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IN THIS ISSUE OF SLEEP, THERE IS AN INTERESTING 
CASE CONTROL STUDY FROM THE LABORATORY OF 
CISTULLI AND COLLEAGUES1 DEMONSTRATING A 
number of craniofacial differences between subjects with and 
without obstructive sleep apnea (OSA), based on a quantitative 
photographic analysis technique involving measurements from 
digital photographs. A total of 71 craniofacial measurements 
were computed using this novel photogrammetry technique on 
114 OSA patients (defined as having apnea-hypopnea index 
[AHI] ≥ 10/hr on polysomnography) versus 66 sleep clinic con-
trols with AHI < 10/hr, all of Caucasian ethnicity. Photographic 
differences were noted across all the craniofacial regions, with 
larger measurements of face width, mandible width, intercan-
thal width, and nose width in the OSA subjects than controls 
in the primary analysis. Following body mass index (BMI) and 
sex-matched subgroup analysis involving 51 patients with OSA 
versus 51 controls, the study revealed that subjects with OSA 
have a shorter and retruded jaw, smaller enclosed area within 
the mandible, wider and flatter mid and lower face, and more 
soft tissues or fat deposition on the anterior neck, without the 
influence of obesity.1 In a related prospective cohort study of 
180 subjects referred for the initial investigation of OSA, the 
same group of investigators demonstrated that anatomical data 
useful in the prediction of OSA could be obtained from cran-
iofacial photographic analysis, providing correct subject clas-
sification in about 76%.2

OSA syndrome is equally common among middle-aged male 
Caucasian and Asian populations, with prevalence rates of at 
least 4%.3-5 Most OSA patients have an anatomically small up-
per airway with augmented pharyngeal dilator muscle activa-
tion maintaining airway patency awake but not asleep.6 OSA 
is likely caused by a combination of multiple anatomical and 
pathophysiological factors. Obesity, sleep-induced loss of mus-
cle tone, craniofacial abnormalities, and upper airway collaps-
ibility probably all contribute to varying degrees in individual 
cases. Enlargement of the oropharyngeal soft tissue structures, 
especially the lateral pharyngeal walls (LPW),7 and a more col-
lapsible velopharynx8 are some of the other important factors 
that may contribute to upper airway obstruction.

Obesity is the most important risk factor in the pathogenesis 
of OSA in middle-aged adults.9 Neck circumference, a surro-
gate measure of neck fat, seems to be a better predictor of the 
presence of OSA than overall obesity.10 However, neck circum-
ference is a gross measurement of a combination of structures 
including subcutaneous fat, neck muscle, parapharyngeal fat, 
and parapharyngeal wall muscle. It remains uncertain which 
structures in the neck are more important in the pathogenesis 
of OSA. It has been suggested that fat deposits, particularly at 
the lateral parapharyngeal space, might play a key role in the 
pathogenesis of OSA, whereas other studies have suggested 
that increased parapharyngeal wall thickness is a major cause 
of OSA.11,12 Enlargement of soft tissue structures, particularly 
the LPW, is associated with an increased likelihood of OSA 
among patients presenting to sleep disorders centers.7 Sono-
graphic measurement of LPW thickness has been reported as 
a novel and reliable technique and has good correlations with 
measurement by magnetic resonance imaging (MRI) and the 
severity of OSA.13

Although the studies by Lee et al.1,2 dealt exclusively with 
Caucasians, craniofacial abnormality appears to play a particu-
larly important role in OSA in Asian populations. While Asian 
patients with OSA are generally less obese than the Caucasian 
counterparts, despite having similar prevalence rates of OSA,3-5 
craniofacial abnormalities such as a low hyoid bone and ret-
roposition of the maxilla or mandible are common predisposing 
factors for OSA in the Asian populations.14,15

Nevertheless, previous studies with lateral cephalometric ra-
diographs and other imaging techniques have revealed rather 
inconsistent and conflicting findings when comparing the cran-
iofacial structures between Caucasian and Asian subjects with 
OSA. A study of a mixed group of Asians (consisting of Chi-
nese, Japanese, and Korean) with OSA has shown that they had 
maxillo-mandibular protrusion, narrower cranial base angle, 
larger posterior airway space, and a more superiorly positioned 
hyoid bone as compared with Caucasians.16 In contrast, Liu et 
al.17 found no significant differences between Caucasians and 
Chinese, matched for age and BMI, with reference to the posi-
tion of hyoid bone or maxilla. They did note, however, a smaller 
midface with a smaller and more posteriorly positioned mandi-
ble in the Chinese group. A study of OSA patients in Hong Kong 
and in Vancouver has shown that a crowded posterior orophar-
ynx and a steep thyromental plane predicted OSA across two 
different ethnic groups and varying degrees of obesity.18 After 
removal of prior differences in BMI and neck circumference, 
Asians differed from Caucasians in Mallampati score (MS), 
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thyromental distance (TMD), and thyromental angle (TMA). In 
order of importance, Asians had higher MS, smaller TMD, and 
larger TMA than Caucasian subjects.18

Upper airway imaging is a useful research tool that has im-
proved our understanding of the biomechanics, pathophysi-
ology, and treatment of OSA. A number of different imaging 
modalities have been used to evaluate the upper airway and 
surrounding structures including acoustic reflection, fluorosco-
py, nasopharyngoscopy, cephalometry, computed tomography, 
MRI, and sonographic measurement of the LPW thickness.13,19 

The novel craniofacial photogrammetry technique described by 
Cistulli and colleagues1,2 has several advantages over some of 
these imaging methods, including being widely available, safe 
without radiation, inexpensive, portable, and quick image ac-
quisition.

In conclusion, the craniofacial photographic analysis de-
scribed by Lee et al.1,2 can detect phenotypic differences in OSA 
subjects versus sleep clinic controls, and provide detailed ana-
tomical data useful in the prediction of OSA. The novel photo-
graphic analysis technique may have great potential as a clinical 
and research tool in the field of OSA. Further studies are needed 
with this technique to examine if there are any differences in 
craniofacial anatomy between different ethnic groups, and be-
tween OSA subjects and controls preferably recruited from a 
non-clinical population, in addition to testing its role in OSA 
risk stratification and management algorithm.
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