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Abstract

Objective: Orthognathic surgery is a viable and reproducible treatment for facial
deformities. Despite the precision of the skeletal planning of surgical procedures,
there is little information about the relations between hard and soft tissues in
three-dimensional (3D) analysis, resulting in unpredictable soft tissue outcomes.
Three-dimensional photography is a viable tool for soft tissue analysis because it is
easy to use, has wide availability, low cost, and is harmless. This review aims to
establish parameters for acquiring consistent and reproducible 3D facial images.
Methods: A scoping review was conducted across PubMed, SCOPUS, Scientific
Electronic Library Online (SciELO), and Web of Science databases, adhering to
"Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews" guidelines. Articles presenting 3D facial photographs in the
diagnostic phase were considered. Results: A total of 79 articles were identified, of
which 29 were selected for analysis. Conclusion: The predominant use of automated
systems like 3dMD and VECTRA M3 was noted. User positioning has highest
agreement among authors. Noteworthy aspects include the importance of proper
lighting, facial expression, and dental positioning, with observed discrepancies and
inconsistencies among authors. Finally, the authors proposed a 3D image
acquisition protocol based on this research findings. © 2024 Lippincott Williams and

Wilkins. All rights reserved.

Authors

Munoz G.; Brito L.; Olate S.

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Pdgina 1



Author full names

Mufioz, Gonzalo (56379776600); Brito, Leonardo (57193161805); Olate, Sergio

(22986312800)

Author(s) ID

56379776600; 57193161805; 22986312800

Year

2024

Source title

Journal of Craniofacial Surgery

Volume
35.0
Issue
4
Page start
e376

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Pagina 2



Page end

e380

Page count

4.0

DOI

10.1097/5CS.0000000000010120

Link

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85195227116&doi=10.1097
%2fSCS.0000000000010120&partnerID=40&md5=d8034a615ff01239313f650b5a3
771c3

Affiliations

Doctoral Program in Morphological Sciences, School of Medicine, Universidad de la
Frontera, Araucania, Chile; CEMyQ, Center of Excellence in Morphological and
Surgical Studies, School of Medicine, Universidad de la Frontera, Araucania, Chile;
Undergraduate Dentistry, School of Dentistry, Universidad de la Frontera, Araucania,
Chile; Research Group (GIPO), Faculty of Health Sciences (FACSA), Universidad
Auténoma de Chile, Araucania, Chile; Division of Oral, Facial and Maxillofacial

Surgery, School of Dentistry, Universidad de la Frontera, Araucania, Chile

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Pagina 3



Authors with affiliations

Mufioz G., Doctoral Program in Morphological Sciences, School of Medicine,
Universidad de la Frontera, Araucania, Chile, CEMyQ, Center of Excellence in
Morphological and Surgical Studies, School of Medicine, Universidad de la Frontera,
Araucania, Chile; Brito L., Doctoral Program in Morphological Sciences, School of
Medicine, Universidad de la Frontera, Araucania, Chile, Undergraduate Dentistry,
School of Dentistry, Universidad de la Frontera, Araucania, Chile, Research Group
(GIPO), Faculty of Health Sciences (FACSA), Universidad Auténoma de Chile,
Araucania, Chile; Olate S., CEMyQ, Center of Excellence in Morphological and
Surgical Studies, School of Medicine, Universidad de la Frontera, Araucania, Chile,
Division of Oral, Facial and Maxillofacial Surgery, School of Dentistry, Universidad de

la Frontera, Araucania, Chile

Author Keywords

3D photography; 3dMD; photogrammetry

Index Keywords

Face; Humans; Imaging, Three-Dimensional; Orthognathic Surgical Procedures;
Photography; Reproducibility of Results; diagnostic imaging; face; human;
orthognathic surgery; photography; procedures; reproducibility; three-dimensional

imaging

References

Bianchi A., Crimi S., Cipriani R., Comprehensive treatment of facial deformity due to

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Péagina 4



radiotherapy in rhabdomyosarcoma patients: Distraction osteogenesis and free flaps
surgical technique, | Craniofac Surg, 30, pp. 1275-1279, (2019); Chen C.M., Chen
M.Y.C., Cheng J.H., Facial profile and frontal changes after bimaxillary surgery in
patients with mandibular prognathism, ] Formos Med Assoc, 117, pp. 632-639,
(2018); Elnagar M.H., Aronovich S., Kusnoto B., Digital workflow for combined
orthodontics and orthognathic surgery, Oral Maxillofac Surg Clin N Am, 32, pp. 1-14,
(2020); Yamaguchi Y., Yamauchi K., Suzuki H., The accuracy of maxillary position
using a computer-aided design/computer-aided manufacturing intermediate splint
derived via surgical simulation in bimaxillary orthognathic surgery, J Craniofac Surg,
31, pp. 976-979, (2020); San Miguel Moragas J., Oth O., Buttner M., A systematic
review on soft-to-hard tissue ratios in orthognathic surgery part Il: Chin procedures,
J Cranio-Maxillofac Surg, 43, pp. 1530-1540, (2015); San Miguel Moragas J., Van
Cauteren W., Mommaerts M.Y., A systematic review on soft-to-hard tissue ratios in
orthognathic surgery part I: Maxillary repositioning osteotomy, ] Craniomaxillofac
Surg, 42, pp. 1341-1351, (2014); Olate S., Zaror C., Blythe J.N., A systematic review
of soft-to-hard tissue ratios in orthognathic surgery. Part Ill: Double jaw surgery
procedures, | Craniomaxillofac Surg, 44, pp. 1599-1606, (2016); Kaklamanos E.G.,
Kolokitha O.E., Relation between soft tissue and skeletal changes after mandibular
setback surgery: A systematic review and meta-analysis, ] Craniomaxillofac Surg,
44, pp. 427-435, (2016); Olate S., Zaror C., Mommaerts M.Y., A systematic review of
soft-to-hard tissue ratios in orthognathic surgery. Part IV: 3D analysis - Is there
evidence?, J Craniomaxillofac Surg, 45, pp. 1278-1286, (2017); Chu G., Zhao .M.,
Han M.Q., Three-dimensional prediction of nose morphology in Chinese young
adults: A pilot study combining cone-beam computed tomography and 3dMD
photogrammetry system, Int J Legal Med, 134, pp. 1803-1816, (2020); Tricco A.C.,
Lillie E., Zarin W., PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist
and Explanation, Ann Intern Med, 169, pp. 467-473, (2018); Andrews J., Alwafi A.,

Bichu Y.M., Validation of three-dimensional facial imaging captured with

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Péagina 5



smartphone-based photogrammetry application in comparison to
stereophotogrammetry system, Heliyon, 9, (2023); Parra M., Pardo R., Haidar Z.S.,
Three-dimensional analysis of nasolabial soft tissues while smiling using
stereophotogrammetry (3dMDTM), Int ] Morphol, 37, pp. 232-236, (2019); Liu Y., Kau
C.H., Talbert L., Three-dimensional analysis of facial morphology, J Craniofac Surg,
25, pp. 1890-1894, (2014); Zhou Q., Gao J., Guo D., Three-dimensional quantitative
study of soft tissue changes in nasolabial folds after orthodontic treatment in female
adults, BMC Oral Health, 23, (2023); Wu Z., Gao X., Long H., Quantitative analysis of
facial symmetry by using three-dimensional technology, BMC Oral Health, 22,
(2022); Terzic A., Schouman T., Scolozzi P., Accuracy of morphological simulation for
orthognatic surgery. Assessment of a 3D image fusion software (Précision des
prédictions morphologiques en chirurgie orthognathique. Evaluation d'un procédé
de fusion d'images 3D), Rev Stomatol Chir Maxillo-Faciale Chir Orale, 114, pp.
276-282, (2013); Matthews H.S., Burge J.A., Verhelst P.J.R., Pitfalls and promise of
3-dimensional image comparison for craniofacial surgical assessment, Plast
Reconstr Surg Glob Open, 8, (2020); McCormick R., Meechan J., Adams |., Is the
degree of facial swelling after dental extraction sufficient to justify the current
delays to radiotherapy mask production? A pilot evaluation of postextraction
swelling using 3D photography, Clin Exp Dent Res, 8, pp. 583-588, (2022);
Buyukcavus M.H., Findik Y., Baykul T., Evaluation of changes in nasal projection
after surgically assisted rapid maxillary expansion with 3dMD face system, ]
Craniofac Surg, (2020); Kale B., Buyukcavus M.H., Comparison of three-dimensional
soft-tissue evaluations between skeletal and pseudo-class Ill malocclusions, Sci Rep,
10, (2020); Guler 0., Malkoc S., Comparison of facial soft tissue changes after
treatment with 3 different functional appliances, Am ] Orthod Dentofacial Orthop,
158, pp. 518-526, (2020); Baksi S., Freezer S., Matsumoto T., Accuracy of an
automated method of 3D soft tissue landmark detection, Eur | Orthod, 43, pp.

622-630, (2021); Zhao J., Xu Y., Wang J., 3-Dimensional Analysis of hard- and

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Péagina 6



soft-tissue symmetry in a Chinese population, BMC Oral Health, 23, (2023); Rawlani
R., Qureshi H., Rawlani V., Volumetric changes of the mid and lower face with
animation and the standardization of three-dimensional facial imaging, Plast
Reconstr Surg, 143, pp. 76-85, (2019); Van Veen M.M., Ten Berge J.H.A., Werker
P.M.N., Three-dimensional stereophotogrammetry assessment of facial asymmetry
in facial palsy, ] Craniofac Surg, 31, pp. 893-897, (2020); Pucciarelli V., Baserga C.,
Codari M., Three-dimensional stereophotogrammetric evaluation of the efficacy of
autologous fat grafting in the treatment of Parry-Romberg syndrome, ] Craniofac
Surg, 29, pp. 2124-2127, (2018); Silva A., Magri L.V., Osborne P.R,,
Three-dimensional nasal alterations in le Fort i advancement: Linear measurements,
angles, nasal indices, and volume differences, ] Craniofac Surg, 30, pp. 1125-1130,
(2019); Da Pozzo F., Gibelli D., Beltramini G.A., The effect of orthognathic surgery on
soft-tissue facial asymmetry: A longitudinal three-dimensional analysis, ] Craniofac
Surg, 31, pp. 1578-1582, (2020); Andrade L.M., Rodrigues Da Silva A.M.B., Magri
L.V., Repeatability study of angular and linear measurements on facial morphology
analysis by means of stereophotogrammetry, J Craniofac Surg, 28, pp. 1107-1111,
(2017); Bernini J.M., Kellenberger C.J., Eichenberger M., Quantitative analysis of
facial asymmetry based on three-dimensional photography: A valuable indicator for
asymmetrical temporomandibular joint affection in juvenile idiopathic arthritis
patients?, Pediatr Rheumatol, 18, (2020); Ramesh S., Johnson P., Sarcu D., Gravity in
midfacial aging: A 3-dimensional study, Aesthet Surg J, 41, pp. 143-151, (2021);
Cassi D., Battistoni G., Magnifico M., Three-dimensional evaluation of facial
asymmetry in patients with hemifacial microsomia using stereophotogrammetry, |
Cranio-Maxillofac Surg, 47, pp. 179-184, (2019); Fang R., Zhang H., Liu Y.,
Quantitative evaluation of rejuvenation treatment of nasolabial fold wrinkles by
regression model and 3D photography, ] Cosmet Dermatol, 20, pp. 338-345, (2021);
Godt A., Bechtold T.E., Schaupp E., Correlation between occlusal abnormalities and

parameters investigated by three-dimensional facial photography, Angle Orthod, 83,

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Péagina 7



pp. 782-789, (2013); Cascos R., Ortiz Del Amo L., Alvarez-Guzman F., Accuracy
between 2D photography and dual-structured light 3D facial scanner for facial
anthropometry: A clinical study, J Clin Med, 12, (2023); Mena-Chalco J.P., Macedo I.,
Velho L., 3D face computational photography using PCA spaces, Vis Comput, 25, pp.
899-909, (2009); Deli R., Gioia E.D., Galantucci L.M., Accurate facial morphologic
measurements using a 3-camera photogrammetric method, J Craniofac Surg, 22, pp.
54-59, (2011); Meneghini F., Clinical facial photography in a small office: Lighting
equipment and technique, Aesthetic Plast Surg, 25, pp. 299-306, (2001); Dolen U.C,,
Cinar S., Perfect lighting for facial photography in aesthetic surgery: Ring light,
Aesthetic Plast Surg, 40, pp. 319-326, (2016); Zhong Y., Zhu Y., Jiang T., A novel
study on alar mobility of HAN female by 3dMD dynamic surface imaging system,
Aesthetic Plast Surg, 46, pp. 364-372, (2022); Riml S., Piontke A., Larcher L.,
Quantification of faults resulting from disregard of standardised facial photography,
J Plast Reconstr Aesthet Surg, 64, pp. 898-901, (2011); Peng L., Cooke M.S,,
Fifteen-year reproducibility of natural head posture: A longitudinal study, Am ]
Orthod Dentofacial Orthop, 116, pp. 82-85, (1999); Jakobsone G., Vuollo V.,
Pirttiniemi P., Reproducibility of natural head position assessed with
stereophotogrammetry, Orthod Craniofac Res, 23, pp. 66-71, (2020); Hsung T.C,,
Yeung W.K., Choi W.S., Recording natural head position using cone beam
computerized tomography, Sensors, 21, (2021); Xia J.J., McGrory J.K., Gateno J., A
new method to orient 3-dimensional computed tomography models to the natural
head position: A clinical feasibility study, ] Oral Maxillofac Surg, 69, pp. 584-591,
(2011); Li L.M., Li F.L., Yang H.X., Dynamic esthetic analysis of the anterior teeth in
normal occlusion in individuals aged 18-49 years, Zhonghua Kou Qiang Yi Xue Za
Zhi, 56, pp. 468-473, (2021); Baysal A., Sahan A.O., Ozturk M.A., Reproducibility and
reliability of three-dimensional soft tissue landmark identification wusing
three-dimensional stereophotogrammetry, Angle Orthod, 86, pp. 1004-1009, (2016);

Dindaroglu F., Kutlu P., Duran G.S., Accuracy and reliability of 3D

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Péagina 8



stereophotogrammetry: A comparison to direct anthropometry and 2D

photogrammetry, Angle Orthod, 86, pp. 487-494, (2016)

Correspondence Address

G. Mufioz; Universidad de la Frontera, San Ernesto, Araucania, 990, Departamento

310, Temuco, 4780000, Chile; email: gonzalo.munoz@ufrontera.cl

Publisher

Lippincott Williams and Wilkins
ISSN
10492275
CODEN

JSURE

PubMed ID
38722365.0

Language of Original Document

English

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Pagina 9



J. Craniofac. Surg.

Review

Final

Scopus

2-s2.0-85195227116

Abbreviated Source Title

Document Type

Publication Stage

Source

EID

Photographic Parameters in Three-Dimensional Facial Image Acquisition. A Scoping Review

Pagina 10



