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Identifying the Origin of Zygomaticus Major Muscle Using Soft and
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Abstract : The zygomaticus major muscle (ZMM) has a significant impact on both facial expression and the
aging process. To improve clinical applications such as rhytidectomy and botox treatment in the malar region, it
is necessary to obtain more specific anatomical data regarding the origin of the ZMM. Therefore, the aims of this
study were to identify the origin of the ZMM using soft and hard tissue landmarks in Koreans and to find a stable
landmark that can accurately predict the origin location of the ZMM. Twenty-seven hemifaces were used (22 males,
5 females, mean age 61.1 years). The distance from the tragus, lateral canthus, alare as the soft tissue landmarks, and
a connecting line between the tragus and soft tissue pogonion to the origin of the ZMM was measured. The distance
from the zygomaticotemporal suture, horizontal distance from the lateral orbital wall, vertical distance from the
F-H plane, and parallel distance from an oblique line extending from the mental protuberance to the most anterior-
inferior aspect of the temporal fossa to the origin of ZMM were measured. The mean distances from the tragus,
lateral canthus, and alare to the origin of the ZMM were 54.9£5.55, 34.6+4.56, and 59.6 +7.14 mm, respectively.
The mean distance from the connecting line was 34.3 +7.00 mm. The mean distance from the zygomaticotemporal
suture was 9.8 +2.15 mm. The origin of the ZMM was located at 20.0 =4.48 mm laterally from the lateral orbital
wall and 7.00+2.81 mm below the F-H plane. The mean distance from the oblique line was 14.3+4.76 mm. As a
result of statistical analysis, the degree of scattering of the measured values using the tragus, lateral orbital wall, and
F-H plane as landmarks was small. As a result of this study, to predict stably the origin of the ZMM for plastic and
reconstructive surgery, it was recommended to use three landmarks: the F-H plane as a horizontal reference line, the
tragus as the posterior, and the lateral orbital wall as the anterior.
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Fig. 1. Schematic diagram showing measurement items on the ori-
gin of the zygomaticus major muscle. The red dots are soft tissue
landmarks, and the solid red lines are the distance from each soft
tissue landmark to the origin of the zygomaticus major muscle.
The blue dots are hard tissue landmarks, and the blue double arrow
lines are the distance from each hard tissue landmark to the origin
of the zygomaticus major muscle. The purple double arrow line is
the width of the zygomaticus major muscle at its origin region. The
black dotted lines are the reference lines connecting each landmark.
AITF, anterior-inferior aspect of the temporal fossa; F-H plane,
Frankfort horizontal plane; OOM, orbicularis oculi muscle; ZMM,
zygomaticus major muscle.
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Table 1. Descriptive statistics of measurement items on the origin of the zygomaticus major muscle (unit: mm)

Mean+SD Median First quartile Third quartile
Width of ZMM (N =26) 9.8%2.15 10.0 8.5 11.2
Distance from tragus (N =27) 549+5.55 55.0 50.3 58.1
Distance from lateral canthus (N =27) 34.6x4.56 34.1 31.6 38.3
Distance from alare (N =27) 59.6x7.14 60.8 56.9 64.2
Distance from connecting line” (N=27) 343+7.00 340 30.1 397
Distance from zygomaticotemporal suture (N = 25) 9.8+2.15 94 6.0 11.1
Horizontal distance from lateral orbital wall (N =26) 20.0+4.48 19.6 16.1 233
Vertical distance from F-H plane (N = 25) 7.00+£2.81 6.3 5.5 8.7
Distance from oblique line” (N =25) 143+4.76 134 117 173

F-H plane, Frankfort horizontal plane; N, sample size; SD, Standard Deviation; ZMM, zygomaticus major muscle. The superscnpt ) indicates a connecting line
from the tragus to the soft tissue pogonion. An oblique line proposed by Mowlavi and Wilhelmi [8] that is superscript * indicates an extension line from the mental
protuberance to the most anterior-inferior aspect of the temporal fossa at the junction of the frontal process and temporal process of the zygomatic bone.
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Table 2. Gender comparison of measurement items on the origin of the zygomaticus major muscle (unit: mm)

Male Female
-value
Mean £SD Minimum  Maximum Mean £SD Minimum  Maximum b
N) MN)
Width of ZMM 102+2.16 5.7 15.7 82+1.20 6.6 9.5 041*
(N=21) (N=5)
Distance from tragus 560+5.17 48.5 66.2 50.1+4.95 442 57.2 040%
(N=22) (N=5)
Distance from lateral canthus 35.1+4.70 260 42.8 32.6+3.60 28.6 379 284
(N=22) (N=5)
Distance from alare 60.2+7.35 329 69.7 56.6+5.87 49.7 63.1 186
(N=22) (N=5)
Distance from connecting line 3471641 220 50.7 322+9.75 16.5 40.5 832
(N=22) (N=5)
Distance from zygomaticotemporal suture 8.8+2.98 40 14.7 9.6+3.54 59 143 668
(N=20) (N=5)
Horizontal distance from lateral orbital wall ~ 19.9+4.62 135 29.1 20.7+4.25 14.6 240 659
(N=21) (N=5)
Vertical distance from F-H plane 7.2+2.64 1.8 13.5 6.3+3.67 1.1 11.3 117
(N=20) N=5)
Distance from oblique line 14.8+4.90 6.3 27.0 12.1+3.85 7.6 172 272
(N=20) (N=5)
*p-values represent the difference between gender at each measurement item using Mann-Whitney test (p <.05).
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Elvan
etal.[15]
52.8+3.66
63.9+4.48

Zabojova
etal.[4]
45.8+0.49

Ryu
et al.[9]
(Asian)
61.0
(range; 60~65)

Alghoul
etal.[14]
51.6+7.69
11.1£2.52

Spiegel and
M: 147
F: 126

DeRosa[11]”
(Caucasian)

Wilhelmi [8]
4422

Mowlavi and
, measured the vertical distance from F-H plane to the origin of the zygomaticus major muscle at 1.0 cm lateral to the

2)

Mendelson [3]
approximate
55.0

9]

Freilinger
etal.[1]
M: 25.3%+3.06
M: +3.3+0.22
F: +3.7£0.26

F:23.0+3.22
", measured the origin of the zygomaticus major muscle at the crossing point of a vertical line through the lateral corner of the eye and a horizontal line connecting

Our study
(Korean)
549555
34.6+4.56
200+4.48
7.00+£2.81
143+4.76

+SD. M, male; F, female.

Table 3. Review of the distance from each landmark to the origin of the zygomaticus major muscle

the lowest points of the bony orbits. Spiegel and DeRosa [11], indicated by the superscript

Freilinger et al. [1], indicated by the superscript
lateral canthus.

Distance from tragus

Distance from lateral canthus
Horizontal distance from

lateral orbital wall

Vertical distance from F-H plane
Distance from oblique line

The data (in mm) are mean
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