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Background: Thread lifting has emerged as a minimally invasive alternative to surgical facial rejuvenation, providing mechanical
tissue repositioning with shorter recovery times. Advances in biomaterials and thread design have improved safety and lifting capacity;
however, variability in clinical outcomes persists due to differences in vector design, thread type, tissue manipulation, and anesthesia
techniques. These factors may influence complication rates, procedural tolerance, and postoperative downtime, contributing to ongoing
concerns regarding the predictability and reproducibility of thread-lifting procedures.

Objective: To describe the development of a vector-optimized thread-lifting technique (VectorLift) and to compare its clinical
performance in an exploratory, real-world, non-randomized comparative study with two commonly used thread-lifting approaches
employing different biomaterials and insertion methods.

Methods: The VectorLift protocol was developed using anatomically guided vector placement, ligament-oriented reinforcement, and
optimized local anesthetic infiltration. Over a three-year period, 44 female patients (mean age 47 years) underwent facial thread-lifting
procedures. Eighteen patients were treated using the proposed technique with cannulated polydioxanone (PDO) threads, while the
remaining patients were treated with either double-needle poly-L-lactic acid (PLA) plus poly(L-lactide-co-glycolide) (PLGA) cone
threads or cannulated PLA/polycaprolactone (PCL) threads. Clinical outcomes included recovery time (days of downtime), intrao-
perative pain levels, patient satisfaction measured using the FACE-Q scale before treatment and two weeks post-procedure, and
complication rates including dimpling, bruising, edema, and transient asymmetry. Standardized clinical photographs were obtained
before and immediately after treatment.

Results: VectorLift was associated with lower reported intraoperative pain, shorter recovery time and lower rates of early post-
operative complications compared with the other techniques, while patient satisfaction scores were comparable among groups.
Immediate photographic assessment confirmed visible aesthetic improvement without overcorrection.

Conclusion: VectorLift is an anatomically guided thread-lifting technique that, in this real-world non-randomized comparative study,
was associated with improved procedural tolerance and shorter postoperative downtime while maintaining high patient satisfaction and
effective aesthetic outcomes. Further controlled studies with larger patient populations and longer follow-up periods are warranted to
confirm these findings.
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Introduction

Thread lifting has emerged over the past two decades as a minimally invasive alternative to surgical facial rejuvenation.' Initially
introduced using nonabsorbable sutures for soft-tissue suspension, early thread-lifting techniques generated considerable interest
but were also associated with high complication and revision rates, leading to skepticism regarding their clinical utility.”
Subsequent technological advances led to the development of absorbable barbed sutures, which improved safety profiles and
procedural predictability. The introduction of biodegradable materials such as polydioxanone (PDO), poly-L-lactic acid (PLLA
or PLA), and polycaprolactone (PCL) marked an evolution of thread lifting by combining mechanical lifting with
a biostimulatory effect through collagen induction during the degradation process.*

The primary objective of thread lifting is the repositioning of ptotic facial tissues through mechanical suspension and
reinforcement of weakened retaining ligaments, which progressively lose structural integrity during the aging process.®
Age-related changes in facial anatomy include ligament laxity, descent of superficial fat compartments, and progressive
skin laxity, all of which contribute to the characteristic features of facial aging.” Thread lifting aims to counteract these
changes by providing structural support along vector-oriented trajectories that reposition superficial fat pads and improve
skin contour without the morbidity associated with surgical rhytidectomy.®

Currently, several absorbable materials are used in thread-lifting procedures. PDO threads are still employed due to
their long history of use in surgical suturing, favorable safety profile, and predictable biodegradation over several
months.” PLA threads plus poly(L-lactide-co-glycolide) (PLGA) provide a longer-lasting collagen-stimulating effect
but may involve greater tissue reaction due to their slower degradation kinetics.'® PCL-based threads and hybrid
combinations of PLA/PCL have also been introduced to extend durability while maintaining biocompatibility.'" In
addition to material composition, thread-lifting techniques vary according to insertion methods, including cannulated
approaches that minimize tissue trauma and double-needle systems designed to achieve suspension through bidirectional
anchoring mechanisms.'?

Despite technological improvements and increasing procedural standardization, the popularity and demand for thread lifting
have fluctuated over time. Early enthusiasm for the technique was tempered by reports of complications such as dimpling,
bruising, edema, asymmetry, thread extrusion, and patient discomfort."® Furthermore, concerns regarding the durability of
results, postoperative downtime, and procedural tolerability have contributed to ongoing debate regarding the true efficacy of
thread lifting compared with other minimally invasive facial rejuvenation modalities.'* In addition, variability in technique,
practitioner experience, and product selection has contributed to inconsistent outcomes and a perceived lack of robust clinical
evidence supporting some applications of thread lifting.'®

Nevertheless, thread lifting remains a valid procedure within aesthetic medicine. Large multicenter analyses have demon-
strated that thread-lifting procedures are still incorporated into multimodal facial rejuvenation strategies.'® When performed in
properly selected patients with mild to moderate facial laxity, thread lifting can provide improvements in facial contour with
minimal invasiveness and high patient satisfaction.'” Appropriate patient selection, realistic expectations, careful product choice,
and optimized procedural technique are therefore essential factors in achieving predictable outcomes and minimizing
complications.

Based on these considerations, we designed an optimized thread-lifting approach termed VectorLift, which utilizes
cannulated PDO threads placed along anatomically guided vectors to reinforce key facial retaining ligaments and
reposition superficial fat compartments. In addition to vector optimization, this technique incorporates a targeted
extraoral anesthetic infiltration protocol designed to achieve effective neural blockade while minimizing anesthetic
volume and reducing postoperative edema. This approach aims to improve procedural tolerability, reduce tissue trauma,
and shorten recovery time while maintaining effective lifting outcomes.

To evaluate the clinical performance of this technique, we conducted a comparative analysis of patients treated with
the VectorLift method and patients undergoing thread lifting using two others widely used thread systems and insertion
techniques, namely cannulated PLA/PCL threads and double-needle PLA cone threads.
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Materials and Methods
Study Population and Design

Over a 3 years period period, a total of 44 female patients presenting for aesthetic consultation due to mid- and lower-face
ptosis were included in this observational comparative study. The mean age of the study population was 47 + 6 years.

This study was designed as a single-center prospective real-world non-randomized comparative study conducted in
a private practice setting. Patients seeking minimally invasive facial rejuvenation were consecutively evaluated and
treated according to routine clinical practice, and outcomes were prospectively collected using standardized clinical and
patient-reported assessments. The study design aimed to reflect real-world decision-making and treatment selection while
allowing comparative evaluation of different thread-lifting approaches under daily clinical conditions.

The most common aesthetic concerns included mid- and lower-face sagging, increased prominence of nasolabial
folds, and the presence of early jowling.

Clinical evaluation demonstrated that all patients presented mild-to-moderate skin laxity without evidence of marked
hyperelastosis. Mild cutaneous atrophy was observed; however, patients did not present significant volume loss in the
upper (temporal), midface (zygomatic), or lower face (mandibular border) compartments. All patients expressed
a personal interest in minimally invasive facial rejuvenation with thread lifting and had no prior history of thread-
lifting procedures.

Following clinical assessment, patients were considered appropriate candidates for thread lifting when manual
upward vectorial repositioning of the facial skin resulted in visible improvement of facial contour and tissue support.
In addition, none of the patients presented significant excess skin in the periauricular region that would have made them
better candidates for surgical rhytidectomy.

Three different thread-lifting modalities were proposed and discussed with the patients during the consultation. The
characteristics of each technique, including expected benefits, potential complications, recovery time, invasiveness, and
estimated durability, were thoroughly explained. Patients independently selected the treatment modality considered most
appropriate for their individual expectations and preferences. No allocation or influence toward a specific technique was
applied by the treating physicians, even when our retrospective study has non-randomized allocation, we minimize the
selection bias by presenting the three techniques and products as clear treatment options.

All procedures were performed by trained physicians with more than three years of experience in thread-lifting
techniques and with prior successful clinical experience using the three thread modalities evaluated in this study. The
procedures were conducted following the protocols and technical recommendations established by the respective
manufacturers and their medical advisory teams.

Prior to the implementation of the VectorLift technique, a pilot application was performed in two patients to evaluate
procedural feasibility, safety, and preliminary clinical outcomes. The favorable results observed in these initial cases
supported the incorporation of the technique into routine clinical practice and its subsequent offering to patients during
consultation. Data obtained from the pilot cases were included in the present study.

Standard post-procedural care instructions were provided to all patients. Clinical follow-up was performed two weeks
after the procedure, during which patient satisfaction, recovery parameters, and potential complications were evaluated
and documented.

Our study excluded participants who had chronic diseases such as diabetes, obesity, hypertension, autoimmune
diseases, coagulopathies, intercurrent inflammatory or infectious disorders. Smokers and users of recreational or non-
recreational drugs (mainly statins, antibiotics, isotretinoin and anti-inflammatory drugs) were also eliminated. Patients
suffering from other skin disorders such as acne, psoriasis or dermatitis were ruled out as well. Patients who were
pregnant, trying to get pregnant or breastfeeding were also excluded. People with known allergies to anesthetics or PDO
were removed from the study too.

Each subject signed a comprehensive written informed consent that included permission to obtain and publish their
photographs. This work was conducted according to the principles stated in the Declaration of Helsinki.
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Threads and Techniques

For the PLA/PCL cannulated thread technique, the product Aptos ® Excellence Visage (Aptos LLC, Tbilisi, Georgia) was
used. A total of 10 threads per patient were implanted following the manufacturer’s recommended protocol. These threads are
absorbable cannulated threads composed of a PLA/PCL. The threads are supplied preloaded within a blunt-tip cannula,
facilitating subcutaneous placement through a single-entry point. The thread structure incorporates bidirectional barbs (cogs)
designed to anchor within the subdermal tissue and provide mechanical lifting through tissue engagement and redistribution of
tension vectors. The threads typically correspond to USP 2—0 caliber and have an approximate length of 190 mm, allowing
placement along extended lifting vectors in the mid- and lower face. The barbed design promotes tissue fixation and
repositioning while the PLA/PCL copolymer gradually undergoes hydrolytic degradation over time.

For the PLA cone-based thread technique, the product Silhouette Soft ® (Sinclair Pharma, London, United Kingdom)
was used. A total of 4 threads per patient were inserted according to the recommended treatment protocol. Silhouette Soft
threads consist of absorbable PLA sutures equipped with bidirectional resorbable cones that function as anchoring
elements within the subcutaneous tissues. The system is designed as a double-needle thread, with each end of the thread
attached to a straight needle that allows symmetric placement along preplanned vectors. The threads are typically USP 3—
0 PLA sutures with resorbable PLGA cones and absorbable spacers, which create mechanical fixation by compressing
tissue between opposing cones. This configuration allows tissue repositioning and suspension of facial soft tissues
through mechanical anchorage combined with subsequent collagen stimulation induced by PLA degradation.

For both, the procedures were performed using the standardized techniques established by the respective companies
and their medical training teams. All physicians performing these procedures were trained and experienced in thread-
lifting techniques and followed the technical recommendations, compliance guidelines, and clinical protocols provided
by the manufacturers during certified training programs.

For the VectorLift technique, a total of 12 cannulated PDO threads were used per patient, consisting of 8 Mint ® Fine
threads and 4 Petite threads (HansBiomed Co., Ltd., Seoul, South Korea).

Both thread types are composed of PDO, an absorbable polymer widely used in surgical sutures that undergoes
hydrolytic degradation over several months while promoting localized collagen stimulation and tissue support.

Mint Fine threads are barbed PDO threads preloaded within a blunt-tip cannula, designed for lifting and repositioning
of superficial facial soft tissues. These threads correspond approximately to USP 2—0 caliber and have an approximate
length of 160 mm, with bidirectional molded barbs distributed along the thread body to provide multidirectional tissue
engagement and lifting capability.

Mint Petite threads are shorter cannulated PDO threads intended for localized lifting and reinforcement of specific
vector points, particularly in areas requiring more precise tissue repositioning. These threads typically correspond to USP
3-0 caliber, with an approximate length of 90 mm, and incorporate bidirectional barbed engagement structures that allow
effective anchoring within the superficial subcutaneous plane.

No financial support or sponsorship was received from the manufacturers of the thread systems used in this study.

Anesthesia
For the VectorLift technique, a standardized protocol of optimized local anesthesia was established, as illustrated in Figure 1.
This protocol was designed to achieve effective regional neural blockade while minimizing the total volume of anesthetic
infiltration and reducing tissue edema during the procedure. The anesthetic approach focused on targeted extraoral infiltration
at key anatomical points corresponding to sensory nerve pathways involved in the mid- and lower-face treatment areas.
The injections were performed using 32-gauge, 4-mm needles at the subcutaneous level. Small boluses of 0.1 mL
were administered at predefined anatomical points with the objective of temporarily modulating the motor conduction of
the zygomatic, buccal, and marginal mandibular branches of the facial nerve, as well as the mental and infraorbital
nerves. This targeted micro-bolus approach allows diffusion of the anesthetic solution within the superficial subcutaneous
layer, producing a regional nerve block effect across the treatment vectors. In addition, lidocaine combined with
epinephrine was infiltrated at the entry points to induce local vasoconstriction, thereby reducing the risk of intraoperative
bleeding and postoperative bruising. The infiltration pattern also provides partial anesthetic coverage of adjacent neural
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Figure | Optimized local anesthesia protocol for the VectorLift technique. This figure illustrates the standardized anesthesia protocol used for the VectorLift procedure.
The approach was designed to achieve effective regional neural blockade while minimizing the total volume of anesthetic infiltration and reducing procedure-related tissue
edema. The technique involves targeted extraoral infiltration at specific anatomical points corresponding to sensory nerve pathways of the mid- and lower-face treatment
areas, allowing improved procedural comfort while limiting tissue distortion during thread placement.

branches, including areas corresponding to the temporal and upper cervical branches, further improving procedural
tolerance. The controlled diffusion of these small anesthetic boluses facilitates effective neural blockade while avoiding
the need for cannula-based hydro dissection or large infiltration volumes, which may otherwise contribute to increased
tissue distension and postoperative edema.

For the other two thread-lifting techniques evaluated in this study, anesthesia was administered according to the protocols
recommended by the respective manufacturers and their medical advisory teams for the specific thread systems used.

Local anesthetic solutions included 2% lidocaine (Fresenius Kabi, Germany) and 2% lidocaine with epinephrine
1:100,000 (Novocol, Canada). Depending on the procedural technique and anatomical location, anesthetic solutions were
used either undiluted or diluted at a 1:10 ratio with sodium chloride 0.9% (Fresenius Kabi, Germany) in order to achieve
appropriate anesthetic diffusion while minimizing local tissue distension. The dilution and infiltration strategy followed
the recommendations established for each technique and thread system employed in the study.

Pain Assessment
Intraoperative pain was assessed during the thread-lifting procedure following local anesthetic infiltration. Pain percep-
tion was measured using the Numeric Rating Scale (NRS), a validated patient-reported outcome measure widely used for
clinical pain assessment. The NRS is based on an 11-point scale ranging from 0 to 10, where 0 represents no pain and 10
represents the worst imaginable pain. This method allows rapid and reliable quantification of subjective pain intensity
and has been extensively validated for use in both clinical practice and research settings.'®

During each procedure, patients were asked to report their pain level using the NRS at five predefined time points
throughout the intervention, beginning after the completion of the anesthetic infiltration and continuing during key stages

of thread placement. Patients verbally reported their perceived pain intensity each time the assessment was requested.
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The final intraoperative pain score for each patient was calculated as the mean value of the five NRS measurements
obtained during the procedure, providing an overall estimate of pain experienced throughout the treatment. This approach
allowed a more representative assessment of procedural tolerance by accounting for variations in discomfort that may
occur during different stages of thread insertion and manipulation.

The Numeric Rating Scale has been shown to provide a reliable and sensitive measure of pain intensity and is
commonly used in clinical research due to its simplicity, reproducibility, and ease of administration in real-time

procedural settings.'’

Satisfaction Rate

Patient satisfaction with facial appearance was evaluated using the FACE-Q Appearance Scale, a validated patient-
reported outcome instrument specifically developed to assess outcomes in facial aesthetic procedures. The FACE-Q is
a modular questionnaire designed to measure patient perceptions of facial appearance, quality of life, and treatment
satisfaction following cosmetic interventions. It has been widely used in aesthetic medicine and plastic surgery research
due to its strong psychometric properties, including reliability, validity, and sensitivity to clinical changes after aesthetic
treatments.”’

In the present study, the FACE-Q Facial Appearance Scale was used to assess patient-reported satisfaction with
overall facial appearance. This scale evaluates patients’ perceptions of their facial attractiveness, harmony, and overall
aesthetic satisfaction using a standardized questionnaire. Responses are converted into a Rasch-transformed score
ranging from 0 to 100, where higher scores indicate greater satisfaction with facial appearance.

The questionnaire was administered before treatment and again two weeks after the thread-lifting procedure to
evaluate early improvements in facial appearance following the intervention. The use of the FACE-Q instrument allowed
standardized comparison of satisfaction outcomes among the different thread-lifting techniques evaluated in this study.

By measuring patient-reported outcomes using a validated scale, this assessment provided an objective method to
evaluate perceived aesthetic improvement and the overall effectiveness of the treatment from the patient’s perspective.

After Procedure and Indications
All patients received standardized verbal and written post-procedure instructions immediately after treatment.

After completion of the thread-lifting procedure (for any of the three treatment modalities), a sterile patch applied
over a thin film of topical antibiotic-corticosteroid cream was placed at all thread entry points. The cream used was
Fucidin® H (fusidic acid 20 mg/g and hydrocortisone acetate 10 mg/g; LEO Laboratories Limited, Ireland). Patients were
instructed to maintain the sterile patch in place for approximately 12 hours following the procedure. After removal,
patients were advised to keep the entry areas clean and avoid the application of cosmetics or topical products on the
treated sites for at least 48 hours to reduce the risk of local irritation or contamination during the early healing phase.

These recommendations were intended to minimize complications, optimize tissue healing, and maintain the stability
of the inserted lifting threads during the early integration phase.

Patients were advised to limit excessive facial movements and avoid manipulation of the treated areas, including
rubbing or massaging the face, for at least the first two weeks. They were instructed to avoid strenuous physical activity,
heavy lifting, and intense exercise for approximately 1-2 weeks, as increased facial tension or blood flow may contribute
to swelling, bruising, or thread displacement. Patients were also recommended to sleep in a supine position with the head
slightly elevated, avoid excessive chewing or exaggerated facial expressions, and refrain from aesthetic facial treatments
or massages during the early recovery period. In addition, patients were advised to avoid alcohol consumption, smoking,
and medications that may increase bleeding risk during the first postoperative days, and to minimize direct sun exposure
during the initial healing phase. When mild swelling or discomfort occurred, intermittent application of cold compresses
was recommended.

These postoperative recommendations are consistent with commonly reported clinical guidance for absorbable
thread-lifting procedures to support thread stabilization and reduce the risk of early complications.
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Photo Documentation
High-resolution digital photographs were taken and collected using a digital portable camera, maintaining the angle,
distance, background, and illumination as constant as possible.

Statistical Analysis

Statistical analyses were performed using GraphPad Prism version 10.4.2 (GraphPad Software, San Diego, CA, USA).
Continuous variables are presented as mean =+ standard error of the mean (SEM). Given the exploratory real-world
comparative design of the study and the relatively limited sample size per treatment group, the statistical analysis was
primarily focused on identifying overall trends and group-associated differences rather than establishing definitive causal
superiority between techniques. Comparative analyses for continuous variables, including intraoperative pain scores,
recovery time, and FACE-Q outcomes, were performed using two-way analysis of variance (ANOVA) followed by
Tukey’s multiple-comparison post hoc test to account for intergroup variability and multiple pairwise comparisons or
Welch’s t-test, as appropriate. Exact p-values were calculated whenever applicable. Categorical complication data were
analyzed according to incidence and percentage within each treatment group using Fisher’s exact test, which was selected
due to the relatively small sample size and the low expected frequencies observed in several complication categories.
This statistical approach was considered the most appropriate and robust method for analyzing binary categorical
outcomes under the present study conditions. Due to the exploratory nature of the study and the limited number of
patients included per arm, confidence intervals and formal power calculations were not considered statistically robust or
clinically informative for interpretation of the present dataset. A p-value <0.05 was considered statistically significant.

Results

VectorLift Technique: Procedural Design and Anatomical Rationale

The VectorLift technique is based on a standardized vectorial placement of cannulated PDO threads designed to reinforce
key ligamentous structures and reposition superficial facial fat compartments. As illustrated in Figure 2A, the technique
utilizes four Fine threads and two Petite threads per facial side, for a total of 12 threads per patient. The threads are
inserted through three entry points per side following the anesthesia protocol described in the Materials and Methods
section.

Figure 2B shows the clinical marking performed on a patient prior to the procedure, illustrating the vectorial
orientation and entry points used for thread placement. The figure also demonstrates the immediate post-treatment result,
highlighting the lifting effect achieved directly after the procedure.

The anatomical rationale of the VectorLift approach is illustrated in Figure 3A. The technique focuses on vectorial
reinforcement of key facial retaining ligaments, allowing mechanical elevation of the overlying soft tissues. Specifically,
the thread trajectories are designed to provide lifting support through interaction with the zygomatic ligament (A),
masseteric ligament, mandibular ligament, and the platysma-auricular fascia complex (B). The proximal anchoring of the
threads occurs in a stable support region located between the inferior temporal septum and the posterior region of the
orbitomalar ligament (C), providing a strong fixation point that enhances lifting stability. Distally, the convergence of
thread trajectories creates a high-density support area between the mandibular ligament and the mandibular septum (D),
contributing to effective repositioning of the lower facial tissues.

The lifting effect on superficial fat compartments is schematically illustrated in Figure 3B. The vectorial traction
generated by the threads is designed to elevate multiple facial fat pads in a coordinated manner. The primary lifting
targets include the lateral orbital, medial cheek, and nasolabial fat compartments (A), followed by the superior and
inferior jowl fat pads and the middle cheek compartment (B). Additionally, the technique contributes to repositioning of
the submandibular jowl and the lateral temporal-cheek fat pad (C).

These anatomical targets were selected because they represent critical structural components involved in the
development of facial ptosis during aging. By reinforcing ligamentous support structures and repositioning key super-
ficial fat compartments, the VectorLift technique aims to generate a balanced and natural-appearing lifting effect, with
high tissue retention capacity and immediate visible improvement following the procedure.
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Figure 2 VectorLift thread placement design and clinical marking. (A) Schematic representation of the VectorLift technique showing the standardized vectorial placement of
cannulated PDO threads. Four Fine (blue arrows) and two Petite threads (red arrows) are inserted per facial side, for a total of 12 threads per patient, using three entry
points per side following the anesthesia protocol described in the Materials and Methods section. (B) Clinical example of the vectorial marking performed on a patient prior
to the procedure, illustrating thread trajectories and entry points used for implantation. The panel also shows the immediate post-treatment result, highlighting the lifting
effect achieved directly after the procedure.
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Figure 3 Anatomical rationale and lifting mechanism of the VectorLift technique. (A) Schematic illustration of the ligament-based vector reinforcement strategy used in the
VectorLift approach. Red arrows represent Fine threads, while blue arrows represent Petite threads. Thread trajectories are designed to interact with key facial retaining
ligaments, including the zygomatic ligament [A] masseteric ligament, mandibular ligament, and the platysma-auricular fascia complex [B]. Proximal anchoring occurs in a stable
support region between the inferior temporal septum and the posterior region of the orbitomalar ligament [C] while distal thread convergence creates a high-density
support zone between the mandibular ligament and the mandibular septum [D]. (B) Diagram illustrating the lifting effect on superficial facial fat compartments. Vectorial
traction elevates the lateral orbital, medial cheek, and nasolabial fat compartments [A], as well as the superior and inferior jowl and middle cheek fat pads [B] and contributes
to repositioning of the submandibular jowl and lateral temporal-cheek fat pad [C]. Together, these anatomical targets allow balanced tissue repositioning and immediate
lifting with natural-appearing facial contours.

Representative Clinical Outcomes Following VectorLift Treatment
Figure 4 presents a representative panel of patients treated with the VectorLift technique. The figure includes standar-
dized frontal and lateral photographs obtained before and immediately after treatment, illustrating the immediate clinical
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Before After Before After

Frontal Side

Figure 4 Representative clinical outcomes following the VectorLift technique. Standardized frontal and lateral photographs of representative patients treated with the
VectorLift technique. Images show pre-treatment and immediate post-treatment results demonstrating visible elevation and repositioning of mid- and lower-face tissues.
Improvements include enhanced cheek projection, reduction in nasolabial fold prominence, and repositioning of the jowl region. Immediate post-procedure images show
minimal signs of treatment-related trauma, with limited erythema and edema and, no clinically significant petechiae, dimpling, hematomas, or visible bruising. Representative
patients include (A) a 57-year-old female with Fitzpatrick phototype Il, (B) a 46-year-old female with phototype |, (C) a 52-year-old female with phototype Ill, and (D) a 41-
year-old female with phototype IV, illustrating the applicability of the technique across different ages and skin phototypes.

outcomes achieved with this approach. The patients shown represent four cases selected from the complete pool of
treated individuals, chosen to illustrate typical results observed with the technique.

In all patients, an immediate improvement in tissue elevation and repositioning of the mid- and lower-face structures
can be observed. The images demonstrate enhanced definition of facial contours, including improvement in the cheek
projection, reduction in the prominence of the nasolabial folds, and repositioning of the jowl region. Importantly, the
immediate post-procedure photographs show minimal signs of treatment-related trauma, including limited erythema and
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edema, and an absence of clinically significant petechiae, dimpling, skin irregularities, hematomas, or visible bruising.
These clinical manifestations were quantified as “complications”.

Figure 4 includes a representative set of female patients treated with the VectorLift technique: (A) a 57-year-old
patient with Fitzpatrick phototype II, (B) a 46-year-old patient with phototype I, (C) a 52-year-old patient with phototype
111, and (D) a 41-year-old patient with phototype I'V. The inclusion of patients across a range of ages and skin phototypes
illustrates the applicability of the technique in diverse patient profiles.

Overall, the clinical images demonstrate that the VectorLift technique provides effective lifting and tissue reposition-
ing while maintaining a minimally invasive profile, allowing visible aesthetic improvement immediately after the
procedure with minimal signs of procedural trauma.

Procedural Tolerance, Recovery Time, and Patient Satisfaction Outcomes

The VectorLift technique demonstrated improved procedural tolerance and recovery characteristics compared with the
other thread-lifting approaches evaluated in this study. As shown in Figure 5A, patients treated with the VectorLift
technique reported significantly lower intraoperative pain levels, as measured using the Numeric Rating Scale (NRS),
when compared with patients treated with the other two techniques. This finding suggests that the optimized anesthesia
protocol and reduced tissue manipulation associated with the VectorLift approach contribute to improved patient comfort
during the procedure.

In addition, the VectorLift technique showed a significant reduction in recovery time, quantified as the number of days
required for patients to return to their baseline condition following treatment (Figure 5B). In the context of minimally
invasive aesthetic procedures, recovery time is generally defined as the period required for the complete resolution of
procedure-related signs and symptoms, including pain, edema, bruising, and visible skin irregularities, allowing patients
to resume normal daily activities without noticeable treatment effects.

Despite the reduced procedural invasiveness and faster recovery profile, the VectorLift technique demonstrated significant
improvement in facial appearance, as measured by the FACE-Q Facial Appearance Scale. Importantly, no statistically
significant differences in satisfaction scores were observed among the three treatment modalities, indicating that the aesthetic
outcomes achieved with VectorLift were comparable to those obtained with the other thread systems (Figure 5C).

These findings are particularly relevant considering that the comparator techniques involve widely used and
previously reported effective thread-lifting approaches, including PLA/PCL cannulated threads and double-needle PLA
cone-based systems. The ability of the VectorLift technique to achieve comparable patient satisfaction while providing
lower intraoperative pain and faster recovery highlights its potential as a less invasive yet effective alternative for mid-
and lower-face rejuvenation.

Post-Procedure Complications and Safety Outcomes

The incidence of treatment-related complications observed in the study population is summarized in Table 1. Overall,
patients treated with the VectorLift technique demonstrated lower rates of immediate post-procedural complications,
including dimpling or skin irregularities, bruising, edema, and immediate facial asymmetry, when compared with the
other thread-lifting techniques evaluated in this study. These findings are consistent with the less invasive nature of the
VectorLift approach, and the optimized anesthesia and vectorial placement strategy employed during the procedure.

The incidence of thread protrusion was low and not significantly different among the three treatment groups. In most
cases, thread protrusion was associated with excessive facial movement or premature return to physical exercise, often
related to incomplete adherence to the post-procedure recommendations provided to the patients. These events were
easily managed within the first 24 hours by trimming the exposed thread segment and covering the entry point with
a sterile patch and topical antibiotic-corticosteroid cream.

One case of localized infection was reported in a patient treated with the VectorLift technique. The patient reported
removal of the protective patch and the use of makeup and alcohol immediately after the procedure, despite having
received detailed post-procedure care instructions. The complication was successfully resolved with oral doxycycline
200 mg/day for 7 days, combined with removal of the thread three days after the procedure, without further sequelae.
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Figure 5 Procedural tolerance, recovery time, and patient satisfaction. (A) Intraoperative pain levels measured using the Numeric Rating Scale (NRS), demonstrating significantly
lower pain scores in patients treated with the VectorLift technique compared with the other thread-lifting approaches evaluated. Data are presented as mean + SEM, PLA Cone
6.750 + 0.5094 (n = 12); PLA/PCL: 5.357 + 0.3722 (n = 14); VectorLift: 3.250 + 0.4787 (n = 16). PLA Cone vs PLA/PCL: mean difference = 1.655, 95% Cl: 0.2382-3.071, *p < 0.05;
PLA Cone vs VectorlLift: mean difference = 4.012, 95% Cl: 2.595-5.428, ***p < 0.0001; PLA/PCL vs VectorLift: mean difference = 2.357, 95% Cl: 1.022-3.693, ***p < 0.001. (B)
Recovery time expressed as days required for resolution of procedure-related signs and symptoms, including pain, edema, bruising, and skin irregularities, allowing return to normal
daily activities. Patients treated with the VectorLift technique exhibited significantly shorter recovery periods. Data are presented as mean + SEM, PLA Cone: 16.08 + 1.438 (n=12);
PLA/PCL: 12.86 + 0.8245 (n=14); VectorLift:6.333 * 0.8363 (n=18). PLA Cone vs PLA/PCL: mean difference =3.274, 95% Cl: —0.8470—7.395, ns; PLA Cone vs VectorLift: mean
difference = 10.06, 95% CI 5.939—14.18, ***p < 0.0001; PLA/PCL vs VectorLift: mean difference = 6.786, 95% Cl: 2.901-10.67, ***p < 0.001. (C) Patient satisfaction measured using
the FACE-Q Facial Appearance Scale before treatment and two weeks post-procedure. Satisfaction scores were comparable across the VectorLift treatment, indicating similar
aesthetic outcomes despite differences in procedural tolerance and recovery. Data are presented as mean * SEM, before: 50.61 * 2.183 (n=18); after: 69.67 + 2.232 (n=18).
VectorLift: mean difference = 19.06, 95% Cl: 12.71-25.40, ***p <0.000 1. Statistical analysis was performed using two-way ANOVA followed by Tukey's multiple-comparison test or

Welch’s t-test, as appropriate.
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Table | Complication Incidences

PLA Cone | PLA/PCL | VectorLift | p value
Number of patients 12 14 18 na
Age 48 + 85 46 + 8.7 47 £ 9.8 na
Dimpling 10 (83%) 13 (93%) 6 (33%)*** 0.0005
Bruising 10 (83%) 12 (86%) | 2 (11%)*** | < 0.0001
Threads Protrusion 1 (8%) 2 (14%) I (5%) 0.8107
Edema 10 (83%) 14 (100%) | 4 (22%)*** | < 0.0001
Asymmetry 6 (50%) 4 (28%) 4 (22%) 0.2782
Infection 0 0 I (5%) 0.9999

Notes: Post-procedural complications associated with thread-lifting techniques. Age is
presented as mean * SEM. Complications are reported as the number of cases per total
number of patients treated for each technique and expressed as incidence (percentage per
group). Percentages were rounded to the nearest whole number; therefore, minor varia-
tions may occur due to rounding adjustment. Statistical analysis was performed using
Fisher’s Exact Test. n.a = not applicable, ***p < 0.001, ****p < 0.0001.

Importantly, no patients experienced dysesthesia, facial nerve injury, fasciculation, Stensen duct rupture (sialocele),
post-inflammatory hyperpigmentation, visible threads, granuloma formation, or allergic reactions during or after the
procedures. All complications reported in this study were temporary and mild, resolving either spontaneously or with
simple supportive measures such as nonsteroidal anti-inflammatory medication, topical arnica preparations, or inter-
mittent cold compresses. None of the complications resulted in permanent functional or aesthetic damage, and no patients
required additional corrective procedures beyond the minor management measures described above.

Management of Post-Procedural Dimpling and Skin Irregularities
Post procedure dimpling was observed in a subset of patients, although at lower frequency in the VectorLift group
compared with the other techniques shown in Table 1.

Although the incidence of dimpling in our study was lower with the VectorLift protocol compared with the other
techniques evaluated, cases were still observed during the immediate post-procedural period. To manage this complica-
tion effectively and provide immediate correction, we developed a manual correction maneuver referred to as the
“Compass Massage”, illustrated in Figure 6A.

This technique is based on understanding the directional anatomy and engagement pattern of the barbed threads.
Depending on the position of the puckering relative to the thread pathway, specific directional massage movements can
be used to temporarily release the engagement of the cogs with the surrounding tissue. When puckering occurs in the
distal portion of the thread, an upward massage along the vector direction (east-to-west) can be applied, optionally
following local anesthetic infiltration, to release the engaged cogs and restore smooth tissue positioning. Conversely,
when the dimpling occurs in the proximal segment of the thread, massage should be applied in the opposite direction
(west-to-east) along the thread trajectory to reduce excessive tissue tension. Finally, a perpendicular massage from the
mandibular angle toward the midline (north-to-south) can be performed to redistribute tension across the treated area and
further smooth the skin surface.

The underlying causes are multifactorial and may include incorrect implantation depth, excessive traction applied
during thread tightening, anatomical variations in superficial fat compartments, thin or atrophic skin, and localized
tethering between the thread barbs and surrounding tissues. Changes in the distribution or mobility of facial fat pads can
also contribute to uneven tension across the thread pathway, resulting in visible dimpling. This complication has been

widely reported in the literature as a common but generally transient event associated with thread-lifting procedures.?’
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Figure 6 Compass Massage technique for the management of post-procedural dimpling. (A) Schematic representation of the Compass Massage maneuver developed to
correct post-procedural dimpling or puckering associated with thread-lifting procedures. Directional massage movements are applied according to the position of the skin
irregularity relative to the thread trajectory in order to release excessive tension between the barbed cogs and surrounding tissues. (B) Clinical example of dimpling
observed immediately after thread insertion. (C) Immediate correction following application of the Compass Massage technique. (D) Appearance of the treated area
48 hours after the procedure, showing complete resolution of the skin irregularity. This minimally invasive maneuver allows rapid correction of dimpling, improving patient
comfort and satisfaction while preserving the lifting effect of the threads.

The effectiveness of this maneuver is illustrated in Figure 6B—D. Figure 6B shows a typical example of puckering
observed after thread insertion. Figure 6C demonstrates the immediate correction of the dimpling following the Compass
Massage maneuver, while Figure 6D illustrates the appearance of the treated skin 48 hours after the procedure, showing
complete resolution without residual irregularities in a 54 years old patient that underwent the VectorLift technique.

This maneuver represents a simple, safe, and minimally invasive technique that allows immediate correction of post-
procedural dimpling, thereby improving patient comfort and satisfaction. The effectiveness of this approach is facilitated
by the 360-degree three-dimensional molded cog technology of the threads used in the VectorLift technique, which
allows controlled disengagement and repositioning of the threads when directional pressure is applied.

Immediate correction of dimpling is clinically important because visible skin irregularities can generate significant
patient concern and psychological stress during the recovery period, potentially increasing perceived downtime and
reducing satisfaction with the procedure. Furthermore, persistent tissue tethering may theoretically increase the risk of
localized nodules or fibrotic reactions if not properly addressed. For these reasons, the Compass Massage technique
provides a valuable adjunct to the VectorLift protocol, allowing rapid resolution of skin irregularities while maintaining
the lifting effect of the threads.

Discussion

The present study describes the development and clinical evaluation of the VectorLift technique, an optimized cannulated
PDO thread-lifting approach designed to improve procedural tolerance and reduce downtime while maintaining aesthetic
outcomes comparable to widely used thread-lifting systems. Our findings demonstrate that this technique provides
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significantly reduced intraoperative pain and shorter recovery time, while achieving similar patient satisfaction rates compared
with PLA/PCL cannulated threads and double-needle PLA cone-based threads. In addition, the VectorLift protocol was
associated with lower rates of common early complications, including edema, bruising, dimpling, and transient facial
asymmetry. These findings suggest that a vector-optimized anatomical approach combined with targeted anesthesia infiltration
may improve patient experience without compromising clinical effectiveness.

A key element underlying the effectiveness of thread lifting is the reinforcement of facial retaining ligaments, which
play a critical role in maintaining soft-tissue support during aging.>? Facial aging is strongly associated with attenuation
of ligamentous structures such as the zygomatic, masseteric, and mandibular ligaments, resulting in descent of superficial
fat compartments and loss of facial contour.”” Mechanical repositioning of these structures through thread engagement
can restore support and elevate ptotic tissues, producing a lifting effect that mimics certain aspects of surgical
repositioning but with significantly lower invasiveness. Anatomical studies have demonstrated that successful thread-
lifting outcomes depend largely on appropriate vector orientation and anchoring within stable ligamentous zones, which
allow redistribution of mechanical tension across facial soft tissues.**

The use of PDO threads in aesthetic medicine has increased substantially in recent years due to their favorable safety
profile and predictable biodegradation characteristics. PDO is a synthetic absorbable polymer widely used in surgical
sutures since the 1980s and has demonstrated excellent biocompatibility, minimal inflammatory response, and gradual
hydrolytic degradation within approximately 6-8 months.?* In addition to providing immediate mechanical lifting, PDO
threads can stimulate mild collagen deposition around the thread pathway, contributing to tissue support during the
resorption process.?® Clinical studies have reported that PDO-based thread lifting can provide effective short-term facial
rejuvenation with a relatively low complication profile, particularly when performed by trained practitioners using
appropriate patient selection and technique optimization.*’

From an anatomical perspective, the VectorLift technique was designed to target specific ligamentous and fat-pad
structures involved in mid- and lower-face aging. The vectorial orientation used in this protocol emphasizes engagement
near the inferior temporal septum and orbitomalar region, while creating support convergence between the mandibular
ligament and mandibular septum. This configuration facilitates elevation of multiple superficial fat compartments,
including the nasolabial, cheek, and jowl fat pads, which play an important role in facial contour and perceived aging.
Similar anatomical targets are commonly addressed in surgical lifting procedures, although surgical approaches typically
involve extensive tissue dissection and longer recovery times. In contrast, minimally invasive procedures such as dermal
fillers and biostimulator injectables, including poly-L-lactic acid and calcium hydroxyapatite, aim to restore facial
structure through volume and collagen stimulation rather than mechanical repositioning. While these treatments can
improve facial appearance, their mechanism differs from thread lifting, which provides a direct lifting effect through
tissue anchoring.?*>°

Appropriate patient selection remains a critical determinant of success in thread-lifting procedures. Ideal candidates
typically present mild-to-moderate skin laxity with preserved facial volume and limited skin redundancy, allowing
mechanical repositioning of tissues without the need for surgical excision. In our study, the technique demonstrated
effectiveness across a range of ages and Fitzpatrick skin phototypes, suggesting that this approach may be suitable for
diverse patient populations when anatomical indications are respected. Importantly, the technique should not be viewed
as a replacement for surgical lifting in patients with advanced laxity but rather as a minimally invasive alternative for
individuals seeking moderate improvement with reduced downtime.*'*

Patient tolerance is another important factor influencing acceptance of aesthetic procedures. Pain perception during
minimally invasive treatments can significantly affect patient satisfaction and willingness to undergo future procedures. In
the present real-world exploratory setting, the VectorLift protocol was associated with lower reported intraoperative pain
scores, which may be related to the combination of targeted neural blockade and reduced tissue infiltration used in this
approach. In contrast, some thread-lifting techniques may require larger anesthetic volumes or cannula-based hydrodissection,
factors that could contribute to greater tissue distension, edema, or procedural discomfort. Additionally, the use of double-
needle thread systems or higher numbers of threads may involve increased tissue manipulation, which could potentially
influence the occurrence of hematomas or postoperative swelling. Importantly, despite the observed differences in procedural
tolerance and recovery characteristics, patient satisfaction rates remained comparable among the evaluated techniques,
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suggesting that all approaches were capable of achieving clinically meaningful aesthetic improvement within the context of
their respective indications and procedural characteristics.

The complication profile observed in this study is consistent with previously reported literature describing mostly
mild and transient adverse events associated with thread lifting, such as bruising, swelling, dimpling, and temporary
asymmetry.>® Notably, although the VectorLift technique showed lower complication rates, the other techniques
evaluated in this study also demonstrated acceptable safety profiles and did not result in severe or permanent complica-
tions. Therefore, our findings should not be interpreted as suggesting that other thread-lifting systems are inferior or of
lower quality. Instead, the results indicate that the VectorLift technique may represent an alternative option for patients
seeking a less invasive approach with faster recovery, while the other techniques remain valuable tools that may provide
advantages such as stronger lifting force, greater collagen stimulation, or longer durability.

Our findings are in accordance with previous studies evaluating PDO thread-lifting techniques using ultrasonographic
follow-up. The authors demonstrated that PDO threads promote effective tissue repositioning and collagen formation
with measurable improvement in facial sagging through ultrasound analysis.>* Interestingly, while their study confirmed
the effectiveness of PDO-based lifting, our VectorLift approach additionally demonstrated improved procedural tolerance
and reduced downtime, highlighting the potential clinical benefit of anatomically guided vector optimization and reduced
tissue manipulation.

An important aspect addressed in this study is the management of post-procedural dimpling, a relatively common
early complication reported after thread-lifting procedures. Dimpling may occur when excessive tension or superficial
thread engagement produces localized tethering of the skin along the thread trajectory. In our clinical setting, we
descriptively observed the potential usefulness of a manual maneuver referred to as the Compass Massage, which was
developed as a practical adjunctive technique intended to reduce localized tissue tension through directional massage
following thread placement. Manual massage has previously been suggested as a conservative management approach for
thread-related irregularities, as controlled pressure may help redistribute tissue tension and facilitate relaxation without
invasive intervention.>> The Compass Massage maneuver expands on this concept by incorporating directional manip-
ulation according to thread orientation and the location of the irregularity. Although this approach was observed to be
useful for immediate correction of dimpling in our experience, it should be interpreted as a descriptive technical adjunct
rather than a formally validated therapeutic strategy. Immediate management of visible skin irregularities may never-
theless be clinically relevant, as these alterations can generate patient concern and negatively influence perceived
recovery time and overall satisfaction during the early postoperative period.

This study has several limitations. First, the follow-up period was relatively short, which limits evaluation of the long-
term durability of the treatment. However, long-term assessment was not the primary objective of this study, as many
patients undergo maintenance aesthetic procedures that may influence perceived longevity of thread-lifting outcomes.
Second, the study design was non-randomized and non-blinded, reflecting the ethical considerations inherent to aesthetic
medicine, where treatment allocation based solely on experimental design may not align with patient preferences or
clinical indications. Third, the sample size was relatively small, although since the establishment of the VectorLift
protocol, more than 200 patients have been treated using this approach, indicating broader clinical applicability beyond
the study population. Finally, male patients were not included, as anatomical differences and beard distribution may
require adjustments to the technique; further research is ongoing to evaluate modifications of the protocol for male facial
anatomy.

Despite the increasing popularity of thread-lifting procedures, some controversy remains regarding their scientific
validation. A portion of the medical community has questioned the strength of the available evidence supporting these
techniques and has highlighted the presence of a “significant theoretical and methodological gap in the subject of
procedures for facial rejuvenation”.*® These concerns emphasize the need for well-designed clinical studies and rigorous
scientific evaluation to better define the indications, effectiveness, and safety of thread-based lifting procedures. As
authors, we strongly support the advancement of evidence-based aesthetic medicine and believe that continued investiga-
tion is essential to clarify the role of minimally invasive lifting techniques within the broader spectrum of facial
rejuvenation strategies. We hope that the present study represents a modest but meaningful contribution toward
strengthening the scientific foundation of this field.
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Conclusion

The VectorLift technique represents an exploratory anatomically guided PDO thread-lifting approach developed within
a real-world clinical setting with the aim of optimizing procedural tolerance and early recovery while achieving clinically
meaningful aesthetic outcomes. The observational findings of this study suggest that the combination of vector-oriented
thread placement, targeted anesthesia infiltration, and conservative management of common early complications may be
associated with favorable short-term procedural characteristics and high patient satisfaction. However, given the non-
randomized design, limited sample size, and short follow-up period, these findings should be interpreted cautiously.
Further controlled studies with larger populations and longer-term follow-up are required to determine the reproduci-
bility, durability, and comparative effectiveness of this approach.
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