atas dan bawah telah didigitasi 
menggunakan perisian MorphoStudio untuk mendapatkan koordinasi x, y, z. Minimal 
cross section 1 (MCA1) dan minimal cross sectional 2 (MCA2) didapati daripada AR 
dan, min kedua-dua kumpulan OSA dan kawalan dihitung, seterusnya ujian-t dan analisis 
morfometrik geometrik dilakukan. Keputusan menunjukkan min indeks jisim badan 
didapati lebih signifikan untuk kumpulan OSA (33.2kg/m2 ± 6.5) berbanding dengan 
kumpulan kawalan (22.7 kg/m2 ± 3.5, p < 0.001). Min saiz leher didapati lebih besar 
untuk kumpulan OSA (43.6cm ± 6.02) berbanding dengan kumpulan kawalan (22 ± 
3.52, p < 0.001). Dengan menggunakan analisis morfometrik geometrik, terdapat 
perbezaan signifikan pada dua kumpulan tersebut. Perbezaan tisu muka didapati terletak 
terutamanya di bahagian bucca-submandibular muka, dengan jarak antara penanda 
menunjukkan pertambahan pada saiz iaitu 7-22% (p < 0.05) untuk kumpulan OSA. 
Untuk morfologi salur udara hidung, min MCA1 and MCA2 pada graf AR didapati keci1 
secara signifikan untuk kumpulan OSA berbanding dengan kumpulan kawalan (p < 
0.001). Analisis morfometrik geometrik ke atas data AR mendapati terdapat perbezaan 
signifikan pada salur udara hidung di antara kedua-dua kumpulan. Min salur udara 
hi dung kumpulan OSA 1ebih sempit secara signifikan dengan pengurangan saiz ("' 1 0-
22%) didapati di bahagian nasal valve I head inferior turbinate. Untuk ciri-ciri rahang 
gigi, min morfologi rahang gigi atas dan bawah OSA mempunyai kelebaran yang lebih 
sempit secara signifikan dengan pertambahan panjang pada rahang gigi atas dan bawah 
berbanding dengan kumpulan kawalan (p < 0.05). Min konfugurasi rahang gigi atas ialah 
7-11% lebih sempit di aras transverse di bahagian insisor and kanin berbanding 
konfigurasi kawalan, dan analisis antara penanda mengesahkan keputusan ini. Untuk 
rahang gigi bawah min konfigurasi OSA ialah 10-11% lebih sempit di aras antero
posterior di bahagian premolar dan molar. Kesimpulannya, jelas sekali terdapat 
perbezaan yang nyata pada profil tisu muka, morfologi salur udara hidung dan ciri-ciri 
rahang gigi bila dibandingkan antara pesakit OSA dengan kawalan, dan obesiti menjadi 
faktor risiko tambahan dalam kumpulan pesakit Melayu tersebut. Perbezaan ini perlu 
dikenal pasti memandangkan ianya dapat membantu pemahaman kita mengenai asas 
etiologi masalah OSA, membantu suasana diagnostik yang terhad dan memberi 
maklumat bermakna semasa saringan untuk mengesan pesakit yang tidak didiagnos 
bermasalah OSA. 
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