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Abstract: The pursuit of youth and attractiveness is a fundamental desire in contemporary society. 

For many individuals, the appearance of visible signs of aging, such as skin laxity, gravitational 

changes in facial and neck soft tissues, and loss of harmonious proportions, can be psychologically 

distressing. The choice of effective methods for addressing these changes depends on their specific 

characteristics, the patient's anatomical features, and the type of facial aging. The introduction of 3D 

imaging to determine the hyoid bone level, the volume of soft tissue structures in the cervico-mental 

area, ptosis of subplatysmal structures, and the volume of submandibular glands, in addition to 

ultrasound study of the submental projection at the preoperative stage, are key for taking the best 

decision regarding preoperative planning. This case report aims to illustrate how modern imaging 

techniques are a fundamental part of the preoperative assessment of the mid and lower third of the 

face to ensure the most favorable aesthetic outcomes for each patient.  

Keywords: platysmaplasty; facial rejuvenation; subplatysmal structures; myotomy; neck lift; 

tomography 

Key message: To attain harmonious results in surgical correction of age-related facial and neck 

changes, it is crucial to consider the patient's anatomical features and the extent of age-related 

alterations. A comprehensive facial analysis, taking into account the type of facial aging and 

employing a CT scan and ultrasound examination of the soft tissues in the chin region, facilitates 

the development of an individualized plan tailored to achieve the patient's desired outcome. 

 

1. Introduction 

Over the past decades, numerous techniques have emerged for correcting the contours of the 

lower third of the face [1]. Modern patients are well-informed about the capabilities of plastic surgery 

and demonstrate an increased interest in rejuvenation methods. According to statistics in our 

practice, approximately 400 patients seek facial rejuvenation at our clinic annually, including the 

cervico-mental area, with about 20% of them being over 60 years old. 

The term "age-related changes in the lower third of the face" commonly refers to the deepening 

of perioral wrinkles, "marionette lines", sagging of the cervico-mental region, and the apparition of 

jowls, secondary to the redistribution of the fat in the neck, leading to the formation of an obtuse 

cervical-mandibular angle, that is very frequent in elderly [2]. The Aging manifests as ptosis, skin 

laxity in the anterior neck region, deformation of the "witch's chin," and weakness of the platysma 

muscle [3]. Anatomical studies have described not only supraplatysmal but also subplatysmal 

significant fat-increased volumes, which means that a superficial approach is not enough, 

multiplanar surgical intervention is usually required in older patients [4]. Also, controversial 

information about the correlation between age and body mass with hypertrophy and ptosis of 

submandibular salivary glands has been described, affecting the mandibular and cervical-

mandibular angles, and requiring submandibular gland reduction to improve the contour of the neck 

[4–8].  
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A beautiful, youthful neckline also depends dramatically on the anatomy of the platysma 

muscle. Age-related changes in this muscle include shortening and thinning, with loss of anatomical 

architecture and, therefore, effacement of the cervical-mandibular angle [9]. 

This study aims to employ a comprehensive and individualized approach in addressing age-

related changes in the lower third of the face using diagnostic imaging as a key part of the 

preoperative assessment 

Methods of Evaluation for Cervico-mental Area Correction 

The initial assessment of the face begins with a visual examination. The facial shape of an 

individual is primarily determined by the underlying bone structure, which is covered by soft tissues 

that possess distinct characteristics. Bone tissue generally undergoes minimal changes with age, such 

as a decrease in density and, in some cases, volume. Specifically in the face, the reduction in volume 

is significant in the maxilla and the mandible, with decreased projection of the soft tissue above [10].  

These changes can be addressed through the use of implants or, to a certain extent, by augmenting 

the soft tissues [11,12]. However, facial aesthetic surgery primarily focuses on the manipulation of 

soft tissues. 

Contemporary correction methods necessitate a comprehensive and individualized approach 

for each patient. Factors such as the size and shape of the lower jaw, neck fat distribution, the position 

of the hyoid bone, and the thickness and anatomical variations of the platysma muscle fibers change 

due to aging need to be assessed individually. To achieve optimal aesthetic results, a meticulous 

analysis of the patient's parameters is essential [13].  

A notable advantage of selecting a correction method is that aesthetic surgery is not 

standardized. Similar to all forms of art, it is contingent upon the subjective judgments of both the 

patient and surgeon. Consequently, existing approaches for treating the aging neck, including neck 

liposuction, bilateral platysma plication, midline platysma plication with distal fiber crossing, neck 

lift with skin and soft tissue excision, and botulinum toxin injections for platysma relaxation, cater to 

specific patient categories. The surgeon must possess a thorough understanding of all the approaches 

mentioned above to ensure the most favorable aesthetic outcomes for each patient. 

Modern Imaging Techniques in Plastic Surgery 

Three-dimensional imaging has played a fundamental role in the evolution of plastic surgery. 

Computed tomography (CT), magnetic resonance imaging (MRI), and ultrasound (US) have 

improved the evaluation and preoperative planning by providing precise and detailed information 

about the tissues, to build a model in the surgeon’s head that will be useful during the intraoperative 

navigation [14,15].  

This tool has been used for different goals in the field of reconstructive surgery including 

assessment of the microvascular anatomy for microsurgical reconstructions, diagnosis, preoperative 

evaluation, virtual planning, modeling of body parts, 3D printing, intraoperative evaluation, and 

postoperative follow-up [16–22]. 

In craniofacial reconstructive surgery, the use of 3-D imaging has proved to reduce operating 

room time, increase the accuracy of the reconstructions, facilitate preoperative planning, and even 

simulate the surgery before it is performed[21]. CT scan can also be employed in the preoperative 

planning of facial feminization in transgender patients, where the surgeon aims to address the 

osseous aspects of the whole anatomy of the face[23]. This approach has been fundamentally popular 

in the field of plastic reconstructive surgery and skeletal features but we believe that the role of 3D 

imaging can also be very valuable in aesthetic facial surgery of soft tissues.    

Regarding rejuvenation of the lower third, a CT scan is performed to determine the hyoid bone 

elevation level, the volume of soft tissue structures in the cervico-mental area, ptosis of subplatysmal 

structures, and the volume of submandibular salivary glands [4,24]. MRI studies of the 

submandibular glands have reported a logarithmic increase in the fat component over the years to 

the ninth decade of life [25].  Ultrasound study of the submental projection at the preoperative stage 

can reveal insufficient projection in this area, while postoperative assessment can determine the 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 December 2023                   doi:10.20944/preprints202311.1685.v2

https://doi.org/10.20944/preprints202311.1685.v2


 3 

 

degree of fat subplatysmal autograft survival, the use of which increased chin projection and 

harmonized the contours of the lower third[13]. 

3. Clinical Cases 

3.1. Case 1 

A 47-year-old woman, with no concomitant diseases, presented with slight gravitational 

changes in the lower third, violation of the cervico-mental angle, deep nasolabial folds and jaws. 

Along with this, she presented drooping of the eyebrow tails, overhanging skin in the upper eyelid 

area, bags in the lower eyelid area, and fine mimic wrinkles. When looking at the frontal view photos, 

the lack of proportions of the lower third is evident (Photo 1).  

 

Photo 1. Patient before and 6 months after complete rejuvenation of the face. 

In the lateral view, according to the Riedel-Rikkitz lines, the projection of the chin protrusion is 

missing[26] (Photo 2). This way, it highlights the lack of support for the midface. 

 

Photo 2. Patient before and 6 months after complete rejuvenation of the face. Riedel plane and 

Rickett’s line show improvement in the chin projection. 

On the CT scan, we assess the level of the hyoid bone so we can guarantee the formation of a 

beautiful line of the chin-neck angle. In this case, the hyoid bone was quite high. Also, determining 
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the presence of submandibular gland ptosis/hypertrophy is key to achieving an optimal result. For 

the stability of the results, on the sagittal view of CT, we see the angle and plan a slight extension to 

harmonize the face (Photo 3 and 4). 

 

Photo 3. Computed Tomography, the Rocabado plane shows high hyoid bone, a favorable situation 

to achieve excellent results with platysmaplasty. 

 

Photo 4. The soft tissues of the neck show an obtuse angle, far from the 90° that is considered 

aesthetically ideal. 

Surgery plan: complex rejuvenation in the volume of DEEP SMAS, temporal lifting, upper + 

lower blepharoplasty, medial and lateral platysmaplasty with resection of the subplatysmal volume 

of adipose tissues and a slight extension of the chin with fat autografting, bullhorn lip lift. 

3.2. Case 2 

A female patient, 45 years old, normasthenic, height 165, weight 67 BMI: 24, smoker, presenting 

with a dysmorphic-edematous type of aging. The lower third is unsatisfactory, when analyzing the 

photos, a straight line is drawn showing the insufficiency of the lower third. In the lateral projection, 

it is evident that the chin protrusion is not enough, there is malocclusion, with microgenia and 

micrognathia (photo 5). From the anamnesis, chin liposuction + cryotherapy-cryolipolysis was 

performed twice with an unsatisfactory result. The patient’s main complaint was chin-neck contour.  
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Photo 5. Riedel plane and Rickett’s line show insufficiency in the lower third of the face, poor chin 

projection, and obtuse angle of the soft tissues. After surgery, there’s improvement in the lower third 

of the face. 

According to the CT scan, the glands are lower than the level of the lower jaw and show how 

hypertrophied in volume are the anterior abdomens of the digastric muscles (Photo 6). The level of 

the hyoid bone is very low, the cervico-mental angle is 145 degrees, and the bone level can shift 

during the resection of the subplatysmal tissues.  

 

Photo 6. CT scan before surgery. In this projection, the ptosis of the submandibular glands and the 

hypertrophic digastric muscles are evident. 

Surgery plan: Medial platysmaplasty with extended resection of subplatysmal tissues, resection 

of fat, bilateral digastric muscles by squamous resection, as well as submental glands, closure with 

medial platysmaplasty with suturing behind the hyoid bone, fixations to raise it to an aesthetically 

advantageous position and lateral platysmaplasty and vertical midface lifting with minimal access, 

upper lower blepharoplasty, bullhorn lip lift. Chin augmentation using subplatysmal fat autografting 

to strengthen the support of the middle zone. (Photo 7) 
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Photo 7. Before and after surgery, it is evident how the proportions of the face are now harmonized, 

the result was possible thanks to the integral management of soft tissues in the neck, identified in the 

CT scan. 

4. Discussion 

Facial and neck rejuvenation has been and continues to be, one of the most critical aspects of 

plastic surgery. Age-related changes in the cervical submental area are characterized by the 

development of an obtuse cervico-mental angle, the disappearance of well-defined lower jaw 

borders, the presence of jowls, the emergence of vertical platysmal bands, localized submental fat 

deposits, and excess skin [27]. An "ideal" surgical rejuvenation method for the face and neck should 

address all the aforementioned age-related changes with minimal risk of complications and a short 

recovery period [28]. A satisfactory result is considered to allow the patient to perceive a reduction 

in gravitational changes on the face, a biological age younger than their actual age, attractiveness, 

and a desire to radiate positive energy. 

Attractiveness or the patient's biological (external) age is closely linked to various factors, such 

as skin quality, which is influenced by parameters like harmful habits, improper nutrition, sleep 

patterns, stress, and more [29]. Our comprehensive rehabilitation measures include promoting a 

healthy lifestyle and cosmetological skin care. 

In our practice, we pay attention to the following significant criteria for age-related changes: 

1. Decreased skin turgor and tone, the appearance of excess skin 

2. Involutional changes in facial skeletal structures 

3. Excess volume in the lower third of the face 

4. Eyebrow ptosis of the eyebrow tail and displacement of soft tissues in the temporal area 

5. Age-related changes in periocular soft tissues 

6. Hypertonicity or hypotonicity of the chin area 

7. Presence of jowls 

8. Presence of an obtuse cervical-mental angle 

9. Ptosis of the upper lip 

10. Manifestation of deep facial wrinkles 
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These age-related changes must be approached individually, assessing their specific anatomic 

characteristics, therefore, we proposed the CT scan as a mandatory measure for the preoperative 

evaluation and surgical planning, especially in rejuvenation of the lower third of the face and neck. 

In one study, patients were divided by age, type of aging, and BMI. Depending on the individual 

characteristics of patients and the understanding of the mechanisms underlying the processes of 

tissue involution and age-related changes in the face, the choice of effective methods for their 

elimination was determined [12].  

Concerns about radiation-induced malignancy can be mitigated by introducing Low-dose 

computed tomography in aesthetic preoperative evaluation, we believe it is an option that deserves 

further research [30]. Also, advanced CT techniques like dual-energy which is frequently used in the 

assessment of head and neck oncological pathologies, could have a role in aesthetic plastic surgery 

in the future [31].  

Currently, there are various advanced non-invasive technological methods employed for the 

rejuvenation of the soft tissues in the face and neck, that can complement surgical results, to achieve 

an optimal aesthetic effect. For instance, the use of radiofrequency and ultrasound have shown very 

good results in terms of improvement of facial wrinkles and jaw sagging[32]. 

5. Conclusion 

Thus, to obtain a harmonious result of surgical correction of age-related changes in the face and 

neck, it is necessary to take into account the anatomical features of the patient and the severity of age-

related changes. In addition, a comprehensive analysis of the face, taking into account the type of 

facial aging and with the help of ultrasound examination of the soft tissues of the chin area, aids in 

drawing up an individual plan to obtain the ideal result that the patient imagines and can be 

implemented by the surgeon. The older the patient, the closer cosmetology and plastic surgery should 

cooperate, complementing each other, to obtain a rejuvenating effect on the skin both in terms of 

shape and volume and in terms of tissue quality. To achieve long-term results in the correction of an 

aging face and neck, it is necessary to master a whole arsenal of various techniques.  

Type of aging, BMI, concomitant diseases, patient expectations, and anatomical characteristics 

are key for preoperative planning and achieving harmony and proportions, golden proportions, and 

not only prevent aging but enhance beauty. 
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