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v

Re�ecting to the past, I realized I met Federico Hernández-Alfaro for the �rst 

time at the 20th National Congress of the Spanish Association of Oral and 

Maxillofacial Surgery (OMFS) in Bilbao, Spain, in 2009. It was Domingo 

Martin, orthodontist from San Sebastian, who presented me at that time to 

Federico and his “bro” Mirco Raffaini. Both of them should be considered the 

pioneers of “orthofacial surgery” worldwide.

Since then, I had the pleasure to meet Federico at many scienti�c meetings 

and nice social events overall in the world and we became close friends. I am 

personally very proud that he proposed me to not only become an associate 

professor of his OMFS Department, Universitat Internacional de Catalunya, 

Spain, but also co-direct the �rst Spanish European PhD thesis by his resident 

and my fellow Raquel Guijarro Martínez on “Cone-Beam Computerized 

Tomography (CBCT) Evaluation of the Upper Airway in the Context of 

Orthognathic Surgery”, May 2014.

Orthognathic surgery has been well developed in the past in the 1980s and 

1990s to treat different types of maxillofacial deformities both functionally 

and aesthetically. In the new millennium, treatment strategies however went 

far beyond occlusal correction. The advent of CBCT, 3D virtual planning, 

minimally invasive (MI) surgical techniques, and simultaneous ancillary sur-

gical techniques to enhance the aesthetics of the overlying soft tissue mask 

has de�nitely changed “orthognathic surgery” into “orthofacial surgery”.

With “Orthofacial Surgery” by the editors Federico Hernández-Alfaro and 

Adaia Valls-Ontañón, the reader has a marvellous manuscript towards aes-

thetic and functional surgery of the facial skeleton and the overlying soft tis-

sue mask in their hands. It provides a comprehensive, evidence-based 

overview of the latest advancements in orthognathic and orthofacial surgery, 

supported by state-of-the-art publications. It describes in a highly detailed 

way all aspects of “orthofacial surgery” in 15 consecutive chapters: Facial 

Diagnosis (Chap. 1); The Long Face (Chap. 2); The Short Face (Chap. 3); 

Transverse Problems (Chap. 4); Facial Asymmetry (Chap. 5); Surgical 

Orthodontics (Chap. 6); Clear Aligner Therapy in Orthognathic Surgery 

(Chap. 7); Three-Dimensional Planning in Orthofacial Surgery (Chap. 8); 

Minimally Invasive Surgery of the Maxilla (Chap. 9); Minimally Invasive 

Surgery of the Mandible (Chap. 10); Surgery of the Chin (Chap. 11); 

Simultaneous Bimaxillary Surgery and Rhinoplasty and Evolving Concepts 

in Orthofacial Surgery (Chap. 12); Ancillary Procedures in Orthofacial 
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Surgery (Chap. 13); Peroperative Surgical Management and Recommendations 

(Chap. 14); and �nally, Airway and Skeletal Surgery (Chap. 15).

Both authors need to be congratulated on their standardized and system-

atized approach to “orthofacial surgery”, which is truly unique.

Professor Federico Hernández-Alfaro is a distinguished and world-

renowned authority in the �eld of OMFS. His profound scienti�c insights and 

innovative surgical treatment strategies have �rmly established him as a pio-

neer in “orthofacial surgery”. His extensive body of evidence-based research, 

groundbreaking peer-reviewed publications, and many national and interna-

tional lectures serves as essential references for both established specialists 

and young “NextGen” surgeons who will further shape the future of 

OMFS. Our shared passion for innovation, precision, and interdisciplinary 

collaboration has pushed a relationship of mutual respect, marked by con-

tinuous academic and clinical exchange. Moreover, and last but not least, 

Federico Hernández-Alfaro is an inspiring mentor to the profession of both 

surgeons (including myself) and orthodontists. This book marks an absolute 

and important new milestone and is an absolute “must-read”!

I hereby extend my deepest appreciation to Professor Hernández-Alfaro 

for his tireless contributions to the OMFS and orthodontic �eld and I am 

more than con�dent that this book will set a new benchmark in the literature 

on orthognathic and orthofacial surgery. I wish the reader an enriching and 

inspiring journey through the pages of this outstanding and brilliant work.

Division of Maxillofacial Surgery  

and Facial Plastic Surgery,  

Department of Surgery

AZ Sint-Jan Brugge AV�

Gwen R. J. Swennen

Bruges, Belgium

February 2025
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A decade ago, 90% of my surgical patients with dentofacial deformities were 

referred by orthodontists for a combined ortho-surgical approach to manage 

malocclusions. Today, 70% of our patients initially visit our of�ce with con-

cerns primarily about facial aesthetics and airway issues.

The term “orthognathic surgery”, referring to skeletal surgery aimed at 

correcting malocclusions, is now obsolete. In its place, a new concept has 

emerged, signalling a paradigm shift in the contemporary management of 

facial deformities.

“Orthofacial surgery” is de�ned as aesthetic and functional surgery of the 

facial skeleton and its overlying soft tissues. This approach extends beyond 

traditional “orthognathic surgery” and “facial aesthetic surgery”. Previously, 

orthognathic surgery focused primarily on correcting altered occlusions 

through 3D repositioning of the maxilla and mandible. Conversely, facial aes-

thetic surgery primarily deals with the management of facial soft tissues and 

often focuses on facial rejuvenation.

Modern orthodontics can often successfully correct malocclusions and 

achieve a proper bite; however, facial aesthetics and airway concerns have 

become major factors for many patients.

Orthofacial surgery aims to normalize the facial skeleton and the overly-

ing soft tissues. It requires surgeons to be comprehensively trained in order to 

adopt a holistic approach to facial issues.

There are three primary reasons why patients might seek orthofacial sur-

gery. Firstly, aesthetic concerns often involve the facial structure—including 

the maxilla, mandible, chin, nose, and/or malar areas—and the soft tissue 

mask. Secondly, patients often present with altered dental occlusions caused 

by abnormal sizes or positions of the maxilla or mandible; aesthetic concerns 

are almost always concurrent. Thirdly, an increasing number of patients suf-

fer from obstructive sleep apnea syndrome (OSAS), which is often poorly 

managed with continuous airway pressure devices. Maxillo-mandibular 

advancement has proven to be the only curative method for patients with 

moderate and severe OSAS.

The management of dentofacial deformities has undergone signi�cant 

changes recently. Clinical aesthetic diagnosis has replaced traditional cepha-

lometric approaches in facial surgical planning: it is no longer just about mea-

surements but about proportions and the subjective perception of beauty. 

Additionally, 3D planning enables the precise execution of the surgical plan 

in the operating room, minimizing the need for intraoperative improvisation. 

Preface: From Orthognathic  
to Orthofacial Surgery

https://ebookmed.ir
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Minimally invasive surgical principles have also transformed the �eld, foster-

ing an empathic approach that reduces extensive surgical exposure and soft 

tissue disruption. The principle of “less is more” aptly describes this new 

approach.

Thanks to these innovations, “orthognathic surgery” is presently consid-

ered to be an outdated concept. Meanwhile, a new philosophy of “orthofacial 

surgery” has emerged. In subsequent chapters, we will explore all the proce-

dures associated with orthofacial surgery and various clinical scenarios.

Barcelona, Spain� Federico Hernández-Alfaro   
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1Facial Diagnosis

Federico Hernández-Alfaro

1.1	� Why Not Cephalometry?

Planning in orthognathic surgery has been and 

remains an open issue. We have evolved from 

two-dimensional (2D) classical cephalometric 

hard-tissue planning to 2D soft-tissue planning 

[1] and �nally to three-dimensional (3D) and 

hard- and soft-tissue evaluation [2, 3]. In all 

cases, the goal has been to establish normative 

data that could be used by clinicians to diagnose 

and plan the treatment of dentofacial 

deformities.

There are two important limitations. Most of 

the “classical” cephalometric analyses re�ect a 

norm derived from a limited number of average 

individuals not necessarily attractive and with 

normal occlusions. On the other hand, when dif-

ferent cephalometric analyses are applied to a 

particular individual, the diagnosis and thus the 

treatment plan may vary between them [4]. These 

analyses can at best enhance orthodontic diagno-

sis and treatment planning, but they are used 

mainly for descriptive purposes. Individual trac-

ings are compared to an average facial pattern, 

and the difference between them requires consid-

erable interpretation.

The studies of Farkas et al. [5] and posterior 

developments by authors such as Holdaway [6, 

7], Merri�eld [8], and Arnett et al. [9, 10] brought 

attention to the soft tissues (facial mask) in aes-

thetic diagnosis and planning.

For patients with dentofacial deformities, 

Sarver et al. [11] introduced the concept of cen-

tripetal construction of the face, whereby the soft 

tissues should guide skeletal correction.

Arnett must be mentioned for being the �rst 

author to truly systematize a comprehensive 

facial soft tissue analysis in both the frontal and 

sagittal planes. However, the normative data for 

the analysis of Arnett were extracted from a 

rather small sample of “attractive” subjects, 

according to the author. On the other hand, his 

facial measures are related to a vertical line 

through the subnasale. In our experience, this line 

does not constitute a stable reference, consider-

ing that a great majority of disharmonic surgical 

patients have varying degrees of maxillary hypo-

plasia (95%). These circumstances prevent the 

use of this line as an absolute reference.

In sum, no current cephalometric analysis can 

be used as an absolute road map for facial plan-

ning—the main reason being that no algorithm 

has been able so far to include a big enough pop-

ulation of normal/attractive individuals seg-

mented by race, age, sex, geographical location, 

etc.

By no means am I condemning cephalometric 

analyses. They are perfect to analyze dentoskel-
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etal relations, hard/soft tissue relations, perform-

ing superimpositions, monitoring growth, 

evaluating relapse, etc.

My personal philosophy can be summarized 

as follows: “Frontal (symmetry) and occlusal 

parameters are objective and can be measured. 

Sagittal (vertical and anteroposterior) parameters 

are subjective and constitute the artistic part of 

this specialty, which, as from now, will be 

referred to as orthofacial surgery”.

Also, when it comes to facial planning, we are 

not focusing on measurements or absolute dimen-

sions but on harmony and proportions.

In the rest of this chapter, I will try to describe 

my personal approach to facial planning.

1.2	� Two Rules of Facial Harmony

At this point, one might think that losing cepha-

lometry as a strict guide for facial diagnosis and 

planning could be like navigating an uncharted 

sea. The truth is that it is indeed somehow that 

way. However, there are several aspects that 

should be considered when planning orthofacial 

surgery.

According to our personal “3D Facial 

Aesthetic Design,” a harmonious face should 

abide with two rules which can be summarized as 

follows: symmetry and facial projection (i.e., 

vertical, transverse, and anteroposterior propor-

tions). These generic concepts must accompany 

all therapeutic efforts in facial surgery. All faces 

which any of us may consider attractive include 

both of these rules.

1.2.1	� Symmetry

Harmonious faces are symmetrical. But on the 

other hand, completely symmetrical faces do not 

exist. The goal should be to achieve enough sym-

metry for the patient to be perceived as symmet-

ric by himself and by peers. We have a speci�c 

chapter dealing with the diagnosis and manage-

ment of facial asymmetries. Three-dimensional 

planning has obviously contributed to better 

understand problems in the frontal plane and to 

more precisely evaluate levels of asymmetry in 

the face (Fig. 1.1).

1.2.2	� Facial Projection

1.2.2.1	� Facial Anterior Projection (FAP)

If we set a coronal plane through the soft tissue 

nasion with the patient at rest (natural head posi-

tion), all elements of a harmonious face should 

basically be projected in front of this plane. This 

obviously depends on the relative projection of 

the maxilla and mandible and also involves the 

nose, lips, and chin support. We will later analyze 

Fig. 1.1  Symmetry is a 

binary concept. Perfect 

symmetry, however, 

does not exist in human 

nature. We need to 

achieve enough 

symmetry for the patient 

to be perceived as 

symmetrical by him/

herself and by others

F. Hernández-Alfaro
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how we use this speci�c soft-tissue plane (STP) 

as an absolute reference in facial planning [1] 

(Fig. 1.2).

1.2.2.2	� Facial Vertical Projection (FVP)

Vertical problems should not be analyzed cepha-

lometrically. A face could impress us as being 

short, normal, or long, irrespective of any mea-

sures or tracings. Once we get this impression, 

identi�cation of the cause for that impression 

will give us the clues to plan its correction 

(Fig. 1.3).

1.2.2.3	� Facial Transverse Projection 

(FTP)

This concept has an occlusal component and a 

facial one. Transverse maxillomandibular dis-

crepancy has important occlusal implications and 

will be dealt with in a separate chapter.

Transverse proportions between the middle 

and lower thirds of the face are also paramount to 

facial beauty and will be covered later in this 

book.

1.2.2.4	� Soft-Tissue Support

This concept somehow summarizes and is a con-

sequence of the previous concept. No matter how 

Fig. 1.2  The upper incisor to soft-tissue plane or 

“Barcelona Line” is an absolute reference when it comes 

to determine an appropriate anterior facial projection

Fig. 1.3  The perception of “short” or “long” is not always related to the proportion of the facial thirds

1  Facial Diagnosis
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we plan a face, its volume at the end of surgery 

must be equal to or greater than the preoperative 

volume. The reason for this is to maintain or 

(even better) increase support for the facial mask. 

The opposite results in premature aging. This 

means that contracting or posteriorly reposition-

ing some skeletal parts has to be compensated by 

the expansion or anterior repositioning of others. 

Besides aesthetic reasons, there is a fundamental 

functional reason: skeletal contraction might pro-

voke reduction of the airway and thus sleep 

apnea.

It is obvious that most dentofacial deformities 

present different combinations of problems, but 

at any rate, all �ve traits should be collected and 

implemented when planning for facial skeletal 

surgery (orthofacial surgery).

In the end, when diagnosing and planning 

facial correction, we have to consider that occlu-

sal and frontal (symmetry) problems can be 

accurately objectivized, whereas sagittal ones 

cannot, and should remain in the subjective 

(artistic) arena.
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2Vertical Problems: The Long Face

Federico Hernández-Alfaro

2.1	� Diagnosis

The diagnosis of a long face follows exactly the 

same sequence as that described for a short face 

[1]. Once we get the “impression” of a long face, 

we need to break down the problem, and again 

there are four traits, alone or combined, which 

can give that impression: vertical excess of the 

maxilla, vertical excess of the chin, open bite, 

and narrow face (Fig. 2.1).

Correction of a long face entails a therapeutic 

dilemma, however: we should theoretically 

shorten the face, but this inevitably would pro-

voke loss of soft tissue support and thus prema-

ture facial aging.

2.1.1	� How Can We Solve This 
Con�ict?

There are basically two strategies: �rst, to always 

undershorten the face, meaning staying on the 

“long” side, and, second, to project the face ante-

riorly, thus maintaining adequate support for the 

facial soft tissue mask.

A long face needs to stay long. If you check on 

the Internet for models, actors, and appealing 

harmonious faces, you will realize that most 

attractive individuals have the lower third of the 

face which is longer than the middle third.

When I am planning for correction of a long 

face, I like to vertically undercorrect the maxilla, 

limiting my impactions and, particularly in 

young women, maintaining some degree of lip 

incompetence. Besides preserving soft-tissue 

support, this strategy will avoid excessive lip 

competence or the absence of incisal display 

some years down the road. The bottom line is 

that when correcting a long face, it is more about 

changing the components and correcting nega-

tive traits than about actually shortening the face 

(Fig. 2.2).

There is a second strategy to overcome the 

therapeutic dilemma which appears when short-

ening a face but still willing to maintain an ade-

quate soft-tissue support. It consists of projecting 

the face forward. More speci�cally, whenever we 

need to either impact the maxilla, close an open 

bite, or vertically reduce the chin, we need to 

compensate this vertical reduction with anterior 

repositioning of the maxillomandibular complex 

(Fig. 2.3). This forward repositioning in our pro-

tocol follows the Barcelona Line as an absolute 

reference [2] (Fig. 2.4).

The typical and more prevalent “long face 

syndrome” usually presents with an open bite, 

maxillary excess, and a posteriorly rotated 
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Fig. 2.1  A long face can be the result of one of the following traits, alone or combined: vertical maxillary hyperplasia, 

vertical chin excess, narrow face, and open bite

Fig. 2.2  Pre- and postoperative view illustrating that a 

long face should stay “long”

Fig. 2.3  Shortening of the face should be accompanied 

by anterior projection (face push) to preserve soft-tissue 

support

mandible [1]. It can be accompanied by Angle 

class II (Fig. 2.5) or class III occlusion. In addi-

tion to the aforementioned characteristics, a 

class III long face usually presents with a hypo-

plastic maxilla in the anteroposterior dimension 

(Fig. 2.6).

In contrast to what we have mentioned in rela-

tion to short faces, long face management typi-

cally includes counterclockwise rotation of the 

occlusal plane. The reason for this is the fact that 

most long face patients present with a posteriorly 

rotated mandible, which provokes lengthening of 

the face and a lack of jawline and chin–neck de�-

nition (Fig. 2.7).

General therapeutic goals in long face man-

agement could be summarized as follows:

•	 To achieve class I occlusion and adequate 

overbite, correct incisal exposure, anterior 

projection of the face, de�nition of the labio-

mental fold, and the maintenance of soft- 

tissue support.

F. Hernández-Alfaro
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Fig. 2.4  Forward repositioning of the maxillomandibular 

complex following the Barcelona Line as an absolute 

reference

Fig. 2.5  Counterclockwise rotation of the occlusal plane 

is indicated in most cases of long face

Fig. 2.6  Class III occlusion is also frequently associated 

with a long face and should be managed with the same 

principles

Closing the open bite tends to be the most 

important occlusal goal in long face patients. The 

orthodontist needs to evaluate transverse and ver-

tical intra-arch problems. When a pronounced 

curve of Spee is present in the maxilla, orthodon-

tic preparation should proceed with a two-level 

segmental preparation [3, 4]. With the aid of sec-

tional or utility arches, a step should be generated 

between laterals and cuspids. Then, upper arch 

leveling is achieved surgically by segmenting the 

maxilla [5] (Fig. 2.8a and b).

2  Vertical Problems: The Long Face
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Fig. 2.7  The Barcelona 

Line serves as an 

absolute reference for 

anterior 

maxillomandibular 

repositioning
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a

b

Fig. 2.8  (a and b) Long face secondary to vertical maxillary excess and open bite, corrected with double jaw surgery
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2.2	� Gummy Smile

This is one of the most prevalent characteristics 

of a long face [6]. When analyzing a gummy or 

gingival smile, it is of utmost importance to 

establish an adequate differential diagnosis and 

rule out the possible altered passive eruption as 

well as lip hypermobility [7, 8]. The former is 

managed with periodontal surgery and the latter 

with botulinum toxin [6, 9].

The third and probably the most frequent 

cause of gummy smile is vertical maxillary 

excess.

Surgical management of the smile basically 

consists of either impacting, downgrafting, or 

leveling the maxilla (Fig. 2.9) in order to mod-

ify incisal/gingival exposure, both at rest and 

when smiling [10]. Long faces are frequently 

associated with an excessive anterior display 

(Fig. 2.10).

Fig. 2.9  Segmental orthodontic preparation of the upper arch allows for surgical correction of the curve of Spee 

through maxillary segmental surgery

Fig. 2.10  Gummy 

smile secondary to 

vertical maxillary excess 

is corrected with 

maxillary impaction

F. Hernández-Alfaro

https://ebookmed.ir



11

In any case, it is very important to take into 

consideration the fact that forward repositioning 

and/or counterclockwise rotation of the maxilla 

may have an impact on the amount of incisal 

display. This means that vertical changes mea-

sured intraoperatively with the caliper should 

not be accepted as absolute when a simultane-

ous advancement and/or counterclockwise rota-

tion of the maxilla takes place. Instead, clinical 

intraoperative judgment must accompany verti-

cal �ne-tuning, and it should be related to lip 

reaction.

2.3	� Labiomental Fold

The labiomental fold is usually absent in long 

faces. There are two possible causes, alone or 

combined. First, lack of torque in the lower inci-

sors (the incisor–mandibular plane angle (IMPA) 

should be orthodontically placed at approxi-

mately 90° in relation to the mandibular plane) 

[4] (Fig. 2.11). Second, lack of chin projection, 

typically associated with posteriorly rotated man-

dibles, and which will require an advancement 

genioplasty (Fig. 2.12).

Fig. 2.11  The 

labiomental sulcus can 

be de�ned by adequate 

torque in the lower 

incisors and/or adequate 

chin projection

Fig. 2.12  The “long 

face impression” is 

enhanced when jawline 

de�nition is absent and 

disappears when it is 

recovered
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A lack of mandibular/chin de�nition in the 

frontal view further enhances the “long face 

impression.” In a way, it is as if we were unable 

to identify “the end of the face.” Achievement of 

an adequate projection of the mandible, usually 

via counterclockwise rotation, typically provokes 

this “end of the face” effect, which visually elim-

inates the “long face impression” (Fig. 2.13).

Fig. 2.13  “Long face 

appearance” is 

associated with a lack of 

de�nition of the “end of 

the face.” Pushing the 

face forward improves 

this de�nition
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2.4	� Key Points

•	 Vertical evaluation of the face relies on per-

ception rather than on measurements. The 

“impression of short or long” is what 

matters.

•	 There are four components causing vertical 

problems: maxillary height, chin height, bite, 

and transverse dimension of the face.

•	 Short faces need lengthening. Clockwise max-

illomandibular rotation and maxillary 

downgrafting are the typical movements asso-

ciated to correction.

•	 Long faces often do not need shortening but 

rather the redistribution of components. In the 

case of shortening of a long face, compensa-

tion should be achieved by anterior 

projection.

•	 Gummy smile must be carefully analyzed to 

determine which of the three causes (vertical 

maxillary excess, lip hypermobility, or altered 

passive eruption) are implicated.

•	 The labiomental fold is often absent in long 

faces because of a lack of incisor torque and/

or a receded chin.
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3The Short Face

Federico Hernández-Alfaro

3.1	� How Do I Diagnose a Vertical 
Problem?

Vertical analysis is an essential aspect of aes-

thetic facial diagnosis and planning [1, 2]. 

Classical cephalometric analyses have proposed 

a number of methods to vertically diagnose the 

face (Fig.  3.1) [3–6]. All of them are based 

either on numbers or on proportions between 

different thirds of the face. The most widely 

accepted norm, coming from the Renaissance 

masters, is that all three facial thirds should be 

equal [7].

My personal approach is an aesthetic one and 

is based on the “impression” of facial length 

rather than on “measurements” of the facial thirds 

[8]. Hence, I will de�ne a face as being short, 

normal, or long, based on my impression [2] 

(Fig. 3.2).

This approach might seem too naive or subjec-

tive, but it is not. Over the last years, in my 

university seminars and congress lectures world-

wide, I have had the opportunity to see that there 

is a high level of agreement when it comes to 

subjectively evaluating a face in the vertical 

dimension, classifying it as normal, short, or long 

[9].

Looking at all the faces in Fig. 3.3, most read-

ers will agree that they “impress” us as being 

“short faces.” However, if we measure them and 

apply the classical equal-third cephalometric 

concept, we will �nd that they are not. Hence, at 

this point, we need to agree that it is the �rst 

impression, more than a numerical analysis, that 

prevails when describing a vertical face imbal-

ance [2]. However, this �rst decision does not say 

much regarding the cause of and/or solution to 

the problem. So, what is next?
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