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Abstract 
Objective: This study aimed to establish precise topographic relationships between the facial artery (FA) and Ricketts' esthetic 
plane (EP) to enhance safety in minimally invasive facial procedures. 
Study Design: A descriptive observational study was conducted. 
Setting: For seven days in November 2024, the investigation was carried out in the cadaver labs of the Latin American Center 
for Research and Training in Minimally Invasive Surgery in Bogota, Colombia. 
Methods: We dissected thirty freshes cadaveric hemifaces (52.4% male, 47.6% female) at CLEMI, Bogotá. After we injected 
red latex, we identified four key FA superficialization points through superficial dissection. We established a parallel plane to 
Ricketts' EP as a reference and took measurements using a calibrated Vernier caliper. We analyzed distances between FA 
points and the reference plane using R software. 
Results: We successfully identified all four FA superficialization points in 93.3% of specimens (n=28). We measured mean 
distances from EP at the lateral nasal ala (3.73±0.10 cm), medial genian zone (4.64±0.18 cm), lateral labial commissure 
(3.66±0.08 cm), and superior nasomental groove (6.20±0.25 cm). The measurements showed an overall mean distance of 5.1 
cm, with points progressing at consistent intervals (10 mm, 9 mm, and 6 mm). 
Conclusion: This study provides precise measurements defining the relationship between FA superficialization points and 
Ricketts' EP, establishing a novel clinical reference system for safer, minimally invasive facial procedures. The consistent 
progression pattern of FA points relative to EP offers a reliable topographic guide for clinical practice. 
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Introduction 

The facial artery (FA) represents the third branch of 
the external carotid artery on its anterior aspect, 
positioned 5 mm above the origin of the lingual artery 
[1,2]. The FA emits branches throughout its course to 
irrigate structures in cervical and facial regions [3]. 
Considering its extensive and variable distribution, 
the FA constitutes a crucial anatomical element when 
planning minimally invasive facial procedures [4]. Its 
trajectory comprises two distinct portions: the deep or 
cervical portion, where the hypoglossal nerve, the 
digastric and stylohyoid muscles, and the 
submandibular gland cover it. Along this path, we 
identify several collateral branches: the inferior 
palatine artery (ascending), the internal pterygoid 
artery, the submandibular artery, and the submental 
artery. The submental artery terminates in the mental 
region by forming an anastomosis with the mental 
artery, a terminal branch of the inferior dental artery 
[2,5]. 

The superficial or facial portion [2,6] relates to the 
following muscles: platysma, depressor anguli oris, 
both zygomaticus muscles, common elevator of the 
upper lip and nasal wing. It rests upon the buccinator, 
caninus, and transverse nasal muscles. From its 
emergence at the mandibular border, the FA follows 
an oblique, medial, irregular, and tortuous ascent, 
emitting important collateral branches. A few 
millimeters above the mandibular border, it emits the 
inferior masseteric artery, ascending along the 
external face of the masseter muscle, distributing 
branches to the inferior part of the buccinator muscle. 
Continuing its ascent, it emits the inferior labial 
artery, which penetrates the thickness of the lower lip, 
providing circulation to muscles and glands of the 
region, anastomosing at the midline with its 
counterpart from the opposite side. The superior 
labial artery and its various anatomical patterns at its 
origin [7] emit numerous branches to the muscles and 
glands of the upper lip and, like the inferior labial 
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artery, anastomose at the midline with their opposite 
counterparts. Between these arises the subseptal 
artery, which irrigates the nasal subseptum and nasal 
lobe [7]. A few millimeters from the nasal ala emerges 
the Nasal Alar artery, which irrigates the nasal ala, 
nasal lobe, and dorsum, maintaining anastomoses 
with its counterpart from the opposite side, with the 
subseptal and infraorbital arteries, the latter being a 
branch of the Ophthalmic Artery [2,7]. The 

termination of the FA in its ascending course presents 
different anatomical patterns. Lee JG et al. [8] 
describe three types: type 1 nasolabial pattern 
(51.8%), type 2 nasolabial pattern with infraorbital 
trunk (29.6%), and type 3 frontal or angular pattern 
(18.6%). In all three distribution types, the FA 
maintains anastomoses with branches of the 
ophthalmic artery and tributaries of the internal 
maxillary artery [2] (Figure 1). 

 

 
Figure 1: Anatomical patterns of AF in its ascending course: type 1 nasolabial pattern (51.8%), type 2 nasolabial pattern 

with infraorbital trunk (29.6%), and type 3 frontal or angular pattern (18.6%). Ag, angular artery; IA, inferior alar artery; IL, 
inferior labial artery; LN, lateral nasal artery; FA, facial artery; and SL, superior labial artery. (Text with permission: 

Constanza AK, Marta AM, Ignacio NC, et al. (2022). Facial artery, an essential anatomy in different specialties: a review. J 
Otolaryngol ENT Res. 14(1):14-20. DOI: 10.15406/joentr.2022.14.00498) 

 
The distribution of the FA, its anatomical variations, 
and multiple anastomoses in its superficial ascent 
until becoming the angular artery must be clearly and 
precisely understood by professionals performing 
minimally invasive procedures at this level [4,7-9]. 
It is essential to highlight the studies conducted by R. 
Ricketts [10], who, through cephalometric analysis, 
defined changes (in both men and women) in the soft 
tissues of the nose and lips related to skeletal growth 
and dental position [11]. Cephalometric results are 
associated with age, sex, race, ethnicity, and other 
physiological or physical characteristics of the study 
subject, allowing the determination of growth 
patterns and structural position [12]. Practitioners use 
varied cephalometric measurement techniques. We 
utilized four parameters in this study: the nasal tip, 
upper lip contour, lower lip, and soft chin tissue. 
With these, we established a plane called the "E Plane" 
(EP), which serves as a value parameter to determine 
the harmonic profile. The referential structures 
should lie behind the established line with an 
anteroposterior limit. Though EP demonstrates 
position, we have used it to reference the facial artery's 
inclination toward the nasal ala. 
 

Materials and Methods 

We conducted a descriptive observational study using 
30 hemifaces (52.4% male, 47.6% female) of fresh 
Colombian cadavers at the Latin American Center for 
Research and Training in Minimally Invasive Surgery 
(CLEMI) in Bogotá, Colombia, in November 2024. 
We strictly complied with all ethical guidelines 
required by the Institute before obtaining 
authorization for the development of the study, 
therefore approval from an ethics committee or an 
institutional review board was not required. We 
injected red-colored latex (EPODEX) into all 
anatomical components. The preparation technique 
involved a superficial plane dissection of each 
hemiface to identify the points where the facial artery 
AF became more superficial, evidenced by the 
coloration of the structure, establishing these as 
reference points for the exposure of the artery. The 
dissection remained in the plane of the deep dermis, 
just below the superficial fat, with photographic 
documentation of each point. We always used digital 
photography to verify the inner canthal line and 
maintain exact parallelism with the EP. We corrected 
any misalignment in this relationship before taking 
the measurement. The line of the inner corner of the 
eye was traced and drawn after confirming its exact 
parallelism with EP. Thus, the specific objective was 
to draw a parallel plane (PP) to the EP (calculable in 

https://bioresscientia.com/


International Journal of Biomedical and Clinical Research                    ISSN:2997-6103                    BioRes Scientia Publishers 

© 2025 Gladys Velazco, et al.                                                                                                                                                                 3 

cadavers since the cephalometric points remain 
constant), which was coincident with the trajectory of 
the AF, and for this, we used as an anthropometric 
reference a line from the inner corner of the eye to 
the mandibular edge, as we had previously proposed. 
Our team recorded the AF's superficial dissection 
point measurements along the PP. We employed a 
dual-caliper technique, using two calibrated JESWO 
Vernier calipers. We anchored the first caliper to the 
EP and used the second to measure distances, tracking 

the AF's superficial points with the PP as our guide. 
Dissection of the AF from the mandibular border to 
the nasal ala defined four points of surface elevation: 
1) lateral to the nasal ala, 2) medial extension of the 
genital area, 3) lateral to the labial commissure, and 
4) superior extension of the nasomental groove. For 
statistical analysis, we considered only dissections that 
allowed definitive access to all four points, and we 
took measurements anthropometrically on the 
anatomical specimen (Figures 2,3). 

 

 
Figure 2: Contrast photography of the performed dissection, showing the defined FA points 1. Lateral to nasal ala, 2. 

Medial extension of the genian zone, 3. Lateral to labial commissure, 4. Superior extension of nasomental groove, with the 
tangential tracing of arterial elevation. 

 

 
Figure 3: Image illustrating the position used for respective measurements. 1) We placed the Vernier caliper exactly on 
Ricketts's aesthetic plane. 2) The line parallels the RP with the inner canthus as an anthropometric reference. Specific 

superficialization points: lateral to nasal ala (a), medial extension of genian zone (b), lateral to labial commissure (c), superior 
extension of nasomental groove (d). 

 
Statistical Analysis 

We analyzed data using R software (version 4.1.0, R 
Foundation for Statistical Computing, Vienna, 
Austria). We included measurements from all 28 
specimens and utilized packages including ggplot2, 
dplyr, and tidyr for data visualization and analysis. We 
calculated descriptive statistics for each anatomical 
reference point, including means, standard 
deviations, and ranges. We examined distribution 
patterns through boxplots and density plots to assess 
measurement variability and identify potential 

outliers. We standardized all measurements in 
centimeters and excluded cases with missing values 
from specific analyses. We focused the study on the 
four key anatomical reference points, 
comprehensively assessing FA superficial elevation 
points. We present results as mean ± standard 
deviation, with ranges indicating minimum and 
maximum values for each measurement point. 
 

Results 
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Of the 30 dissected hemifaces, in 28 (93.3%), we 
achieved superficial visualization of the FA at all four 
reference points. This enabled the calculation of the 
linear distance between these points and the EP, 
following the PP line for linear measurement. 
Measurements were obtained at all four established 
points from the 28 hemifaces, totaling 112 
measurements, and an average was figured for each 
point. We highlight the significant coincidence of the 
PP with the ascending course of the FA in parallel 

projection with the EP. This allowed for exact and 
linear measurements based on a line drawn from the 
PP that intersected the FA's superficialization point 
and was perpendicular to both planes. A line 
connecting the measurement results at the four 
defined points revealed a periodic tangent to the 
mandibular plane, which showed a slight deviation 
from the parallel PP and EP. The obtained distances 
allowed us to calculate X ̄ = 5.11 cm (Table 1). 

 
Table 1: Illustrates the distances between four anatomical reference points and the reference plane in 28 specimens. 

Anatomical Reference Point N Mean ± SD (cm) Range (cm) 
1.a Lateral to nasal ala 28 3.73 ± 0.10 3.50 - 3.80 
2.b Medial genian zone 28 4.64 ± 0.18 4.00 - 4.80 

3.c Lateral to labial commissure 28 3.66 ± 0.08 3.50 - 3.70 
4.d Superior nasomental groove 28 6.20 ± 0.25 5.00 - 6.30 

Mean Value (X̄)  5.1  
 
The lateral nasal ala (1.a) and lateral labial 
commissure (3.c) showed similar mean distances (3.73 
± 0.10 cm and 3.66 ± 0.08 cm, respectively), while the 
medial genian zone (2.b) presented an intermediate 
value (4.64 ± 0.18 cm). The superior nasomental 
groove (4.d) demonstrated the most significant 
distance (6.20 ± 0.25 cm) and widest range (5.00 - 6.30 
cm). All measurements showed consistent patterns 
with relatively small standard deviations. The overall 
mean value (X̄) of 5.1 cm represents the average 
measurement across all reference points, providing a 
central reference value for the facial artery's course. 
All measurements showed consistent patterns with 

relatively small standard deviations. Our 
measurements revealed increasing variations toward 
the superior mentonian line of the nasomentonian 
groove when we analyzed distances between the 
previously defined FA points and the EP. We found 
varying distances between points: 10 mm separated 
points 1 and 2, 9 mm separated points 2 and 3-, and 
6-mm separated points 3 and 4, yielding a mean of 5.1 
cm and suggesting an equitable linear distribution 
(Figure 4). These findings allow clinicians to predict 
FA superficial points in relation to the EP from a 
topographic perspective. 

 

 
Figure 4: The density distribution reveals distinct clustering patterns for each anatomical point, with the superior extension 
of the nasomental groove (4.d) showing the most significant distance from the reference plane at approximately 6.0-6.3 cm. 
The lateral to nasal ala (1.a) and lateral to labial commissure (3.c) points demonstrate similar distributions around 3.5-3.8 

cm, while the medial extension of the genian zone (2.b) shows a broader distribution centered around 4.5-4.8 cm. 
 

 

Discussion 
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Scientists recognize the FA and its facial and cervical 
distribution for its variability and multiple 
anastomoses [2,9,13,14]. Practitioners must consider 
anatomical landmarks and evaluate procedures 
topographically to reduce vascular damage risk, while 
accounting for the AF's possible course [15]. Recent 
publications demonstrate an increasing trend in 
vascular complications following hyaluronic acid and 
other filler injections [15]. Even with knowledge of 
the risk zones for vascular obstruction complications, 
minimally invasive facial procedures continue to be 
analyzed to increase safety [16,17]. The dissection 
study presented here demonstrates that the FA at the 
mentonian and nasogenian zones in its four defined 
points and EP show good correlation, with minimal 
variations compared to published measurements 
using other anatomical landmarks [2, 8, 9, 16,18 -20]. 
We recognize potential differences between planes 
measured in cadavers and patients due to structural 
changes that soft tissues undergo during maintenance 
and refrigeration techniques. Our measurements may 

contain some degree of inaccuracy, commonly 
occurring in techniques using a variable reference like 
EP (although each person's EP is unique, the Vernie's 
placement in this plane allowed for a sufficient 
measurement). However, even considering these 
weaknesses of the study, we maintain that these 
findings may provide a useful anatomical reference 
for localizing AF when performing different 
procedures at this level. We suggest maintaining 
permanent knowledge of FA distribution and, ideally, 
anatomical training of its course, thus allowing 
confident management of all territories potentially 
receiving minimally invasive procedures, as it is 
known that vascular complications can have 
devastating consequences [13,15,18]. The results of 
measurements between the four superficialization 
points of the FA and Ricketts' aesthetic plane may 
contribute to maximizing safety and minimizing risks 
for different procedures performed at the facial level 
(Figure 5). 

 

 
Figure 5: Clinicians should consider the projection of the four FA points about the PP and EP as a topographic clinical 

reference before performing procedures at this level. (PP, yellow dashed lines, represents the parallel plane from the internal 
orbital edge to the mandibular rim; EP, white dashed lines, shows Ricketts’s aesthetic plane; red points 1 to 4 indicate the 

clinical location of the FA.). 
 
Conclusion 

Our study established precise measurements between 
four points of the FA and Ricketts' EP; practitioners 
should consider this anatomical-topographic 
relationship as a guiding element before performing 
minimally invasive procedures. 
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