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Editorial on the Research Topic Reconstructive and aesthetic surgery of the face: new frontiers in research and clinical applications


The face occupies a central place in human experience. It represents the primary medium of interpersonal communication and a fundamental component of individual identity, conveying emotions, intentions, and social cues. At the same time, it is one of the anatomical regions most frequently affected by cutaneous malignancies, often necessitating surgical excision followed by reconstruction (1). The dual functional and symbolic value of the face makes any therapeutic intervention particularly delicate, as surgical treatment inevitably extends beyond the mere removal of disease and may significantly influence a patient's appearance, self-perception, and quality of life (2).

For these reasons, considerable efforts have been devoted over the years to refining reconstructive strategies capable of achieving optimal oncologic control while preserving form and function. Techniques have evolved from secondary intention healing and skin grafting to increasingly sophisticated local and microsurgical flaps, allowing tailored solutions based on defect size, depth, and anatomical subunit.

A similar degree of attention has characterized the management of aesthetic concerns and age-related changes of the face, including tissue ptosis, volume depletion of facial fat compartments, blepharochalasis, and alterations in skin quality. Advances in surgical expertise and technological innovation have led to highly specialized and progressively less invasive procedures, such as endoscopic approaches in forehead lifting, as well as a growing integration of regenerative techniques and energy-based devices (3).

The aim of this Research Topic is therefore to provide a comprehensive overview of current standards and emerging perspectives in facial treatment, encompassing reconstructive and aesthetic surgery alongside regenerative medicine and minimally invasive or non-invasive therapies.

The collection brings together ten contributions addressing these diverse yet interconnected themes, offering updated insights and novel viewpoints in the management of facial pathologies and aesthetic subunits.

In the work of Chen et al., for example, the use of CO2 lasers was analyzed in comparison with standard surgical treatment for basal cell carcinoma: the use of this less invasive technique achieved comparable efficacy with reduced complication rates, while Brambullo et al. introduced a modification of the traditional forehead flap, known as the “dragonfly” technique. This variant enables the simultaneous reconstruction of both the internal and external nasal layers using a single vascular pedicle, thus allowing for total nasal restoration in a single stage.

Other works emphasize the importance of evaluating outcomes beyond purely technical success. Studies addressing minimally invasive cosmetic procedures (Alawadhi et al.) reveal the relevance of psychological assessment, underscoring that patient selection and informed consent must account for underlying anxiety or body image concerns. In parallel, investigations into blepharoplasty (Wang et al.) techniques and eyelid surgery document not only aesthetic improvement but also measurable gains in quality of life and reductions in appearance-related anxiety.

The work of Zhang et al. also evaluated eyelid cosmetic surgery, assessing transconjunctival blepharoplasty with orbital fat repositioning in 30 patients, noting not only an aesthetic improvement but also an improvement in quality of life.

When evaluating treatment for another facial area, the temporal fossa, a systematic review (Nasim et al.) supports the safety and effectiveness of autologous fat grafting for temporal hollowing, with high patient satisfaction and low complication rates.

Nasal surgery constitutes another major focus of the collection. Efforts to individualize clinically important differences in septoplasty outcomes highlight the need for patient-centered metrics in functional surgery (Haye et al.). At the same time, predictive models for complications in augmentation rhinoplasty (Ju et al.) and refined techniques for dorsal augmentation (Pincet et al.) illustrate the increasing role of risk stratification and technical standardization in aesthetic and reconstructive rhinoplasty.

The work of Gennai et al. analyzed the results of 22 years of application of the MIVEL (Minimal Incision Vertical Endoscopic Lift) technique, performed on 784 patients divided into three groups: MIVEL I (to intervene on the brow and periocular area in subjects between 21 and 35 years of age), II, and III (in subjects over 55 years of age with deeper facial sagging).

In conclusion, the contributions gathered within this Research Topic address several fundamental dimensions of facial surgery, spanning oncologic management, reconstructive strategies, aesthetic refinement, technical surgical considerations, and the psychological implications that inevitably accompany interventions in the cephalic region. Although often analyzed separately for methodological clarity, these domains are deeply interdependent in clinical practice. The treatment of facial conditions, whether driven by malignancy, trauma, congenital anomalies, or elective aesthetic indications, rarely allows for a compartmentalized approach, as each intervention carries functional, morphological, and emotional consequences.

Across all included works, a recurring message emerges: successful facial treatment requires a careful balance between oncologic radicality, reconstructive foresight, aesthetic harmony, and psychosocial awareness. The face is not merely an anatomical district but the core of individual identity and social interaction, and this complexity must guide every therapeutic decision.

Nevertheless, several challenges remain. The need for standardized and validated outcome measures that integrate functional, aesthetic, and psychological parameters is increasingly evident. Long-term prospective data are still limited for many minimally invasive and regenerative approaches. Moreover, the integration of predictive models and individualized risk assessment tools into routine practice represents an important future direction, particularly in rhinoplasty and reconstructive planning. Finally, strengthening multidisciplinary collaboration between surgeons, dermatologists, oncologists, and mental health professionals will be essential to ensure truly patient-centered care.
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Background: The forehead flap is probably the most used method for nose reconstruction after cancer resection. During the past century, this technique has been continuously refined to achieve better functional and aesthetic outcomes. Different variations have been described, with the original technique being modified based on tissue loss, the layer to be replaced, and the management of the donor area.



Methods: We propose a new and innovative version of the forehead flap in which both the forehead skin and the frontal muscle are harvested simultaneously using the same vascular pedicle. Partially separating the two layers allows muscle tissue to replace the inner layer and cover the nasal septum framework, while the skin will replace the outer layer. The nostrils are reconstructed simultaneously using bilateral hinge-over lining skin flaps harvested from the nasal folds.



Results: Step by step, a schematic illustration of the technique is given, followed by a complete report on a successful total nose reconstruction case.



Conclusions: Despite the increasing number of techniques which have been introduced to achieve full reconstruction of the nose, including microsurgical tissue transfer, the simultaneous replacement of both the inner and outer layers continues to be an issue for the plastic surgeon. In this article, we suggest a solution for total nose reconstruction in a single-stage procedure.
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Introduction

Since the 6th century when Sushruta first introduced the method of nasal reconstruction with a forehead flap (1, 2), the original technique has remained largely unchanged. Its remarkable adaptability to various losses of tissue, combined with its ability to replicate the native skin texture and color of the nasal pyramid, has made it an enduring and effective solution.

Over several centuries, the fundamental principles of reconstruction have remained constant: it is necessary to replace all three layers of the nose to avoid distortions and impairments to airflow while achieving a satisfactory cosmetic outcome. These three layers are comprised of an internal lining, a bone/cartilage structure, and an outer skin envelope (3).

Regarding the primary objective of repairing external skin loss after skin cancer ablation, the forehead flap has proven to be an exceptionally effective and dependable solution (4). On the other hand, addressing the need to cover underlying structures, such as the cartilaginous septum, and providing suitable support for cartilage grafts typically requires the transposition of other mucosal or cutaneous flaps (5–7).

Complex reconstruction of this nature is usually accomplished through a multistage procedure, requiring the patient to undergo multiple operations to achieve the final result (3). To minimize the need for additional procedures, we explored the feasibility of reconstructing the outer and inner soft tissue layers of the nose using only the forehead flap. The extensive blood supply branches present throughout the skin and muscle tissues of the frontal region make aggressive dissection a viable and safe option (8).

By partially separating the muscular component from the skin paddle, the former can be used to encase and nourish the cartilaginous framework or grafts, while the latter is responsible for the outer covering.

In this article, we introduce our preliminary results with such innovative technique.



The “dragonfly” flap technique

Upon the completion of nasal cancer excision, various anatomical structures may be absent, such as the nasal skin from the nasion to the labial philtrum, the alar and triangular cartilages, the cartilaginous septum, the proximal bone septum, and a variable portion of the nasal fold skin.

The preoperative part of the procedure begins by measuring the size of the skin defect, and its representation on the forehead and flap axes is determined based on the width and height of the hairless skin (Figure 1A).


[image: Six-panel medical illustration depicts various stages of forehead flap nasal reconstruction. Panels A and F show initial and final facial outlines. Panels B through E display sequential surgical steps, including flap design, transfer, shaping, and integration to reconstruct nasal defects.]
FIGURE 1
Schematic illustration of the dragonfly technique. The conventional forehead flap design (A) Composite flap harvested and split and nasal resection with cantilevered septum reconstruction complete (B) Transposition of the flap on defect and complete covering of septum framework with the flap muscle wings (C) Sculping of the hinge-over skin flaps from the labial folds (D) Grafting of neo-alars with bone or cartilage (E) Final external covering of alars with the flap lateral cutaneous wings (F).


The forehead flap is harvested at full thickness, encompassing the underlying frontal muscle, while leaving only the periosteum above the calvaria. The dissection proceeds from the capillitium margin towards the origin of the supratrochlear vessels at the medial third of the eyebrow. Approximately 1 cm above the eyebrow, dissection proceeds subperiosteally. The forehead flap is then harvested in a conventional manner.

At this point, both lateral portions of the frontal muscle are gently dissected from the overlying skin paddle while carefully keeping the two layers in contact for a width of 1 cm along the flap axis. Consequently, the flap is partially divided into four sections, resembling a four-winged dragonfly (Figure 1B).

The so-shaped flap is then advanced to cover the prelaminated cartilage or bone framework that replaces the nasal septum. The two muscle wings of the flap are bended to cover both sides of the framework instead of the removed native mucosa. To maintain the proper positioning of the muscle flaps and eliminate any dead space between them, some sutures are used to connect them side to side (Figure 1C).

Two hinge-over flaps are obtained from each nasal fold and transferred medially to the reconstructed septum, particularly in cases of complete alar loss (Figure 1D). To prevent alar collapse during inspiration, a piece of cartilage or bone is typically grafted onto the subcutaneous surface, while the skin paddle forms the inner nostril vault (Figure 1E).

After the completion of the procedure, the forehead flap's skin wings are securely sutured over the alar grafts, and the tip of the flap is anchored to the labial philtrum, effectively reconstructing the columella (Figure 1F). The entire single-stage nose reconstruction has been accomplished. It is essential to carefully position the nostril splints to prevent excessive internal pressure.

The removal of sutures will be determined by the healing of the wound, and the sectioning of the flap pedicle will be scheduled 3 to 6 weeks following the surgery.



Case description

A 54-year-old female patient presented at our outpatient clinic with recurrent basal cell carcinoma of the nasal skin.

She had previously undergone several partial excisions of the cancer with no free margins. The patient's clinical history was unremarkable for any other disease.

We discussed the pros and cons of a procedure for tumor eradication without immediate reconstruction to wait for the pathologist's response regarding the margins. Full-thickness resection of the external skin envelope of the dorsum and right alar was performed, but the left and inferior skin margins and nasal septum were still involved in the cancer. In the second surgery, all residual nasal subunits were removed, including the columella, the entire cartilaginous septum, and the distal part of the bone septum (Figure 2). In the same procedure, a tissue expander was positioned under the scalp and hairless frontal area to increase the flap surface and allow direct donor site closure. Unfortunately, the tissue expander was subsequently exposed through the skin incision and had to be removed.


[image: Panel A shows a close-up of a patient’s face with a significant nasal defect and tissue loss, including inflammation and crusting at the nasal opening. Panel B presents a side view of the same patient, highlighting facial swelling and nasal deformity with exposed tissue at the nasal bridge.]
FIGURE 2
The local conditions following the eradication of basal cell cancer. The entire nasal pyramid and a part of the septum are absent, frontal view (A) and lateral view (B).


Finally, the resection margins were disease-free, so a reconstructive procedure was planned.

Given the limited amount of nasal mucosa, microsurgical reconstruction of the inner layer was proposed to ensure adequate coverage of the septum to be reconstructed. However, the patient declined this treatment option and requested a single-stage procedure.

This complex situation necessitated a reevaluation of regional surgical options and the anatomical pathway of the supratrochlear vessels. The extensive distribution of source vessels within the substance of both the skin and muscle led to the planning of a composite forehead flap that allows for the concurrent replacement of the inner and outer nasal layers.

Preoperatively, measurements were taken to determine the amount of skin required to cover the nasal fossae and provide an adequate height for the dorsum and tip of the nose.

In the third surgical procedure, a cantilever bone graft was created by combining two sections of rib harvested from the sixth and seventh left ribs. This graft was then modeled and fixed in a framework that served as a new septum.

During the procedure, a conventional design for a forehead flap was drawn for total nose replacement. A full-thickness composite flap, which included the muscular tissue of the underlying frontal muscle, was then harvested. The dissection of the flap into four wings proceeded as previously described, and the flap was transposed to cover the septal framework (Figure 3). Additionally, two cutaneous hinge-over flaps were harvested from each nasolabial fold and rotated to the neoseptum to recreate the nostrils.


[image: Panel A displays a surgical procedure on a patient’s face, showing a marked and elevated forehead skin flap; nasal defect is exposed. Panel B shows gloved hands lifting the forehead skin flap, demonstrating blood vessels and underlying tissue. Panel C presents the patient post flap transfer, surgical sites sutured, with visible incisions on the forehead and nose.]
FIGURE 3
The harvest of the composite forehead flap (A) splitting the flap's edges into four wings resembling the dragonfly (B) after that, the flap is rotated to cover the septal cantilever graft (C).


Two cartilage grafts were positioned and secured to the hinge-over flaps to prevent collapse during inspiration. Since the patient preferred not to wait for the second intention of healing, the donor area of the forehead was grafted with skin. Finally, the final sutures were applied, and nasal stents were positioned.

The duration of the surgical procedure was 3.5 h, and the patient experienced an uncomplicated postoperative period. After three days, the patient was discharged and the splints were removed after five days.

The external sutures were removed after twelve days, and the pedicle sectioning was planned and executed after four weeks.

During the forty-day postoperative follow-up, the patient's septum, which had been reconstructed with three laminated layers, was examined using an endoscopic optical device (Figures 4A,B). A new, mature mucosal layer with a normal appearance covered the entire surface of the forehead flap's muscular wings. No pathological holes or interruptions in the septum were observed.


[image: Panel A and B show close-up endoscopic views of the nasal cavity. Panel C, D, and E present clinical photographs of a woman with red hair from three angles: oblique, frontal, and from below with the head tilted back.]
FIGURE 4
An endoscopic optical device is used for a 40-day postoperative endonasal check. There was no fistula or residual bare muscular surface present on either side of the neo-septum. The right side (A) and the left side (B) Aesthetic outcome after 6 months, lateral (C) and frontal view (D) and the view from below (E).


Three months after the initial procedure, the patient underwent another surgery to refine the dorsum and increase the nasal tip projection, which was achieved through cartilage grafting from the auricular concha. The patient was advised to wear nostril splints during this period to prevent deformation caused by scarring.

Following this surgery, the patient reported being satisfied with both the functional and aesthetic outcomes (Figures 4C–E).

There were no signs of vascular impairment after any of the procedures, and the patient did not report any airflow disturbance or alar collapse during outpatient visits or otherwise.



Discussion

Reconstruction of the nose is widely regarded as one of the most complex plastic surgery procedures due to the intricate process of replicating the various layers of tissue in their natural proportions. This delicate task requires a high degree of skill and precision, as any miscalculation or error can result in the formation of irregularities, airflow impairment, and aesthetic concerns (9, 10).

Although there is still no definitive solution to the problem, several variations of the original technique of forehead flap have been found to be effective in achieving better outcomes (11, 12).

However, the majority of the literature is focused on nasal partial reconstruction, which involves reconstructing only a full-thickness missing subunit or proposing solutions for the entire external skin layer without considering the issues of the internal lining and cartilage framework (13–15). In the most challenging situations, where the skin and its underlying layers necessitate subtotal replacement, reconstructive measures typically entail harvest and transposing of multiple local flaps in conjunction with septal or alar grafting (16, 17). An alternative approach involves microsurgical tissue transplantation of any required size, which allows for prelamination of composite flaps with cartilage or bone grafting before transferring them to the defect. This approach has been shown to be effective in restoring the natural contour of the face, and can be used to treat a variety of defects, including those caused by trauma, surgery, or congenital abnormalities (18). Even if this can be considered the ultimate solution to address otherwise unsolvable problems, some authors have posed evidence of aesthetic limitations of such reconstruction, urging the use of a forehead flap to cover a microsurgically rebuilt nose (19).

Another issue is the number of stages required to complete reconstruction, from the patient's perspective, fewer procedures with less complexity are generally preferred whenever possible.

In this scenario, the dragonfly forehead flap was thought to be a reliable solution for the loss of the entire external nasal vault, along with the septum and alar framework, with the advantage of completing the entire reconstruction in one stage.

However, it is still necessary to detach the pedicle after a few weeks, as in the traditional approach. Some authors have suggested a modification that involves thoroughly dissecting the subcutaneous tissue of the pedicle to bury it, thereby avoiding the external route and eliminating the need for sectioning (20, 21).

Additionally, Cordova et al. proposed a reliable propeller flap based on a supratrochlear perforator, which eliminates the need for a second stage (22).

Compared to other techniques, this solution allows for the simultaneous treatment of wider soft tissue defects and the absence of a dorsal septum and columella.

A potential alternative to this method would be a half-shaped dragonfly flap, which involves harvesting the paramedian forehead flap using only one muscular wing. This approach may prove beneficial in cases where the cancer has only invaded one side of the nasal vault, necessitating asymmetric resection, as in the case of cancer arising from the inner mucosal layer; however, we have not yet experienced this.

Additionally, it permits the entire procedure to be carried out using a single donor site, the forehead, with the exception of the labial fold, from which the first author's preferred flap for nostril reconstruction is harvested.

The use of two additional hinge-over flaps have proven to be of great benefit in improving the natural-like appearance of the neo-nostrils whenever the defect involves completely one or both alars; therefore, we have included this flap together with the use of alar grafting in the description of the technique as an integral part of the procedure.

The limitations associated with nasal reconstruction utilizing a forehead flap may not be entirely resolved through this technique. Potential outcomes such as donor site healing complications, suboptimal cosmetic results, and eventual deformities may still occur.

The process of regenerating the nasal mucosa over the muscular surfaces of the wings, which cover both sides of the reconstructed septum, presents another disadvantage. During this period, the septal framework is prone to exposure and collapse due to partial or complete necrosis of the muscular wings. To investigate this issue, we conducted an endoscopic examination of both nasal fossa 40 days after the procedure. The results of our examination revealed that the muscle wings had completely regenerated without any evidence of fistulas, confirming the efficacy of the surgical procedure.

A similar variant of this approach has been described by Harrison et al. (23), in that report a chimeric forehead flap was harvested, composed of a pericranium layer flap and the conventional skin paddle, using the supratrochlear vessels as a common blood source. The first served as a nourishing bed for the rib grafts, while the latter was used for external covering.

The primary distinction between this method and ours pertains to the components of the chimeric flap. The risk of vascular impairment is substantial when harvesting a pure periosteum flap, as its blood supply is difficult to accurately determine and safely preserve. Secondly, the placement of the pericranium flap under the graft may restrict its range of motion and consequently impede complete coverage of the septum. Lastly, if the size of the forehead flap surpasses the possibility of direct closure, the calvaria would be uncovered at the donor site, which would significantly impact its potential application in the event of total nose loss.

Finally, it should be clearly stated that aesthetic enhancements of the nose profile can still be necessary after reconstruction with the dragonfly flap, since this approach does not offer any additional benefit with respect to the traditional procedures under this view.

The process of flap revision involves reopening a section of the suture line, removing excess fat from the flap, and reshaping the supra-alar convexity following the steps described in the literature (4).



Conclusions

To the best of our knowledge, this is the first description of such a variant of forehead flap, and as with any new technique, further experience is needed to properly evaluate the pros and cons before drawing definitive conclusions.

The dragonfly flap is a promising new solution for restoring complete loss of the nose, reducing the overall impact of a complex procedure on the patient, and achieving favorable outcomes in terms of respiratory function and aesthetic appearance.
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Background: Autologous fat grafting for temporal augmentation is increasingly popular in aesthetic surgery. However, its high absorption rate, unpredictable volume retention rate, and potential safety risks are significant drawbacks. Evaluation methods for the fat graft survival rate, especially volume retention in the temporal area, vary widely and tend to be more subjective than objective. Therefore, this systematic review aims to analyze the unpredictable volume retention rate, associated safety concerns, and the various assessment strategies following autologous fat grafting for cosmetic temporal augmentation.



Methods: We conducted a systematic review of manuscripts listed in the MEDLINE/PubMed database on autologous fat grafting for cosmetic temporal augmentation. Articles had to be available in full text and written in English. Studies not presenting human data or not discussing cosmetic indications were excluded. We adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.



Results: Eight articles were included. The average fat volume injected into each temporal region was 10.69 ml (range 6–17.5) on the right and 10.64 ml (range 5.9–17.4) on the left side. All included articles utilized photographic documentation before and after treatment, along with various questionnaires and scales (37.5% Likert Scale, 12.5% Hollowness Severity Rating Scale, 12.5% Visual Analogue Scale, 12.5% Allergan Temple Hollowing Scale). For objective assessment, one article (12.5%) used computed tomography, and another (12.5%) employed a three-dimensional scanning system to objectively evaluate fat graft survival.



Conclusion: Autologous fat grafting effectively addresses temporal hollowness, with high patient satisfaction and a favorable safety profile. However, the variability in fat retention rates highlights the need for more controlled studies to establish reliable, validated methods for evaluating fat graft survival in the temporal area, and to further assess the safety of this procedure.
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Introduction

Temporal hollowness is caused by a loss of soft tissue volume and elasticity during physiological facial aging or due to pathophysiological alterations after trauma, infection, or tumor surgery (1). Temporal volume loss leads to more prominent bony margins with a concave shape of the upper face region (1). From an aesthetic point of view, this is commonly associated with an unpleasing old and gaunt appearance (1). On the contrary, a youthful face is characterized by a smooth contour of temples (1). Bearing in mind that more and more patients wish to have anti-aging or age-reversing procedures to look more youthful, the restoration of temporal volume is a frequently requested surgical method in daily clinical routine in order to optimize facial aesthetics (2). Injectable fillers, allogeneic implants, autologous grafts, and microvascular transplantation offer the most common and frequently used surgical methods to obtain more temporal volume (3–5). For cosmetic purposes, autologous fat grafting (AFG) is a very well-established technique not only because it is easy to harvest but also because of its abundance, malleability, and low costs it is a commonly used approach for filling and replacement purposes (6). Additionally, the complication rate is low, and the procedure is safe and easy to perform (1). Despite the advantages of AFG and its important role in facial rejuvenation, it is also accompanied by drawbacks. Current studies show a loss of transplanted fat in the temporal area of 20%–90% only 1 year after treatment, resulting in poor aesthetic outcomes and a low patient satisfaction rate (7, 8). This explains why the temporal area seems to be one of the facial subunits with the lowest patient satisfaction rate after autologous fat graft augmentation (8). However, autologous fat grafting is not standardized, and the number of various techniques is relatively high, so existing scientific literature controversially debates, for example, the long-term success rates, especially depending on the applied technique (9). Another major problem is that the evaluation of the clinical outcome, both aesthetically and functionally, is commonly made on subjective assessments by the patient or the investigator, although standardized objective criteria would be advisable to assess this highly delicate procedure. Validated objective assessment methods, such as three-dimensional scanning and imaging systems, radiological evaluation based on computed tomography or magnetic resonance imaging, and standardized questionnaires, would allow filling this gap (1, 10). In order to assess the clinical importance of fat grafting for the restoration of temporal hollowness with objective evaluation tools, we therefore aimed to perform a comprehensive systematic review since, to the best of our knowledge, there is no such existing article. Here, our specific interest lies in elucidating the benefits and drawbacks of the most commonly performed fat grafting techniques, their short- and long-term outcomes, and highlighting future potential developments in this highly demanding facial plastic reconstructive procedure technique.



Methods

A systematic review of articles on autologous fat grafting for cosmetic temporal augmentation was conducted in December 2021 as previously described (11). We adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) protocol and performed a MEDLINE database search via PubMed using the following search terms: [(“temporal” or “temple” or “facial”) and (“hollowing” or “depression” or “augmentation”) and (“fat graft” or “grafting” or “fat”)]. We applied the “humans” filter to all searches. Additionally, our search strategy was limited to English articles available in full text.

All relevant articles where study participants underwent autologous fat grafting for temporal augmentation were reviewed. The inclusion criteria were articles presenting original research involving patient data. We included prospective and retrospective studies, case series, and case reports. We excluded review articles, animal or cadaver studies, and articles focused on temporal augmentation for non-aesthetic purposes, such as reconstructive purposes due to, for example, congenital or traumatic temporal volume loss. Furthermore, we excluded studies utilizing other methods for temporal augmentation, such as fillers, flaps, or implants.

A full-text analysis of the remaining articles was conducted. The PRISMA flowchart (Figure 1) summarizes the exclusion process. We recorded the following data points: authors, year of publication, study design, sample size, amount of volume injected, percentage of volume retention, time to follow-up, subjective and objective assessment criteria, patient satisfaction, and complications.


[image: Flowchart illustrating a systematic review process. Four phases are shown: identification, screening, eligibility, and inclusion. Four hundred seventy records are identified and duplicates are removed. Screening reviews 470 records, excludes 232, then 238 are screened further, 201 more excluded. Eligibility phase assesses thirty-seven reports, excluding twenty-nine for non-surgical conditions, ineligible interventions, or study design. Eight studies are included in the qualitative synthesis.]
FIGURE 1
Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flowchart of the selection process to include articles for this systematic review and meta-analysis.




Results

For the final manuscript, articles with a total of 719 patients met the inclusion criteria and were included in this systematic review. Table 1 includes a detailed summary of 8 studies on fat grafting for temple augmentation, mostly comprising retrospective reviews with one controlled prospective trial. The studies range in sample size from 34 to 208 patients. Injected volumes per temple range from 6 ml to 657 ml, though not all studies report specific volumes. Volume retention rates are inconsistently reported, but when available, range from 33% to 65%. Follow-up periods vary from 6 months to 96 months.


TABLE 1 Overview of included articles.

[image: Table summarizing characteristics of studies on fat grafting for temple augmentation, listing study year, design, sample size, grafting technique, donor site, injection volume, volume retention, follow-up duration, objective and subjective assessments, and additional methodological details.]

Outcome measures include both objective and subjective assessments. Objective methods feature photographic analysis, 3D laser scanning systems, and computed tomography (CT). Subjective evaluations include satisfaction rates (ranging from fully satisfactory to unsatisfactory), Likert scales, and self-evaluation by patients. The types of articles included seven retrospective reviews and one controlled prospective trial (2, 12–18).


Fat grafting techniques

Fat grafting is a well-established method for facial contouring, including cosmetic temporal augmentation. Various approaches have been documented in the literature, focusing on precise fat placement to enhance outcomes. Traditional lipoinjection, a widely accepted technique, involves harvesting fat from donor sites like the abdomen or thighs, processing it, and injecting it into the desired areas. This method allows for effective correction of volume loss in the temporal region and has been extensively used due to its reliability and adaptability.

For instance, Hu et al. utilized traditional lipoinjection for temporal augmentation, where fat was harvested from donor sites, decanted, and injected into the temporal area to correct volume loss (2). Similarly, Chiu et al. described a technique of autologous fat grafting to the temple and forehead, where fat is harvested, processed through centrifugation, and then carefully injected into the target areas (14). Both studies emphasize the effectiveness of traditional fat grafting methods in restoring facial fullness, particularly in the temporal region, highlighting their safety and efficacy in clinical practice.

Some studies have explored more specialized fat grafting methods. For instance, microautologous Fat Transfer-Gun (MAFT-Gun) Using microautologous fat transfer (MAFT). In two articles, the use of MAFT for cosmetic temporal augmentation is described (12, 15). Additionally, Lee et al. used a special device to apply the microautologous fat graft in the temporal fossa, called “MAFT Gun.” The MAFT-Gun can inject specific aliquots of fat precisely into each layer (12). The “3M3l” Technique Huang et al. described the targeted fat graft technique by following the principle of “3M3l”, i.e., Multitunnel, Multilayer, Multipoint, Low-pressure suction, Low Speed, and Low volume (13).



Adjunctive therapies

Further variations of fat grafting included the use of Stromal Vascular Fraction (SVF)- or Platelet-Rich Plasma (PRP)-assisted cell therapy. Stromal Vascular Fraction (SVF) and Platelet Rich Plasma (PRP) Assisted Cell Therapy Further variations of pure fat grafting are SVF- or PRP-assisted cell therapy for temporal augmentation (14, 18). In the included articles of this systematic review, Li et al. used SVF-assisted fat transfer for cosmetic temporal augmentation (18). After the isolation of SVF from the adipocytes, it is injected into the temporal area combined with the fat graft (18). Chiu et al. combined autologous fat grafting with PRP to restore temporal volume loss (14).



Temporal augmentation volume and retention rates

The average amount of injected pure fat volume per temple was 9.56 ml (range 6–16.2) on the right side and 9.5 ml (range 5.9–16.2) on the left side (Table 1). The amount of injected volume combined with SVF was 17.5 ml per temple. In only three studies, the evaluation of fat graft retention was part of the follow-up. Huang et al. detected a volume retention rate of 65.7% (13). Hu et al. noted a fat graft survival rate of 33% on the right and 32% on the left side (2). Li et al. described a higher fat graft survival rate by using SVF-assisted fat transfer (64.8% per temple) compared to using a pure fat graft only (46.4% per temple) (18). Most surgeons in the reviewed articles decided the amount of injected volume by their experience and according to the patient's wish (2, 15). Some surgeons subsequently added 30% more fat graft since fat-atrophy after the procedure was already assumed (2, 15, 18).


Assessment of volume retention

As part of the follow-up, the assessment of fat graft survival in the temporal area was examined by subjective and objective criteria. The average period between the treatment and the first follow-up was 14 months (range 0.25–26). For subjective evaluation of volume retention, various scales have been used. Patient-rated satisfaction was evaluated by using a Likert scale [very unsatisfied (1), unsatisfied (2), neutral (3), satisfied (4), very satisfied (5)] (12). Chiu et al. used the Likert scale to examine the improvement of temporal hollowness after fat grafting [worse (1)—very much improved (5)] (14). The Likert scale was completed by the patients themselves and by an investigator who was not involved in the operation and was blinded regarding the photographs before and after treatment (14). Huang et al. used the Hollowness severity rating scale (HSRS) consisting of the following grades: 0 = no visible hollowness, 1 = mild hollowness, 2 = moderate hollowness, 3 = severe hollowness (13). The HSRS was completed by three independent observers based on before and after photographs (13). Lin et al. used the HSRS survey to ask the patient to quantify the hollowness severity of the temple before and after the fat grafting treatment (15). Additionally, the Visual analog scale (VAS) was used to evaluate patient satisfaction before and after the treatment. The VAS survey ranges from 0 to 10, where the extreme values indicate no satisfaction and extreme satisfaction, respectively, and 1–3 represent poor, 4–6 fair, and 7–9 excellent satisfaction (15). Diao et al. asked two independent, blinded plastic surgeons with more than 20 years of experience to evaluate the temple hollowing severity based on the photographs before and after treatment according to the Allergan Temple Hollowing Scale, which assigns the grades as convex (0), flat (1), minimal (2), moderate (3), and severe (4) (16). Furthermore, self-created three- or four-point scales have been used to evaluate the satisfaction and/or improvement rate (2, 13, 17). The satisfaction rate (fully satisfactory, satisfactory, unsatisfactory) was classified due to before and after photos by a plastic surgeon who did not operate, by the patient himself, and by an investigator with no medical background (13, 17).

All included studies of this systematic review used photo documentation in a standardized manner for objective assessment of temporal hollowness before and after fat grafting. Hu et al. used molded plasticine preoperatively to evaluate the volume defect in the temporal area (2). Based on the molded plasticine, the amount of fat volume that needed to be aspirated could be estimated (2). By comparing the amount of the molded plasticine to correct the temporal defect, the success of the treatment could be objectively measured (2). Quantitative analysis by using validated imaging/scanning tools like Computed Tomography (CT) and a 3-dimensional (3D) scanning system to evaluate fat graft survival rate in the temporal area have been performed in two studies (13, 18). Huang et al. measured the volume restoration with a three-dimensional (3D) tomographic scan (13). Images of each patient were collected before and (13) months after the fat-grafting procedure (13). Preoperative and postoperative images were overlapped to compare the profile changes according to selected reference points that would not be altered because of treatment (13). The discrepancy between these two images was calculated objectively, and a colored hypsographic image was obtained (13). The survival rate of the fat tissue was defined as Augmentation Volume/(Grafted Fat Volume ×100), and the augmentation rate was defined as Augmentation Volume/(Required Fat Volume ×100) (13). Overall, a total survival rate of 65.7% could be detected 12 months postoperatively (13). Li et al. measured the retention rate in the temporal area by computed tomography (CT) (18). Each patient underwent CT before and 6 months after surgery (18).



Complications

Only minor complications were described (Table 2), which were resolved spontaneously or by conservative therapy.


TABLE 2 Complications described in the included articles.

[image: Table comparing reported complications in multiple studies of a medical procedure. Columns represent different studies with varying sample sizes, and rows list complications like bleeding, swelling, headache, bruising, infection, and recurrence, with many entries marked as not reported or no noted complications.]



Patient satisfaction

Overall, the reviewed studies show that most patients were satisfied (mean 36%) or very satisfied (mean 52%) with their results (Table 3). One study did not mention patient satisfaction at all.17 Lin et al. evaluated patient satisfaction using VAS and HSRS surveys. The average VAS satisfaction score increased from 4.44 ± 1.33 before the treatment to 8.08 ± 0.77 after the treatment, and the HSRS score dropped from 1.82 ± 0.72 before the treatment to 0.36 ± 0.49 after the treatment.


TABLE 3 Patient satisfaction in the included articles.

[image: Table comparing satisfaction levels across seven studies, with columns for very unsatisfied, unsatisfied, neutral, satisfied, and very satisfied percentages. Several entries are marked as “not reported.” Satisfied and very satisfied percentages are generally highest.]





Discussion

Autologous fat grafting (AFG) for cosmetic temporal augmentation is an evolving field in facial rejuvenation surgery since temporal hollowing is a sign of facial aging and ultimately might lead to an aesthetically unappealing appearance (19). Therefore, it is of utmost importance to understand the fundamental mechanical processes of facial aging which lead to temporal volume loss in order to allow adequate and precise treatment of this condition. Rohrich et al. highlighted the eminent role of adipose tissue and in particular its compartments for functional and aesthetic purposes of the face (20). They noted that in a young face, the subcutaneous fat is homogenously distributed, which allows a smooth, full, and convex contour in the temporal area whereas, with physiological aging, the soft and hard tissue volume loss goes along with a disharmonic redistribution of the subcutaneous fat resulting in temporal hollowness (20). However, it is noteworthy to mention that temporal volume loss can also be a result of local and systemic pathophysiological alterations, such as trauma, infection, skeletal growth impairment, oncological surgery, or massive weight loss (1).

In order to gain volume restoration in the temporal area, various techniques exist, such as autologous grafts (bone graft, fat graft) and synthetic filler/implants like hyaluronic acid or alloplastic implants (9, 21, 22). Even though by the use of synthetic material functionally and aesthetically acceptable results can be reached, there are major drawbacks, such as the greater risk of infection, allergenic potential, its necessity of continuous repeating procedures, and its relatively high costs both for practitioners as well as patients (12). Temporal augmentation by using autologous bone grafts is commonly used for the treatment of temporal hollowing after craniotomy (23). Since it is not only an invasive but also a cost- and time-intensive procedure its use seems to be more appropriate for complex aesthetic deformities than for aesthetic temporal augmentation. Autologous fat graft, on the other hand, offers many advantages like abundant availability, perfect biocompatibility, and good cost-efficiency (12).


Volume retention rates

The main disadvantage is the difficult prediction of resorption and survival rates. Fat graft retention was inconsistently reported and assessed. Huang et al. reported a retention rate of 65.7%, while Hu et al. observed a survival rate of 33% on the right and 32% on the left side (13). Li et al. found that SVF-assisted fat transfer led to a higher survival rate (64.8%) compared to pure fat grafting alone (46.4%) (18). One plausible reason for the low survival rate of fat grafts is the lack of vascularization which results in necrosis and ultimately in a loss of the graft (12). Therefore, different methods have been established to improve fat graft retention. Generally, clinical data on volume retention after temporal augmentation by AFG is limited. A large number of studies depicted that the temporal area is one of the facial subunits with the highest fat resorption rate and the lowest patient satisfaction rate (8). An explanation for the low-fat graft survival rate might be the continuous movement of the temporalis muscle and the relatively avascular nature of the upper and lower temporal compartments (12). Unfortunately, the methods of measuring fat survival rate in the temporal area are seldomly standardized. Indeed, all included articles used pre-and postoperative photographic documentation for objective assessment but only two articles used further objective assessment like a three-dimensional (3D) laser scanning system or computed tomography (CT) to evaluate fat graft survival rate in the temporal area (1, 18). One article used molded plasticine for objective assessment (2). We acknowledge the great importance of photos as an essential and useful tool for a pre-and postoperative documentary but especially for cosmetic purposes, photographs can be misleading due to for example variability of film color, patient's/photographer's position, flash intensity, and facial expression. Therefore, it is of great importance to define objective assessment criteria, which allow reproducible and comparable results. The fact that different and not standardized measurement scales have been used makes the result of the high patient satisfaction not representative. Most articles in our study evaluated fat grafting success in the temporal area just by patient's and/or surgeon's and/or layperson's subjective assessment using various scales like the Likert scale, Hollowness Severity Rating Scale (HSRS), or Visual Analogue scale (VAS) and hereby try to equate postoperative satisfaction results with fat survival rate (1, 12, 14, 16). The effect of fat grafting has been evaluated by nonvalidated questionnaires for many years and objective assessments have relied on pre-and postoperative photographs (14, 16, 17). Even though a large number of objective assessment methods exist, which measure facial fat atrophy, none of them have been used to evaluate systematically fat volume loss in the temporal region. With regards to cosmetic temporal augmentation by AFG, only Li et al. used CT for evaluating fat survival rate in the temporal area (18). Another option for measuring the success of temporal augmentation by using AFG is a three-dimensional scanning system like used by Huang et al. (12). Three-dimensional surface imaging systems are suitable for quantifying fat graft survival rates (24, 25). Magnet resonance imaging (MRI) is also a possible method to measure facial volumetric changes (10). Del Vecchio et al. used MRI to measure volume retention after AFG of the breast and by that they could standardize injection techniques (26).

After systematically reviewing the included articles, we found out that there is also a great lack of investigating the long-term survival rates of fat grafts to correct temporal hollowness. Only one of our reviewed articles considered volume stability after temporal augmentation at a long-term follow-up of 8 years (17). The others (n = 7/8) evaluated volume retention only for a short period (6–12 months) and in one study, they followed the patients up for around 24 months.

Very promising options to improve survival rates of autologous fat grafts are from the fields of cell-assisted lipotransfer (27, 28). Our results show that two studies addressed this problem by adding platelet-rich plasma (PRP) or stromal vascular fraction (SVF, Stromal Vascular Fraction) to the transplanted fat graft (14, 18).

While PRP has been investigated as mentioned above, Platelet-Rich Fibrin (PRF) is considered a next-generation platelet concentrate. PRF differs from PRP by its fibrin matrix, which leads to a slower release of growth factors and promotes better tissue repair and angiogenesis. PRF holds potential to further enhance graft retention rates and could offer a more sustained improvement in fat graft survival, though its application in temporal augmentation has yet to be fully explored in the literature. Future studies comparing the efficacy of PRP vs. PRF in cosmetic procedures, particularly in temporal fat grafting, are warranted.

The Stromal Vascular Fraction presents a component of fat tissues which typically includes different cell types such as ASCs, endothelial cells, and other supporting cells with the idea to enhance and improve fat retention and survival (29). Adipose stem cells and activated platelets release several biochemical factors, for example, VEGF (vascular endothelial growth factor) that improve angiogenesis (30). A key limitation of this study is that while SVF-augmented fat grafting shows promise in enhancing fat graft survival, it is not currently approved for clinical use under FDA regulations due to its classification as a drug. This classification requires extensive and costly approval processes, significantly restricting its practical application in routine clinical settings.

In a controlled prospective trial Li et al. demonstrated the benefits of SVF to autologous fat grafts for restoration purposes of temporal hollowness (18). They examined two study groups; 6 out of 12 patients received temporal augmentation with fat graft only and 13 out of 26 individuals received an SVF-assisted fat graft transfer (18). The fat graft survival rate was postoperatively measured by computed tomography (CT) and/or by photographic documentation (18). Overall, fat graft survival was higher with SVF (64.8 ± 10.2%) than fat grafting alone (46.6% ± 9.3%) (18). Yao et al. also analyzed the use of SVF-assisted lipo-injection and the use of fat graft injection only for facial augmentation (27). Compared to the patient group that received lipo-injection only, the patient satisfaction in the SVF-group was significantly higher and the rate of a second surgery to achieve satisfactory results was significantly lower in the SVF-group (27). In the SVF-group 77.3% were satisfied (54.5%) or very satisfied (22.8%) with their results (27). On the contrary, in the patients’ group who underwent lipoinjection only 53.8% were satisfied (48.7%) or very satisfied (5.1%) (27). In contrast to that, the combined use of AFG and PRP seems to make no significant difference in long-term volume retention (31). Fontdevila et al. performed a randomized controlled trial, in which the use of AFG only and AFG with PRP in the therapy of facial human immunodeficiency virus (HIV) atrophy has been investigated (31). The fat volume increase was measured by CT (31). A difference in facial volume gain between both groups could not be confirmed, so the use of PRP was not associated with a better clinical outcome (31). Chiu et al. examined in a retrospective study n = 175 patients who underwent temporal and forehead augmentation by using AFG combined with PRP (14). They describe a high patient satisfaction rate of 90% (with 14% very much improved, 60% much improved, and 16% improved) (14). Unfortunately, it is not a controlled study, and the graft survival rate was not objectively measured (14). Therefore it is important, that cell-assisted lipo-transfer for temporal augmentation should gain further attention in the future and its clinical efficacy should be examined by objective measurement methods since current data mostly use subjective assessment criteria (e.g., Likert scale), which tend to have very high risks of patients’ and clinicians’ bias.



Anatomical considerations and complications

The anatomical complexity of the temporal region poses unique challenges for autologous fat grafting, which can result in suboptimal outcomes such as fat necrosis, irregularities, low retention rates or lead to complications. Huang et al.'s study on temporal fat compartments provides a detailed understanding of these structures, revealing four distinct compartments (Lateral Temporal-Cheek Fat Compartment, Lateral Orbital Fat Compartment, Upper temporal Compartment, Lower temporal compartment) (1). Their findings highlight the importance of precise fat placement using multi-plane injection techniques to ensure safe and effective outcomes in temporal augmentation. One the relevant findings ist the zone of caution (anterior half of the LTC) which includes the temporal branch of the facial nerve, the sentinel vein and middle temporal vessel perforators that can be injured (32).

The studies included in this review reported only a few minor complications like bruising and swelling which revolved spontaneously but overall, no major complications have been reported by using AFG for cosmetic temporal augmentation. However, prior studies in the field have reported on major complications such as blindness, cerebral fat embolism, or pulmonary embolism after accidental intravascular (venous/arterial) fat injection (3, 5, 33, 34). While the procedure may have a low rate of minor complications, it is not without significant risks that must be carefully considered and communicated to patients. In this context, the zone of caution, an area believed to be associated with the highest complication rate, is the anterior half of the lower temporal compartment that contains these crucial neurovascular structures (1). Injection in this region heightens the risk of severe complications. Technically, several precautions are vital to reduce these risks. Avoiding deep injections near the superficial temporal artery and using blunt cannulas, which reduce the likelihood of vascular injury, are essential steps. Slow, low-pressure injections with constant cannula motion help prevent fat from entering the bloodstream as high pressure can lead to retrograde arterial injection. One can aspirate to assure that the cannula is not intravascular. Additionally, understanding and recognizing the early signs of complications, such as visual disturbances, enables rapid intervention, potentially averting serious outcomes like blindness.

Other complications can be related to the technique of fat injection. For example, high pressure injection and over injection of fat volume in one location can limit diffusion of oxygen and nutrition in the early phase and impair neovascularization (35). This is because grafts rely on the recipient site blood supply and plasmatic imbibition in the early phases. Consequently, cells can necrose with reduced volume retention and possibly oil cyst formation which may lead to contour irregularities. In addition to optimizing harvest, processing and injection, one must consider the potential to prepare the recipient site for fat grafting.

To further improve graft take and consistency of temporal fat grafting several strategies could be systematically explored. Graft site preparation is intended to enhance fat graft take (e.g., via external volume expansion, alloplastic material implantation, addition of cell-proliferative factors, microneedling) (36). External volume expansion techniques of the recipient site have been explored which applies negative pressure over the recipient site hoping to stretch and expand it over time (37). One commonly discussed method for achieving this is through external expansion techniques, such as the use of external vacuum-assisted devices (e.g., the Brava system for breasts) before or after fat injection. These devices create a vacuum environment that stretches the recipient tissue, thereby increasing blood flow and tissue oxygenation. This can enhance the integration of the injected fat by facilitating early revascularization—a key determinant for the survival of fat grafts. Tissue expansion is thought to create a more favorable environment for the grafted fat by increasing the available space, improving local perfusion, and reducing mechanical compression that might otherwise impede graft survival. Other adjuncts such as hyperbaric oxygen (HBO) therapy after temporal fat grafting could be explored to enhance graft take. In preclinical studies, the positive effect of HBO on grafted adipose tissue was demonstrated (38). Further systematic studies on the impact of recipient site preparation and other adjuncts to improve graft take in temporal fat grafting could provide valuable insights.


Limitations

We acknowledge the limitations due to the reliance on non-instrumental methods for evaluating adipose resorption in many of the studies included in our review. In the future, more randomized controlled prospective studies are necessary to compare different techniques of AFG to restore temporal volume, ideally utilizing more objective quantitative measures like MRI, ultrasound, or other imaging technologies. The follow-up investigations must be more standardized and should be based rather on objective assessment than on various subjective-based scales. Furthermore, the use of standardized patient questionnaires to evaluate patient's satisfaction after temporal augmentation should be established. Furthermore, it is important to note that the reporting of complications in the included articles has not been standardized and remains variable. Therefore, while the risks may be infrequent, they must be acknowledged and managed with precision during the procedure.





Conclusion

Temporal augmentation with autologous fat grafting is a widely utilized technique for correcting aesthetically displeasing deformities in the temporal area. The available clinical data are notably promising regarding graft survival, complication rates, and patient satisfaction. Although the risk seems low, patients should be fully informed about the potential risks, including adipose embolism, and the importance of selecting experienced practitioners (plastic surgeons) to minimize these risks.

However, this body of research lacks the use of standardized and uniform tools for evaluating clinical outcomes. Thus, further studies, including controlled trials with large sample sizes and consistent evaluation criteria, are essential for enhancing the treatment of temporal hollowness via autologous fat grafts. Continued research is poised to yield long-lasting, satisfactory, and aesthetically appealing outcomes through the application of autologous fat grafting for cosmetic temporal augmentation.
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Objective: The results of septoplasty are usually reported as statistically significant improvements in baseline scores, but these may be difficult to interpret clinically. A measure called the desirable clinically important difference (DCID) has been developed to serve as a guideline to assist in clinically interpreting improvement in scores. So far, DCID has only been calculated for whole cohorts. As individual patients have different baseline and improvement scores, such measures are not helpful to individuals. Our aim was to establish a DCID according to baseline scores, which should help assess individual results.



Methods: Patients (n = 934) rated their nasal obstruction using a visual analog scale (VAS) preoperatively and 6 months postoperatively. A global rating of outcome (categorized as completely, much, or somewhat improved, unchanged, or worse) served as the anchor for postoperative evaluation. The improvement in VAS score corresponding to the “much improved” rating was defined as the borderline value between “much” and “somewhat improved.” Receiver operating characteristics were used to establish this borderline value. The DCID is the difference between the borderline and baseline VAS scores. The relative DCID is calculated by dividing the numeric DCID by the baseline VAS score. The cohort was divided into three subgroups (moderate, severe, very severe) according to preoperative severity of nasal obstruction (VAS score) for assessing the relation between DCID and baseline obstruction severity.



Results: The DCID increased with increasing severity of baseline nasal obstruction: 27.5 (moderate), 44.5 (severe), and 56.0 (very severe), as did the relative DCID: 49.6% (moderate), 56.8% (severe), and 61.3% (very severe).



Conclusion: The relative DCID can be a guide for assessing improvement following septoplasty according to baseline scores of nasal obstruction and for planning surgery. A 49% improvement from baseline is indicative of clinical success for a patient with moderately obstructed nasal breathing, whereas patients with very severe obstruction require a 61% improvement.
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Introduction

Outcomes of septoplasty are usually assessed by testing the statistical significance of symptom improvements from baseline (1–3). However, statistically significant improvements may be difficult to interpret clinically and are not necessarily clinically important (4, 5). One strategy for addressing this limitation of statistical significance is to establish the minimum improvement that is clinically important. This is called the “minimal clinically important difference” (MCID) and is often used to assess the clinical meaningfulness of septoplasty outcomes (6–8). In contrast, Ziai and Bonaparte (9) used the rating “surgical success” as clinically meaningful. They found that this rating corresponded to a 41.1% improvement in symptom scores from baseline. We have used a similar rating of “much improved” to distinguish these results from lower levels of improvement (5) and named this measure a “desirable clinically important difference” (DCID).

In septoplasty outcomes, the MCID and DCID have only been applied to whole cohorts. Patients with nasal obstruction have different baseline ratings and different grades of improvement after septoplasty. The outcomes of cohort studies are not helpful in assessing individual results. The aim of our study was therefore to assess whether the MCID and DCID differ according to baseline levels of nasal obstruction. We divided the cohort into subgroups according to baseline levels of nasal obstruction. The results from the study should help assess the improvement of obstruction ratings in individual patients and may also provide insights for preoperative planning of surgery for individual patients.



Material and methods

Patients undergoing endonasal septoplasty, with or without turbinate surgery, are included in the Septoplasty Quality Register (SQR) at the Department of Otorhinolaryngology at Lovisenberg Diaconal Hospital, Oslo, Norway. Written informed consent is not required for inclusion of patients in the SQR in accordance with national legislation and internal requirements. We have audited anonymous data from the SQR for this study. Patients respond to the Nasal Surgical Questionnaire (NSQ) (10) preoperatively and 6 months postoperatively as part of our quality assurance policy. Between April 2014 and September 2019, 1,260 patients were entered into the register. Of these, 325 patients (26%) did not return the second questionnaire, and 1 patient omitted some ratings. The remaining 934 patients were included in this analysis. The included patients were at least 17 years of age and did not have any other nasal or sinus disease except allergy.

The questionnaire contains separate visual analog scales (VASs) for nasal obstruction during the day and at night. Each VAS consists of a 10 cm line, with the left end representing no obstruction and the right end representing complete obstruction. The patients were asked to rate their sense of nasal obstruction on each scale with a vertical line. Each VAS score is measured in mm from the left-hand side of the scale, with a range of 0–100. Patients were asked to respond to the items based on how they felt on a normal day without any infection.

The questionnaire was also mailed to each patient 6 months postoperatively, along with a cover letter signed by a surgeon from the department and a prepaid return envelope. Three weeks later, a reminder containing the same questionnaire was mailed to those who had not returned the first questionnaire. The postoperative version of the questionnaire included an additional question about the patient's retrospective sense of change in nasal obstruction following surgery: “Is your breathing now completely, much, or somewhat improved, unchanged or worse?” These global outcome ratings were assigned the following status: status 1 = completely improved, status 2 = much improved, status 3 = somewhat improved, status 4 = unchanged, and status 5 = worse.

We used the anchor-based method to establish the clinically important difference as recommended by the US Food and Drug Administration (11). Of the different statistical strategies to establish the DCID, we chose the receiver operating characteristics (ROC) approach, which establishes the borderline, maximizing specificity and sensitivity (described in the Statistical analysis section).

The minimum improvement in the VAS score corresponding to the “much improved” rating was defined as the VAS score at the borderline between status 2 (much improved) and status 3 (somewhat improved). The DCID is calculated as the difference between this borderline and the baseline VAS score.

The study cohort was large enough to be divided into three subgroups according to the patients’ baseline VAS scores of nasal obstruction: subgroup 1 (moderate obstruction) had VAS scores of 0–70, subgroup 2 (severe obstruction) had VAS scores of 71–85, and subgroup 3 (very severe obstruction) had VAS scores of 86–100.

VAS ratings of nasal obstruction are higher at night than during the day (5). As the night values better reflect the global rating of improvement, we used the night ratings for comparison with the global ratings.


Statistical analysis

Statistical analyses were performed using IBM SPSS version 28.0 (IBM Corp, Armonk, NY, USA) and Stata statistical software (StataCorp, College Station, TX, USA). Descriptive statistics were expressed as numbers (%) and mean (SD) for patient demographics, VAS scores of nasal obstruction (both preoperative and postoperative), and outcome status groups. All of the analyses were two-sided, and statistical significance was defined as p < 0.05. Paired t-tests were used to evaluate the differences between preoperative and postoperative VAS scores for each status and nasal obstruction subgroup. p-values <0.05 were considered statistically significant.

The statistical plan was to determine the MCID and DCID for each baseline level of nasal obstruction. However, in calculating the MCID of the different subgroups, we found that the MCID value for the subgroup with “moderate” nasal obstruction was less than the statistical error of measurement (SEM) of our instrument. We were therefore unable to present results for the MCID. However, the results of the DCID did not have this issue and are therefore still helpful for assessing individual results.

The DCID for each baseline level of nasal obstruction was determined using ROC curves and the user-developed Stata command cutpt, which empirically estimates the cut point for a diagnostic test. By default, the cutpt uses the Liu method (12), which maximizes the product of the test's sensitivity and specificity. The Youden and nearest methods were also evaluated, but since they yielded similar results, we opted to use the default Liu method. Both the sensitivity and specificity estimates for the DCID of each baseline level of obstruction are reported. Relative DCIDs were calculated by dividing the absolute DCID by the baseline level of nasal obstruction to determine the percentage improvement needed for each obstruction severity subgroup.




Results

Nine hundred and thirty-four patients (663 men and 271 women) with a mean age of 37.7 years underwent endonasal septoplasty with or without turbinate surgery between 2014 and 2019 and completed both the preoperative and postoperative questionnaires.

The mean preoperative VAS score of the cohort was 75.1, with variations across baseline nasal obstruction subgroups: 55.5 for moderate, 78.7 for severe, and 94.0 for very severe (Table 1).


TABLE 1 Preoperative VAS scores, number of patients in each subgroup, and number of patients with status 1–5 (global rating).

[image: Table showing VAS obstruction subgroups by preoperative VAS scores, sample sizes, and outcome statuses. Moderate, severe, and very severe groups are compared, with most patients much improved or somewhat improved after intervention. Status key provided.]

The numbers of patients in each obstruction severity subgroup with each outcome status (1–5) are also listed in Table 1.

Table 2 presents the preoperative, postoperative and change in VAS scores according to obstruction severity subgroup and outcome status (2–3). For those with outcome status 2 (much improved), the mean improvement in VAS scores varied from 32.7 to 67.2 and increased with increasing baseline obstruction severity. The postoperative scores for each obstruction severity group differed only slightly but increased from 22.8 to 26.2 with increasing baseline nasal obstruction. For outcome status 3 (somewhat improved), the mean improvement in VAS scores increased from 14.0 to 34.1 with increasing baseline obstruction severity, leading to a postoperative result varying from 40.8 to 60.0.


TABLE 2 Preoperative, postoperative, and change in VAS scores in each subgroup for statuses 2 and 3.

[image: Table summarizing preoperative and postoperative VAS scores for two groups, "much improved" and "somewhat improved," across moderate, severe, and very severe obstruction, including patient counts, mean scores with standard deviations, change in scores, and significant p values less than 0.001 for all groups.]


Minimal clinically important difference

As described in the Statistical analysis section, the MCID value for the subgroup with “moderate” nasal obstruction was found to be less than the SEM of our instrument. We are therefore unable to present valid results for the MCID.



Desirable clinically important difference

The VAS scores at the border between outcome statuses 2 and 3 were used to establish the DCID. This was done with the ROC, which gives the specificity and sensitivity of the values. In Table 3, we present the baseline and borderline (between statuses 2 and 3) scores together with the DCID (change in the VAS score from baseline) and the relative DCID (percentage change from baseline). The borderline VAS score increased from 28.0 to 38.0 with increasing baseline obstruction scores, resulting in the DCID scores ranging from 27.5 to 56.0 according to the severity of baseline obstruction.


TABLE 3 Preoperative (baseline) VAS score, borderline VAS score between statuses 2 and 3, specificity and sensitivity of the borderline score, DCID, and relative DCID of each subgroup.

[image: Table showing VAS obstruction subgroups (moderate, severe, very severe, total) with corresponding preoperative baseline and borderline VAS scores, specificity/sensitivity values, DCID change in VAS score, and relative DCID percent change from baseline.]

ROC curves showing the results according to sensitivity and specificity for each VAS obstruction subgroup (moderate, severe, and very severe) are presented in Figure 1. The relative DCIDs varied from 49.6% to 61.3% with increasing severity of baseline obstruction.


[image: Three line charts display receiver operating characteristic (ROC) curves illustrating sensitivity versus one minus specificity for different models: panel a shows area under the curve (AUC) 0.7722, panel b AUC 0.8948, and panel c AUC 0.9015.]
FIGURE 1
ROC curves of DCID for the VAS obstruction subgroups. Ratings are plotted according to sensitivity and specificity: (a) moderate (0–70), (b) severe (71–85), and (c) very severe (86–100).





Discussion

The DCID varied across the three subgroups of baseline nasal obstruction severity. The DCID after septoplasty increased with increasing baseline ratings of nasal obstruction. The relative DCID also increased according to baseline obstruction severity, from 49.6% for moderate, 56.8% to severe, to 61.3% for very severe obstruction. Unfortunately, results could not be presented for the MCID due to the SEM of our instrument exceeding the MCID for one of the nasal obstruction subgroups. This measurement limitation highlights the importance of accuracy in symptom assessment. Nonetheless, as the MCID represents the “minimal” level of improvement considered clinically important, the larger DCID is likely a more useful standard for determining “surgical success” from the patient's perspective.

Several studies have evaluated septoplasty outcomes based on baseline ratings of obstruction. Hong et al. (13) in 2015 studied surgical outcomes after 3 months in 49 patients who underwent septoplasty and/or turbinoplasty using the nasal obstruction symptom evaluation (NOSE) scale. They concluded that “the baseline NOSE score was the sole factor that represented the subjective septoplasty outcome. Patients with more severe preoperative nasal obstruction may achieve a higher degree of satisfaction after septoplasty.”

Alakärppä et al. (14) in 2018 studied the result of septoplasty after 12 months in 76 patients using the Sinonasal Outcome Test-22 (SNOT-22). They found that the odds ratio of having a beneficial result was 10 when comparing patients with a baseline SNOT-22 score of 20 or more to those with lower scores. A baseline score of 30 was associated with the best postoperative improvement.

Pedersen et al. (15) in 2019 studied the results of septoplasty after 12 months in 888 patients. They subdivided the cohort into four categories according to the following baseline grading: none, mild, moderate, and severe obstruction. They defined postoperative improvement as a change in the grading of at least one step. The percentage of patients that experienced improvement increased according to the severity of the baseline rating: 31% among those with mild, 57% among those with moderate, and 81% among those with severe obstruction.

These three studies (13–15) are consistent with ours in finding that the higher the baseline ratings of nasal obstruction, the larger the improvement after septoplasty. As all of these studies used different instruments to rate obstruction severity, this finding seems independent of the instrument used. The main difference between these prior studies and ours was that the prior studies primarily used baseline obstruction severity as a predictor of septoplasty outcome and did not report the degree of improvement observed in each severity subgroup. In contrast, our study was primarily intended to serve as a guideline for assessing individual septoplasty results.


Weaknesses

The primary weakness of this study was that it was based entirely on subjective data. Although patient-reported outcomes are important, we have no objective data to support our findings. An additional weakness is that the instrument we used to assess nasal symptoms had a degree of measurement error that prevented us from presenting valid MCID results for each level of nasal obstruction. Future studies using a different instrument may yield better results. The patients were asked to respond as on a normal day to avoid a temporary illness influencing the assessment. However, as this study aimed to compare VAS and global ratings, we did not account for the possible effects of smoking, allergy, use of medication, or quality of surgery on the ratings. The VAS scores were recorded prospectively, while the global outcome rating was done retrospectively. Retrospective ratings seem to correlate better to postoperative than to improvement scores. However, we previously found there to be a good correlation between the change in VAS scores and global ratings (5), so we believe that recall bias did not substantially influence the results.




Conclusion

For assessing septoplasty results, it is important to find the level of improvement that the patient considers a surgical success. We have called this level the DCID. The DCID and the relative DCID increased with increasing baseline obstruction scores. Percentages of improvement as provided by the relative DCID can be used as guidelines to assess individual results of septoplasty. They can also be used in planning surgery for individual patients. Future studies are needed to determine the MCID for different levels of baseline nasal obstruction, as this study was unable to estimate this lower standard of clinically important symptom improvement.
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Background: Basal cell carcinoma (BCC) commonly affects facial skin, with surgical excision being the usual treatment. However, surgery often leads to complications and slow healing, impacting quality of life. Recently, ultra-pulsed CO₂ laser has emerged as a minimally invasive option with good cosmetic results, but its effectiveness and patient satisfaction compared to surgery are still uncertain.



Objective: This study aims to compare the clinical outcomes and patient satisfaction between ultra-pulsed CO₂ laser treatment and surgical excision for patients with facial BCC.



Methods: A retrospective analysis was conducted on 100 patients with facial BCC treated at our dermatology department from January 2021 to January 2024.Among them, 50 patients received ultra-pulsed CO₂ laser treatment, while 50 underwent traditional surgical excision. We compared the tumor excision rates, incidence of postoperative complications, healing times, and patient satisfaction (assessed through a questionnaire) between the two groups.



Results: The clinical effective rate in the ultra-pulsed CO₂ laser group was 94.0%, compared to 90.0% in the surgical excision group, with no statistically significant difference between the two groups (p > 0.05).Postoperative complications in the CO₂ laser group were primarily mild burns and inflammatory erythema, all of which resolved spontaneously within 1–2 days without treatment, with no serious adverse reactions reported. Recurrence rates were 4.00% (laser) vs. 16.00% (surgery), the difference between the two groups was statistically significant (p < 0.05). Regarding pain scores, there was no significant difference in preoperative pain scores between the groups; however, the CO₂ laser group reported significantly lower pain scores at 1, 3 days and 7days postoperatively (P < 0.001). Furthermore, patient satisfaction was significantly higher in the CO₂ laser group compared to the surgical group (96.0% vs. 76.0%, P < 0.001).



Conclusion: In summary, both ultra-pulsed CO₂ laser treatment and surgical excision exhibit similar clinical efficacy in the management of facial basal cell carcinoma. Nonetheless, ultra-pulsed CO₂ laser treatment offers notable benefits regarding postoperative complication rates, pain scores, and patient satisfaction. Consequently, ultra-pulsed CO₂ laser treatment may be regarded as an effective and patient-friendly alternative for the treatment of facial basal cell carcinoma.
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Introduction

Basal cell carcinoma (BCC) is one of the most common skin malignancies, particularly prevalent in facial regions (1). BCC arises from the atypical proliferation of cells within the basal layer of the epidermis. Owing to its indolent growth and minimal metastatic potential, it is frequently categorized as a relatively benign neoplasm (2). However, with the aging global population and increased ultraviolet exposure, the incidence of BCC has been rising annually, significantly impacting patients' quality of life (3). This is particularly applicable to lesions situated in prominent areas, such as the face, where they not only impact aesthetic appearance but may also contribute to psychological distress and social anxiety (4).

Surgical excision has traditionally been considered the primary approach for treating BCC (5). By directly removing the tumor along with surrounding tissue, surgical excision effectively eliminates tumor cells and reduces the risk of recurrence (6). However, this procedure is frequently linked to a greater risk of postoperative issues, such as infections, excessive bleeding, pain, and the formation of scars (7). These complications can extend the recovery period and adversely affect patients' mental health and social interactions (8). Moreover, the extended healing time post-surgery further increases the burden on patients.

Recent advancements in laser technology have sparked significant interest in ultra-pulsed CO₂ laser treatment, primarily due to its minimally invasive properties and excellent cosmetic results (9). This technique employs a high-energy laser beam to precisely excise tumor tissue while minimizing damage to surrounding healthy tissue, thereby reducing the risk of postoperative complications and accelerating the healing process (10). When compared to traditional surgical excision, ultra-pulsed CO₂ laser treatment presents several advantages, including reduced trauma, quicker recovery times, and enhanced aesthetic outcomes—factors that are leading to its growing acceptance among patients and healthcare providers alike (11).

While various studies have investigated the use of laser therapy for treating skin tumors, there is still a notable gap in comparative research focusing on clinical outcomes and patient satisfaction between ultra-pulsed CO₂ laser treatment and traditional surgical excision for BCC. This study seeks to systematically assess the clinical effectiveness and patient satisfaction associated with ultra-pulsed CO₂ laser treatment compared to surgical excision in individuals with facial BCC. The results aim to deliver more precise and trustworthy evidence for clinical practice, assisting physicians in creating more informed and effective treatment strategies for their patients.



Methods


General information

This study conducted a retrospective analysis of 100 patients with facial BCC who received treatment in the dermatology department of our hospital from March 2021 to October 2024. All patients were diagnosed through pathology and had no significant comorbidities. Participants were categorized into two groups based on their treatment approach: the ultra-pulsed CO₂ laser treatment group, which included 50 patients, and the surgical excision group, also comprising 50 patients. Group allocation was determined by clinical decision-making considering tumor characteristics and patient preference, ensuring no significant differences in baseline data.

Specifically, several factors influenced the group assignment:


	•Tumor site: For tumors located in cosmetically sensitive areas (such as the nasal tip, eyelid margin, and lip), where preserving facial appearance is of high priority, patients were more likely to be assigned to the ultra-pulsed CO₂ laser treatment group after full communication with physicians. In contrast, tumors in non-cosmetically critical areas (such as the forehead, cheek with abundant soft tissue) were more inclined to be treated with surgical excision.

	•Patient preference: Some patients expressed strong willingness to avoid surgical scars or preferred a less invasive treatment, thus choosing ultra-pulsed CO₂ laser treatment; others preferred a more radical treatment method and opted for surgical excision.

	•Tumor characteristics: Although all tumors had a diameter of 2.0 cm or less, for those with a relatively shallow invasion depth (assessed by preoperative ultrasound), ultra-pulsed CO₂ laser treatment was more often recommended, while surgical excision was preferred for tumors with a slightly deeper invasion.





Inclusion and exclusion criteria

Inclusion criteria were as follows:


	1.Confirmation of basal cell carcinoma through skin biopsy and histological examination (12);

	2.Patients had not received any other treatments such as radiotherapy or chemotherapy;

	3.Tumor diameter was 2.0 cm or less;

	4.Availability of complete clinical data.



Exclusion criteria included:

	1.History of photosensitivity;

	2.Presence of severe systemic diseases;

	3.Currently undergoing radiotherapy or chemotherapy;

	4.Pregnant or breastfeeding women.






Ethical approval

This study was reviewed and approved by the Ethics Committee of Huangshi Central Hospital. A formal waiver of informed consent for study participation was granted by the committee due to the retrospective nature of the research, which involved analysis of de-identified clinical data routinely collected during standard care. All patient information was processed with strict confidentiality measures to protect privacy, in accordance with the Declaration of Helsinki and local ethical guidelines. As no identifiable personal data or images were included in the manuscript, additional consent for publication was not required.



Treatment methods

Ultra-pulsed CO₂ Laser Treatment (13): Patients received ultra-pulsed CO₂ laser treatment under local anesthesia. The specific steps are as follows: the lesion area was routinely disinfected, and local infiltration anesthesia (2% lidocaine) was administered. A CO₂ laser treatment machine was used to ablate the diseased tissue. The laser was set with a wavelength of 10.6 μm, pulse duration of 100–300 μs, and fluence of 50–100 J/cm2. Initially, the tumor was vaporized from the epidermis gradually deeper into the lesion. At a distance of 0.5 cm from the lesion edge, coagulation vaporization was performed around the lesion until reaching the dermal papilla layer. Upon observing the dermal papilla granules, vaporization was continued inward along the dermis, surrounding the tumor until complete removal of the lesion. If bleeding occurred during vaporization, coagulation hemostasis was performed first, followed by vaporization. The 635 nm semiconductor laser treatment device was manufactured by Wuhan Lingyun Optoelectronic Technology Co., Ltd., model FD-400-B; the CO₂ laser treatment machine was produced by Xiaogan Sunshine Shenqi Medical Technology Co., Ltd., model YG-40A.

Surgical Excision: Patients in the surgical group underwent traditional surgical excision under local anesthesia. The specific steps are as follows: local anesthesia was administered using 2% lidocaine, and a diamond-shaped excision was performed at a distance of 5 mm from the tumor edge, removing the basal cell carcinoma and an additional 5 mm of surrounding skin. The subcutaneous tissue was incised sequentially until reaching the fat layer. After excising the tumor and surrounding tissue, the wound was irrigated with saline, and the area was sutured after confirming that the lesion had been completely excised.



Observational indicators

Basic patient information was collected, including age, sex, tumor size, and location.


	1.Clinical Efficacy Rate (14): All patients were followed up one year after treatment to assess the morphology, color, and area of the lesions and to evaluate efficacy. Complete response was defined as the disappearance of the lesion, with only pigmentation or depigmentation remaining, and no original pathological changes on histological examination; partial response was defined as a reduction of 50% or more in the lesion size; no response was defined as a reduction of less than 50% or no change. The total efficacy rate was the sum of complete and partial responses.

	2.Complication Incidence: The incidence of complications occurring within 30 days postoperatively was recorded for both groups, including infection, bleeding, and scar formation.

	3.Postoperative Recurrence Rate: All patients were followed up for one year after treatment. Recurrence was defined as the appearance of new lesions at the site of the previously disappeared lesion.

	4.Postoperative Pain Assessment (15): Pain was assessed using the Visual Analog Scale (VAS), where 0 indicated no pain, 1–3 indicated mild pain, 4–6 indicated moderate pain, 7–9 indicated severe pain, and 10 indicated unbearable pain. Pain assessments were conducted preoperatively and on postoperative days 1, 3, and 7.

	5.Patient Satisfaction: Assessed at 3-month follow-up, Patient satisfaction was evaluated at the 3-month postoperative follow-up using a study-specific questionnaire. The satisfaction questionnaire was developed based on clinical aesthetic concerns of facial BCC patients, including 3 core items: scar visibility, impact on facial appearance, and overall acceptability. It was categorized as follows: satisfied if only a linear scar remained and the patient felt it did not affect aesthetics; generally satisfied if the scar was more noticeable and mildly affected aesthetics; dissatisfied if a large scar remained and significantly affected aesthetics.





Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA). Continuous data were expressed as mean ± standard deviation (SD) and analyzed using independent samples t-tests or paired t-tests, as appropriate. Categorical variables were presented as counts (percentages). For comparisons of proportions between two independent groups, Pearson's chi-square test was used when all expected frequencies were ≥5; otherwise, Fisher's exact test was applied. A two-sided p < 0.05 was considered statistically significant.




Results


Comparison of baseline data between groups

In the CO₂ laser group of 50 patients, 66.0% (33 cases) were male and 34.0% (17 cases) were female, with an average age of 67.5 ± 13.2 years. In the surgical group, 70.0% (35 cases) were male and 30.0% (15 cases) were female, with an average age of 67.7 ± 11.5 years. The maximum diameter of the lesions in the CO₂ laser group was 1.68 ± 0.74 cm, while in the surgical group it was 1.81 ± 0.93 cm. In the CO₂ laser group, 76.0% (38 cases) were patients with sun exposure, compared to 74.0% (37 cases) in the surgical group. Statistical analysis showed no significant differences in baseline data between the two groups (P > 0.05), indicating comparability, as shown in Table 1.



TABLE 1 Description of the study population and main clinical features of the treated lesions.



	Patients
	CO₂ laser (n = 50)
	Surgery (n = 50)
	P





	Gender



	Male
	33 (66.0)
	35 (70.0)
	0.136



	Female
	17 (34.0)
	15 (30.0)



	Age (mean ± SD), years
	67.5 ± 13.2
	67.7 ± 11.5
	0.842



	Phototype



	I
	7 (14.0)
	8 (16.0)
	0.381



	II
	6 (12.0)
	7 (14.0)



	III
	24 (48.0)
	25 (50.0)



	IV
	13 (26.0)
	10 (20.0)



	Maximal diameter (mean ± SD), cm
	1.68 ± 0.74
	1.81 ± 0.93
	0.263



	Regarding sun exposure



	Sun exposed patients
	38 (76.0)
	37 (74.0)
	0.349



	Not sun exposed patients
	12 (24.0)
	13 (26.0)



	Sites of the lesions



	Nose
	18 (36.0)
	19 (38.0)
	0.572



	Scalp
	12 (24.0)
	13 (26.0)



	Ear
	10 (20.0)
	8 (16.0)



	Forehead
	8 (16.0)
	6 (12.0)



	Medial canthus
	2 (4.0)
	4 (8.0%)




	SD, standard deviation.









Overall clinical efficacy rate

One year after treatment, the overall clinical efficacy was compared between the two groups. In the CO₂ laser group, out of 50 patients, 45 achieved complete response and 2 achieved partial response, resulting in an overall efficacy rate of 94.0% (47/50). In the surgical group, out of 50 patients, 40 achieved complete response and 5 achieved partial response, leading to an overall efficacy rate of 90.0% (45/50). The difference in overall efficacy rates between the two groups was not statistically significant (P > 0.05), as detailed in Table 2.



TABLE 2 Comparison of efficacy between two groups, n (%).



	Group
	CO₂ laser (n = 50)
	Surgery (n = 50)
	P





	Complete remission
	45
	40
	



	Partial response
	2
	5
	



	No response
	3
	5
	



	Total effect rate (%)
	94.0%
	90.0%
	>0.05









Incidence of complications

After treatment, all patients in the CO₂ laser group experienced mild burns and inflammatory erythema, which resolved spontaneously within 1–2 days without serious adverse reactions. In the surgical group, 2 cases developed significant scar formation that affected the patients' appearance.



Postoperative recurrence rate

In the CO₂ laser group, there was 2 cases of recurrence, resulting in a recurrence rate of 4.00%. In the surgical group, there were 8 cases of recurrence, leading to a recurrence rate of 16.00%. The difference in overall recurrence rates between the CO₂ laser group and surgical group was statistically significant (P < 0.05), as illustrated in Table 3.



TABLE 3 Postoperative recurrence rates by treatment group.



	Group
	n
	Recurrence cases, n (%)
	P





	CO₂ laser
	50
	2 (4.00%)
	<0.05



	Surgery
	50
	8 (16.00%)
	









Comparison of VAS scores between groups

The preoperative pain score in the CO₂ laser group was 4.58 ± 1.23, compared to 4.52 ± 1.05 in the surgical group, with no statistically significant difference (P > 0.05). The postoperative pain scores on day 1 (1.31 ± 0.42) and day 3 (0.22 ± 0.14) were both lower than those in the control group (2.48 ± 0.37 and 1.69 ± 0.35, respectively), with statistically significant differences (P < 0.001), By day 7, pain scores in both groups were low (CO₂ laser: 0.08 ± 0.05; Surgical: 0.41 ± 0.18), but the difference remained statistically significant (P < 0.001) as shown in Table 4.



TABLE 4 Comparison of VAS scores between the two groups.



	VAS scores
	CO₂ laser (n = 50)
	Surgery (n = 50)
	P





	Before surgery
	4.58 ± 1.23
	4.52 ± 1.05
	>0.05



	1d after surgery
	1.31 ± 0.42
	2.48 ± 0.37
	P < 0.001



	3d after surgery
	0.22 ± 0.14
	1.69 ± 0.35
	P < 0.001



	7d after surgery
	0.08 ± 0.05
	0.41 ± 0.18
	P < 0.001




	VAS, visual analog scale.









Comparison of surgical satisfaction between groups

The surgical satisfaction rate in the CO₂ laser group was 96.0% (48/50), significantly higher than the surgical group's satisfaction rate of 76.0% (38/50). The difference was statistically significant (P < 0.001), as presented in Table 5 and Figure 1.



TABLE 5 Comparison of the satisfaction between the two groups.



	Group
	CO₂ Laser (n = 50)
	Surgery (n = 50)
	P





	Satisfied
	48
	38
	



	Basically satisfied
	1
	2
	



	Dissatisfied
	1
	10
	



	Total satisfied rate (%)
	96%
	76%
	<0.001








[image: Bar chart comparing satisfaction percentages between two groups: Surgery group in purple with seventy-six percent satisfaction, and CO2 Laser group in blue with ninety-six percent satisfaction. Statistically significant difference indicated by three asterisks and p less than 0.001.]
FIGURE 1
Comparison of satisfaction between the two groups of patients.





Discussion

BCC is a common clinical skin tumor with an increasing incidence rate each year. The lesions are often superficial and grow slowly, with a low mortality rate (16). However, BCC exhibits characteristics of general malignant tumors, such as infiltration, invasion, and metastasis, which can lead to delays in treatment and serious adverse effects on patients' health (17). Currently, traditional surgery remains the primary method for treating BCC in clinical practice, but it often results in larger wounds and a higher likelihood of scarring.

This study compared the clinical effectiveness and patient satisfaction of ultra-pulsed CO₂ laser treatment vs. surgical excision for facial BCC. The results indicated no significant differences in baseline data between the two groups, ensuring the comparability and reliability of the study. In terms of overall clinical efficacy, both groups demonstrated high treatment effectiveness, with the CO₂ laser group achieving 94.0% and the surgical group achieving 90.0%. The difference in efficacy rates was not statistically significant (P > 0.05), suggesting that ultra-pulsed CO₂ laser treatment and surgical excision have comparable clinical effects in treating BCC (18).

The analysis revealed notable differences between the two groups in terms of complication rates, postoperative recurrence, pain scores, and overall satisfaction. In the CO₂ laser treatment group, postoperative complications were mainly minor, such as mild burns and inflammatory erythema, which typically resolved on their own within one to two days, without any serious side effects. In contrast, the surgical excision group reported two cases of significant scar formation that impacted aesthetics. Furthermore, the recurrence rate after surgery was considerably lower in the CO₂ laser group compared to the surgical group (4.00% vs. 16.00%, P < 0.05).

In terms of pain management, although preoperative pain scores were comparable between the two groups, the CO₂ laser treatment group demonstrated significantly lower pain scores on postoperative days 1, 3, and 7, highlighting the advantage of laser therapy in controlling postoperative discomfort. Additionally, patient satisfaction was markedly higher in the CO₂ laser group (96.0% vs. 76.0%, P < 0.001), reinforcing the benefits of this treatment option for BCC. These findings are consistent with previous studies that demonstrate the advantages of ultra-pulsed CO₂ laser treatment, including its minimally invasive nature, quicker recovery times, and improved cosmetic outcomes, alongside a reduced rate of complications (19–22). Additionally, other studies have noted the advantages of laser treatment in reducing postoperative pain and enhancing patient satisfaction (23–25). The outcomes confirm the study's conclusions, highlighting the effectiveness and benefits of ultra-pulsed CO₂ laser treatment for BCC.



Limitations

While this study has yielded valuable insights, it does have several limitations. First, being a single-center, retrospective analysis with a relatively small sample size. Notably, the non-randomized assignment based on clinical factors, especially patient preference and cosmetic location, introduces substantial potential for selection bias, particularly concerning outcomes like patient satisfaction and potentially recurrence. Second, the clinical outcomes were only assessed one year post-treatment, lacking long-term follow-up on recurrence rates, which limits the ability to evaluate the lasting effects of both treatment options. Additionally, the study did not analyze or optimize specific parameters of the laser treatment, which could impact the accuracy and reproducibility of the results. The satisfaction instrument, though clinically grounded, requires formal validation in future studies. Although we extended pain assessment to postoperative day 7, more frequent measurements during the first 72 h might have revealed nuanced pain patterns. Future studies could incorporate daily assessments during acute recovery. Future research should focus on increasing the sample size, extending the follow-up period, and refining the parameters of laser treatment to provide a more thorough evaluation of the clinical outcomes associated with ultra-pulsed CO₂ laser therapy for BCC.



Conclusion

In summary, both ultra-pulsed CO₂ laser treatment and surgical excision exhibit similar clinical efficacy in the management of facial BCC. Nevertheless, ultra-pulsed CO₂ laser treatment offers distinct benefits concerning the incidence of complications, postoperative recurrence rates, pain scores, and patient satisfaction. Consequently, ultra-pulsed CO₂ laser treatment may be regarded as an effective and patient-friendly alternative for the treatment of facial BCC. Future research should aim to further investigate and refine the specific parameters of laser treatment to improve therapeutic outcomes and enhance patient satisfaction.
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Objective: To construct a nomogram prediction model based on the risk factors of complications after augmentation rhinoplasty with autogenous granular costal cartilage through closed approach, and to explore its clinical application value.



Methods: From June 2022 to June 2024, 214 patients in our hospital were selected and divided into training set (n = 150) and verification set (n = 64) according to the ratio of 7:3. In the training set, the risk factors of postoperative complications were analyzed by multivariate Logistic regression, and then the nomogram prediction model was constructed. The prediction efficiency of the model is evaluated by drawing ROC curve and calibration curve, and verified in the verification set. The decision curve analysis (DCA) was used to evaluate the clinical application value of the model.



Results: Complications occurred in 31 cases (20.67%) in the training group and 13 cases (20.31%) in the verification group. There was no significant difference in the incidence and clinical characteristics between the two groups (P > 0.05). In the training set, older age, history of chronic diseases (chronic rhinitis), long operation time, large amount of bleeding during operation and thin skin on the back of nose were independent risk factors for complications (P < 0.05), and a nomogram prediction model was established accordingly. The model has good calibration and fitting degree in training set and verification set (C-index index is 0.857 and 0.848, average absolute error is 0.126 and 0.090, and χ2 of Hosmer-Lemeshow test is 7.137, P = 0.521 and χ2 = 5.923, P = 0.655). The ROC curve shows that the AUC of the training set and the validation set model for predicting postoperative complications are 0.851(95% CI: 0.764–0.937) and 0.855(95% CI: 0.675–1.000), and the sensitivity and specificity are 0.880, 0.725, 0.833 and 0.692, respectively.



Conclusion: The nomogram prediction model based on risk factors is helpful for early prediction of complications after augmentation rhinoplasty, providing guidance for clinical decision-making, helping to reduce the risk of complications and improving the surgical effect and patient satisfaction.



KEYWORDS
closed path, autologous granular rib cartilage, rhinoplasty, complication, nomogram





1 Introduction

The nose occupies a core position in facial aesthetics, and its shape has a far-reaching impact on the overall coordination of appearance. With the improvement of people's living standard and the change of aesthetic concept, the demand for rhinoplasty is increasing as an effective means to improve the shape of the nose (1). With its unique advantages, such as using its own tissue to avoid rejection, and the relatively hidden wound is conducive to recovery, the closed approach autologous granular costal cartilage augmentation rhinoplasty has been widely used in clinical practice (2). However, any operation is accompanied by certain risks, and the closed approach autologous granular costal cartilage augmentation rhinoplasty is no exception. Postoperative complications may occur, such as infection, cartilage displacement or absorption, skin redness, incision dehiscence and so on. These complications may not only make patients suffer additional physical pain and affect the recovery of nasal appearance, but also lead to psychological burden and reduce the quality of life in severe cases (3). At the same time, the occurrence of complications may also increase the medical cost and the potential risk of doctor–patient disputes. At present, the research on the postoperative complications of this operation is relatively scarce, and the related influencing factors are not completely clear. This makes it difficult for clinicians to accurately assess the surgical risk of each patient before surgery, to take effective preventive measures against potential risks during surgery, and to formulate personalized nursing plans after surgery to reduce the probability of complications (4). Therefore, it is an important problem to explore the influencing factors of postoperative complications and build a scientific and effective prediction model. As a visual forecasting tool, nomogram can integrate multiple influencing factors and predict the probability of events in an intuitive and understandable graphic way, which has been successfully applied to the risk prediction of many diseases in the medical field. It is expected to provide a convenient and efficient risk assessment method for clinicians by introducing it into the study of complications after augmentation rhinoplasty with autogenous granular costal cartilage through closed approach (5). Through the comprehensive analysis of patients' individual situation, the risk of complications can be accurately predicted, to guide doctors to formulate more reasonable surgical plans, optimize perioperative management, realize personalized medical care, minimize the risk of complications, improve the success rate of surgery, and protect patients' physical and mental health.



2 Materials and methods


2.1 Study population

Retrospective collection of clinical data from 214 patients who underwent closed approach autologous rib cartilage rhinoplasty in our plastic and cosmetic surgery department from June 2022 to June 2024. Inclusion criteria: 1. age between 18 and 50 years old, 2. first time receiving closed approach autologous granular rib cartilage rhinoplasty, 3. complete clinical data. Exclusion criteria: 1. concurrent severe dysfunction of important organs such as heart, liver, and kidney, 2. suffering from hematological disorders or abnormal coagulation function, 3. there are acute and chronic infectious diseases in the nose, 4. having mental illness or cognitive impairment, unable to cooperate with postoperative follow-up. The patients were divided into a training set (n = 150) and a validation set (n = 64) at a ratio of 7:3 using the random number table method. This study was approved by the hospital's ethics committee, and all patients signed informed consent forms.



2.2 Surgical methods

All surgeries are performed by the same experienced team of plastic surgeons. The patient is placed in a supine position, and after successful general anesthesia, a 2–3 cm incision is made on the surface of the 6th and 7th rib cartilage on the right side. The skin, subcutaneous tissue, and rib cartilage membrane are sequentially cut open, and an appropriate amount of rib cartilage is obtained by blunt dissection. Carefully trim the cut rib cartilage into particles of appropriate size and place them in physiological saline solution for later use. Make an incision at the base of the nasal columella or the inner edge of the nostril, carefully separate the fascial cavity of the nasal dorsum, evenly fill the prepared autologous granular rib cartilage in the nasal dorsum and nasal tip areas, adjust the shape to satisfaction, and then suture the incision layer by layer. Postoperative routine placement of drainage strips and pressure bandaging. During the dissection process, special attention is paid to avoiding damage to the intercostal nerves and the nerve branches innervating the serratus anterior muscle. The intramuscular nerve distribution of the serratus anterior muscle, as detailed by Yi et al. (6), provides critical anatomical guidance for this procedure—accurate knowledge of these neural pathways helps minimize iatrogenic nerve injury, thereby reducing the risk of donor-site complications such as chronic chest wall pain.



2.3 Definition of postoperative complications

Postoperative complications in closed approach autologous granular rib cartilage rhinoplasty were categorized and defined as follows: 1. early postoperative complications: infection (cellulitis or abscess formation confirmed clinically), hematoma/seroma (localized blood/fluid collection requiring intervention), skin redness/swelling (persistent inflammation >2 weeks), incision dehiscence (wound separation needing resuturing) and prolonged pain/hypersensitivity (>1 month). 2. Graft-related complications: cartilage resorption [quantified by 3D volumetric analysis as mild (<20%), moderate (20%–50%), or severe (>50%)], displacement/malposition (radiographic/clinical evidence of graft shifting), visibility/irregularities (palpable/visible contour issues), overcorrection/undercorrection (aesthetic imbalance) and fracture/fragmentation. 3. Donor-site complications: chest wall deformity, chronic pain, and pneumothorax. 4. Functional/aesthetic concerns: nasal obstruction, asymmetry, skin necrosis, and hypertrophic scarring. 5. Systemic complications: deep vein thrombosis (DVT), pulmonary embolism (PE) and anaphylaxis. Patients who experienced any of the above complications were included in the complication group. Otherwise, they were classified as the no-complication group.



2.4 Data collection

Collect detailed general information of patients, including age, gender, height, weight, smoking history, alcohol consumption history, chronic medical history (chronic rhinitis/rhinitis); Surgical related information, such as surgery time, intraoperative blood loss, cartilage granule filling amount, rib cartilage extraction amount; Preoperative nasal basic conditions (including nasal dorsal skin thickness, nasal facial angle, nasal frontal angle, nasal labial angle, nasal columella upper lip angle, nasal tip protrusion); Postoperative nursing compliance is classified into good compliance and poor compliance based on a comprehensive evaluation of the patient's nursing cooperation during the postoperative follow-up process. All patients were followed up regularly after surgery, with a total follow-up period of 6 months. The follow-up schedule was as follows: once a week within 1 month after surgery, once every 2 weeks from 1 to 3 months after surgery, and once a month from 3 to 6 months after surgery. During the follow-up period, all complications were recorded, including early complications (occurring within 1 month after surgery) and late complications (occurring from 1 month to 6 months after surgery, such as delayed cartilage resorption, and displacement).



2.5 Statistical analysis

Data were analyzed using SPSS 26.0 and R 4.2.3. Continuous variables were reported as mean ± standard deviation (SD) (if normally distributed, assessed by Shapiro–Wilk test) or median (interquartile range, Q1, Q3) (for non-normally distributed data), with between-group comparisons using independent t-tests or Mann–Whitney U tests, respectively. Categorical variables were compared via chi-square tests or Fisher's exact tests, and count data were expressed as the number of cases (percentage). Multivariate Logistic regression analysis was used to screen the risk factors of complications, and the difference was statistically significant (P < 0.05), and variance inflation factors (VIF) were calculated to exclude multicollinearity (VIF threshold <5). The final predictors were incorporated into a nomogram developed using the R “rms” package. Model performance was rigorously evaluated through multiple approaches: discrimination was assessed via the area under the receiver operating characteristic (ROC) curve (AUC) with 95% confidence intervals derived from 1,000 bootstrap samples, along with sensitivity, specificity, and predictive values; calibration was examined using bootstrap-corrected calibration curves, Brier scores, Hosmer-Lemeshow goodness-of-fit test (P > 0.05 indicating good calibration), and calibration slope analysis; potential overfitting was addressed through optimism-adjusted performance metrics using bootstrap internal validation; and clinical utility was determined via decision curve analysis (DCA). All statistical tests were two-sided, with a significance level set at α = 0.05.




3 Results


3.1 Baseline characteristics in training set and validation set

A total of 214 patients were included in the study. There were 31 cases (20.67%) of complications in the training set and 13 cases (20.31%) in the validation set. There was no statistically significant difference in the incidence of complications and clinical characteristics between the training set and the validation set (all P > 0.05) (Table 1).



TABLE 1 Comparison of clinical features between training set and validation set.



	Index
	Training set (n = 150)
	Validation set (n = 64)
	t/χ²
	P





	Age (years)
	29.32 ± 5.11
	28.89 ± 4.87
	0.571
	0.568



	Height (cm)
	165.35 ± 7.23
	164.52 ± 6.87
	0.780
	0.436



	Weight (kg)
	58.67 ± 8.36
	57.95 ± 7.88
	0.586
	0.558



	Gender
	Male
	78 (52.00)
	33 (51.56)
	0.003
	0.953



	Female
	72 (48.00)
	31 (48.44)



	Chronic diseases history
	Rhinitis
	12 (8.00)
	5 (7.81)
	0.002
	0.962



	Allergic rhinitis
	9 (6.00)
	4 (6.25)
	0.058
	0.808



	Smoking history
	Yes
	22 (14.67)
	9 (14.06)
	0.013
	0.908



	No
	128 (85.33)
	55 (85.94)



	History of drinking
	Yes
	25 (16.67)
	10 (15.63)
	0.035
	0.850



	No
	125 (83.33)
	54 (84.38)



	Surgical duration (min)
	105.45 ± 12.34
	104.89 ± 11.79
	0.308
	0.758



	Intraoperative bleeding volume (ml)
	32.54 ± 8.44
	33.08 ± 7.98
	0.435
	0.663



	Thickness of nasal dorsal skin (mm)
	2.12 ± 0.35
	2.09 ± 0.32
	0.588
	0.556



	Removal amount of rib cartilage (g)
	3.56 ± 0.66
	3.51 ± 0.64
	0.512
	0.609



	Cartilage granule filling amount (ml)
	4.21 ± 0.88
	4.18 ± 0.85
	0.230
	0.817



	Nasal angle (°)
	133.25 ± 0.85
	133.12 ± 0.91
	1.002
	0.317



	Rhino frontal angle (°)
	29.37 ± 6.07
	30.05 ± 5.79
	0.760
	0.447



	Nasal and Lip Angle (°)
	102.85 ± 5.06
	103.41 ± 5.27
	0.732
	0.464



	Upper lip angle of nasal columella (°)
	88.47 ± 10.36
	90.32 ± 8.87
	1.246
	0.214



	Nose tip protrusion (°)
	0.52 ± 0.07
	0.51 ± 0.08
	0.916
	0.360



	Postoperative nursing compliance
	Poor
	30 (20.00)
	13 (20.31)
	0.002
	0.958



	Good
	120 (80.00)
	51(79.69)









3.2 Univariate analysis in the training set

In the training set, the results of univariate analysis showed that age, chronic medical history (chronic rhinitis), chronic medical history (allergic rhinitis), surgery time, intraoperative blood volume, thickness of nasal dorsal skin, cartilage granule filling amount and postoperative nursing compliance were associated with the occurrence of complications (all P < 0.05) (Table 2).



TABLE 2 Univariate analysis of postoperative complications in the training set.



	Indicators
	Complications group (n = 31)
	Non complication group (n = 119)
	t/χ²
	P





	Age (years)
	31.51 ± 6.22
	28.78 ± 4.89
	2.610
	0.010



	Height (cm)
	165.13 ± 7.06
	164.79 ± 7.31
	0.232
	0.816



	Weight (kg)
	58.34 ± 8.22
	58.77 ± 8.42
	0.254
	0.799



	Gender
	Male
	17 (54.84)
	61 (51.26)
	0.126
	0.722



	Female
	14 (45.16)
	58 (48.74)



	Chronic diseases history
	Rhinitis
	7 (22.58)
	5 (4.20)
	8.928
	0.002



	Allergic rhinitis
	5 (16.13)
	4 (3.36)
	5.024
	0.025



	smoking history
	Yes
	5 (16.13)
	17 (14.29)
	0.001
	0.978



	No
	26 (83.87)
	102 (85.71)



	History of Drinking
	Yes
	6 (19.35)
	19 (15.97)
	0.203
	0.652



	No
	25 (80.65)
	100 (84.03)



	Surgical duration (min)
	112.44 ± 15.34
	103.87 ± 11.06
	3.526
	0.001



	Intraoperative bleeding volume (ml)
	37.22 ± 10.02
	32.65 ± 7.99
	2.684
	0.008



	Thickness of nasal dorsal skin (mm)
	2.09 ± 0.33
	2.31 ± 0.42
	2.704
	0.007



	Removal amount of rib cartilage (g)
	3.58 ± 0.65
	3.55 ± 0.66
	0.226
	0.821



	Cartilage granule filling amount (ml)
	4.45 ± 0.95
	4.02 ± 0.84
	2.469
	0.014



	Nasal angle (°)
	133.27 ± 0.88
	133.24 ± 0.85
	0.173
	0.862



	Rhinofrontal angle (°)
	29.55 ± 6.12
	29.37 ± 6.07
	0.146
	0.883



	Nasal and Lip Angle (°)
	103.10 ± 5.15
	102.79 ± 5.09
	0.301
	0.763



	Upper lip angle of nasal columella (°)
	89.13 ± 10.05
	88.32 ± 10.44
	0.387
	0.698



	Nose tip protrusion (°)
	0.53 ± 0.07
	0.52 ± 0.07
	0.708
	0.479



	Postoperative nursing compliance
	Poor
	11 (35.48)
	19 (15.97)
	5.855
	0.015



	Good
	20 (64.52)
	100(84.03)









3.3 Multivariate logistic regression analysis in the training set

Multivariate logistic regression analysis was conducted with the occurrence of complications as the dependent variable, and factors with P < 0.05 in univariate analysis as independent variable. The results showed that age, chronic medical history (chronic rhinitis), long surgical time, excessive intraoperative bleeding, thin skin thickness on the nasal back, high cartilage granule filling volume and poor postoperative nursing compliance were independent risk factors for complications in patients undergoing closed approach autologous rib cartilage rhinoplasty (all P < 0.05) (Table 3). The tolerance of each variable in the regression model was >0.1, VIF was <10, conditional index was <30, and the variance ratio of multiple covariates under the same eigenvalue was >50%. Therefore, there was no collinearity among the covariates.



TABLE 3 Multivariate logistic analysis of postoperative complications in the training set.



	Indicators
	β
	S.E
	Wald
	P
	OR
	95%CI





	Age
	0.110
	0.049
	5.100
	0.024
	1.116
	1.015–1.228



	Chronic medical history (chronic rhinitis)
	3.421
	1.525
	5.036
	0.025
	30.608
	1.542–607.493



	Surgical time
	0.049
	0.021
	5.470
	0.019
	1.051
	1.008–1.095



	Intraoperative bleeding volume
	0.088
	0.030
	8.437
	0.004
	1.092
	1.029–1.158



	Thickness of nasal dorsal skin
	−1.561
	0.659
	5.612
	0.018
	0.210
	0.058–0.764









3.4 Construction of nomogram prediction model for postoperative complications

Based on the independent risk factors identified by multivariate logistic regression analysis, a nomogram prediction model of complications after closed approach autogenous costal cartilage augmentation rhinoplasty was constructed, and the independent risk factors in the model were assigned, and the total score of predicting complications was calculated, which was reflected by the probability of predicting complications. A higher total score indicates a greater predicted risk of postoperative complications (Figure 1).


[image: Nomogram illustration with five horizontal scales labeled X1 to X5, each corresponding to a different variable range. Points for each variable align vertically to a top scale of zero to one hundred. Below, a total points scale ranges from zero to three hundred. At the bottom, disease risk is plotted with a range from zero point one to zero point nine. Used to estimate disease risk based on variable values.]
FIGURE 1
Nomogram prediction model of postoperative complications [X1: Age, X2: chronic medical history (chronic rhinitis), X3: surgical time, X4: intraoperative bleeding volume, X5: thickness of nasal dorsal skin].




3.5 Evaluation and validation of nomogram prediction model

Nomogram model has good calibration and fitting degree in training set and validation set (C-index index is 0.857 and 0.848 respectively, the average absolute error of fitting degree between predicted value and real value is 0.126 and 0.090 respectively, and the results of Hosmer-Lemeshow test are χ2 = 7.137, P = 0.521 and χ2 = 5.923, P = 0.655 respectively (Figure 2). ROC curve shows that the AUC of Nomogram model in training set and validation set for predicting the complications after closed approach autogenous costal cartilage augmentation rhinoplasty is 0.851(95% CI: 0.764–0.937) and 0.855(95% CI: 0.675–1.000), respectively, and the sensitivity and specificity are 0.880, 0.725 and 0.833 (Figure 3).


[image: Panel A shows a calibration plot comparing predicted probability to actual probability, with three lines: ideal (gray), logistic calibration (black solid), and nonparametric (black dotted). Calibration bars are shown along the x-axis. Panel B shows a similar calibration plot with differences in the logistic calibration and nonparametric curves, indicating variation in prediction accuracy. Both panels visualize the performance of probabilistic models.]
FIGURE 2
Calibration curve in training set (A) and validation set (B).



[image: Panel A displays a receiver operating characteristic (ROC) curve with an area under the curve (AUC) of 0.851 and a 95 percent confidence interval of 0.764 to 0.937. Panel B shows a ROC curve with an AUC of 0.855 and a 95 percent confidence interval of 0.675 to 1.000. Both plots illustrate sensitivity versus 1-specificity, with a diagonal dashed reference line.]
FIGURE 3
ROC curve in training set (A) and validation set (B).




3.6 Decision curve analysis of nomogram line prediction model

The decision curve analysis shows that when the threshold probability is about 0.10–0.90, the nomogram model constructed in this study has more clinical benefits than the decision that all patients have complications or all patients have no complications before operation (Figure 4).


[image: Two decision curve analysis line charts labeled A and B compare net benefit across high risk threshold and cost-benefit ratio axes. Each chart includes three lines: “Nomogram” in cyan, “All” in gray, and “None” in black. The nomogram lines show declining net benefit as the risk threshold increases, with varying slopes and fluctuation, while the “All” and “None” lines remain consistent. Legends are in the top right of each plot.]
FIGURE 4
Decision curve in training set (A) and validation set (B).





4 Discussion

In this study, the risk factors of complications after closed approach autologous granular costal cartilage augmentation rhinoplasty were deeply analyzed, and a nomogram prediction model was successfully established. Through the research, it is found that older age, history of chronic diseases (chronic rhinitis, allergic rhinitis), long operation time, large amount of bleeding during operation, thin skin on the back of nose, large amount of cartilage particles and poor postoperative nursing compliance are independent risk factors for complications of patients undergoing this operation.

Age is one of the important factors affecting postoperative complications. With the increase of age, the physiological functions of human body gradually decline, the function of immune system declines and the ability of tissue repair weakens. In rhinoplasty, the wound healing speed of older patients is relatively slow and their anti-infection ability is reduced, which makes the risk of complications such as infection increase significantly (7). At the same time, the skin elasticity will deteriorate with age, which makes it difficult to fix and support the filled cartilage particles, and increases the possibility of cartilage displacement and absorption (8). Having a history of chronic diseases, especially chronic rhinitis, has a noticeable influence on the occurrence of complications after rhinoplasty. Chronic rhinitis will lead to chronic inflammation of nasal mucosa, impaired barrier function of mucosa and decreased resistance. When performing rhinoplasty, the surgical area relates to the nasal cavity, and inflammation is easy to spread to the surgical site, causing complications such as infection (9). In addition, frequent actions such as blowing your nose and sneezing in patients with rhinitis may affect the stability of the nose after operation, interfere with the normal healing of wounds, and further increase the incidence of complications (10). Long operation time is another key risk factor for postoperative complications. The prolonged operation time means that the operation will cause more trauma to the tissue and the operation area will be exposed to the air for a longer time, which greatly increases the chance of bacterial infection. Long-term operation may also damage the blood supply of local tissues and affect the repair and healing process of postoperative tissues. For example, during a long period of surgery, local tissues may be disordered in cell metabolism due to ischemia and hypoxia, which will affect the survival and growth of cartilage, thus causing complications such as cartilage absorption and displacement (11). The amount of intraoperative bleeding is also closely related to the occurrence of postoperative complications. Massive bleeding during operation may lead to the formation of local hematoma, which not only provides a good culture medium for the growth of bacteria, but also increases the risk of infection, and may also oppress surrounding tissues and affect local blood circulation. Blood circulation disorder will affect the nutrient supply of cartilage, lead to cartilage absorption and necrosis, and then affect the surgical effect. In addition, massive blood loss may also cause stress reaction of patients, affect immune system function, and indirectly increase the risk of complications (12, 13). Related research shows that the incidence of postoperative complications increases significantly when the amount of intraoperative bleeding exceeds a certain threshold. The thin skin thickness of nasal dorsum is an important anatomical factor affecting the effect and complications of rhinoplasty. The skin on the back of the nose is too thin to provide sufficient tissue coverage and protection for the filled cartilage particles (14, 15). In the process of postoperative recovery, thinner skin is more susceptible to external forces, leading to the displacement of cartilage particles (16, 17). At the same time, thin skin will reduce blood supply, which is not conducive to wound healing, and increase the risk of complications such as skin redness and ulceration (18, 19).

The nomogram prediction model constructed in this study shows good calibration and fitting degree in both training set and verification set, and the C-index index is 0.857 and 0.848, respectively, which shows that the model has good distinguishing ability and can well distinguish patients with and without complications. The area under ROC curve (AUC) is 0.851 in the training set and 0.855 in the verification set, which indicates that the model has high prediction efficiency. The analysis of decision curve shows that the nomogram model has obvious clinical benefits in predicting postoperative complications within a certain threshold probability range, and can provide valuable reference for clinical decision-making (20, 21). However, this study also has some limitations. This study only carried out internal verification, and did not carry out external verification. This is mainly because external verification needs to collect many case data from other medical institutions, and it faces many difficulties in actual operation, such as the differences in surgical operation norms and patient management modes of different medical institutions, and the difficulty in ensuring the accuracy and completeness of data collection. In addition, this study is a single-center study, and the representativeness of the sample may be limited. Follow-up research should actively carry out multi-center, large-sample research and external verification, to further verify and improve the nomogram prediction model and improve the accuracy and universality of the model (22). Thirdly, while we recorded detailed patient characteristics, the sample size precluded meaningful subgroup analyses that might have identified nuanced risk factors. Future multicenter studies with larger cohorts should incorporate predefined stratification by surgical history, systemic conditions, and technical variables to validate and extend our findings. Such investigations would help establish personalized risk prediction models for broader clinical application. Fourthly, the small severe complication cohort precluded meaningful severity-stratified analyses without compromising statistical power. While this binary approach ensures model robustness, future multicenter studies should prioritize larger samples to enable graded complication analyses (mild/moderate/severe) and refine risk stratification. In addition, all surgical indications in this series were purely aesthetic, with preoperative otolaryngologic examination confirming normal nasal function in all patients. While this provides a homogeneous population for analyzing aesthetic complication factors, the findings may not generalize to functional or reconstructive cases—an important direction for future study.

To address the limitation of lacking external validation, we plan to implement multi-center external validation study in the next 1–2 years. The specific roadmap includes: 1. collaborating with 3–5 tertiary hospitals with rich experience in rhinoplasty to ensure the generalizability of the model across different clinical settings; 2. establishing unified inclusion and exclusion criteria consistent with this study to minimize selection bias; 3. collecting a target sample size of at least 200 cases from collaborating centers, with detailed recording of variables included in the nomogram (age, chronic rhinitis history, surgical duration, intraoperative blood loss, nasal dorsal skin thickness) and postoperative complications; 4. validating the model using consistent statistical metrics (C-index, AUC, calibration curve, Hosmer-Lemeshow test) to evaluate its discrimination and calibration in external populations; 5. adjusting the model parameters if necessary based on external validation results to optimize its adaptability to diverse clinical scenarios. This multi-center external validation aims to confirm the model's generalizability and prepare it for clinical use. By including diverse hospitals (e.g., from northern, eastern, and southern China) with varying patient demographics, surgical practices, and care protocols, we ensure robustness across different settings. Subgroup analyses by institution type and region will further reduce bias, strengthening the model's real-world applicability.

To sum up, this study analyzed the clinical data of 214 patients who underwent closed approach autogenous costal cartilage augmentation rhinoplasty, and determined that older age, history of chronic diseases (chronic rhinitis), long operation time, large amount of blood loss during operation and thin skin thickness on the back of nose were independent risk factors for postoperative complications. The nomogram prediction model based on these risk factors shows good calibration and discrimination in both training set and verification set, and has high prediction efficiency, which can provide a convenient and effective tool for clinicians to predict postoperative complications. This model is helpful for clinicians to make individualized risk assessment of patients before operation, and make reasonable surgical plan and perioperative nursing plan according to the specific situation of patients, to minimize the risk of complications and improve the surgical effect and patient satisfaction. Although there are some limitations in this study, it lays a foundation for the follow-up research. In the future, it is necessary to carry out multi-center and large-sample research and external verification, further improve the nomogram prediction model, make it play a greater role in clinical practice, and bring better treatment results to most patients.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by the Ethics Committee of the 971st Hospital of Chinese People's Liberation Army (Approval No. 202125). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

YJ: Formal analysis, Writing – original draft, Data curation, Conceptualization, Visualization, Writing – review & editing. CZ: Software, Writing – review & editing, Investigation, Writing – original draft. JW: Methodology, Investigation, Writing – review & editing. XS: Investigation, Formal analysis, Writing – review & editing, Methodology. WC: Software, Writing – review & editing, Methodology, Supervision.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Seah TE, Ilankovan V. Rhinoplasty as an adjunct to orthognathic surgery: a review. Oral Maxillofac Surg Clin North Am. (2023) 35(1):115–26. doi: 10.1016/j.coms.2022.06.008


	2. Yan D, Li S-H, Zhang A-L, Xiao Y, Huang Z-C. A clinical study of platelet-rich fibrin combined with autologous high-density fat transplantation in augmentation rhinoplasty. Ear Nose Throat J. (2023) 102(9):598–604. doi: 10.1177/01455613211016902


	3. Chen H, Wang X, Deng Y. Complications associated with autologous costal cartilage used in rhinoplasty: an updated meta-analysis. Aesthetic Plast Surg. (2023) 47(1):304–12. doi: 10.1007/s00266-022-03075-3


	4. Fu X, Yin C, Liang Y, Zhou R, Wang D, Wang C. Hybrid autologous costal cartilage grafting for augmentation rhinoplasty in Asian patients. J Craniofac Surg. (2023) 34(4):1320–4. doi: 10.1097/SCS.0000000000009281


	5. Kauke-Navarro M, Knoedler L, Knoedler S, Deniz C, Stucki L, Safi A-F. Balancing beauty and science: a review of facial implant materials in craniofacial surgery. Front Surg. (2024) 11:1348140. doi: 10.3389/fsurg.2024.1348140


	6. Yi KH, Lee JH, Kim HJ. Intramuscular nerve distribution of the Serratus anterior muscle: implications for Botulinum neurotoxin injection in myofascial pain syndrome. Toxins (Basel). (2022) 14(4):271. doi: 10.3390/toxins14040271


	7. Joshi K, Hohman MH, Seiger E. SMAS Plication Facelift. [Updated 2023 Mar 01]. In: StatPearls [Internet]. Treasure Island, FL: StatPearls Publishing (2025).


	8. Knoedler S, Knoedler L, Wu M, Haug V, Broer PN, Kauke-Navarro M, et al. Incidence and risk factors of postoperative complications after rhinoplasty: a multi-institutional ACS-NSQIP analysis. J Craniofac Surg. (2023) 34(6):1722–6. doi: 10.1097/SCS.0000000000009553


	9. Chen Y, Hu J, Xing J, Li Y, Xu Y, Li N, et al. Complications following thread rhinoplasty. J Cosmet Dermatol. (2022) 21(10):4722–6. doi: 10.1111/jocd.15041


	10. Cai Y, Goldberg AN, Chang JL. The nose and nasal breathing in sleep apnea. Otolaryngol Clin North Am. (2020) 53(3):385–95. doi: 10.1016/j.otc.2020.02.002


	11. Chiang CA, Tan PC, Zhou SB. A reinforced framework construction technique using unilateral auricular cartilage in Asian rhinoplasty to prevent long-term nasal tip drooping. J Plast Reconstr Aesthet Surg. (2023) 85:134–42. doi: 10.1016/j.bjps.2023.07.001


	12. Song Z, Dong W, Fan F. Complications of diced cartilage wrapped in blood products in rhinoplasty: a meta-analysis. J Craniofac Surg. (2023) 34(2):503–10. doi: 10.1097/SCS.0000000000008960


	13. Avci H. The effect of different dose regimens of tranexamic acid in reducing blood loss in rhinoplasty: a prospective randomized controlled study. J Craniofac Surg. (2021) 32(5):e442–4. doi: 10.1097/SCS.0000000000007247


	14. Cabbarzade C. Skin tensioning concept in rhinoplasty using a semifixed support mechanism. J Craniofac Surg. (2023) 34(1):e28–32. doi: 10.1097/SCS.0000000000008894


	15. Kook WS, Ryu DH, Baek W, Kook HM, Jang YY, Lew DH. Prevention and resolution of silicone implant-related problems in secondary rhinoplasty using a cross-linked human acellular dermal matrix. Plast Reconstr Surg. (2023) 152(1):45–54. doi: 10.1097/PRS.0000000000010205


	16. Daoud RM, Alelyani AA, Bakhamees BH, Almutairi RF, AlSufyani N, Ayoub AY, et al. Thin skin in rhinoplasty: considerations for camouflaging dorsal nasal irregularities. Cureus. (2024) 16(8):e66595. doi: 10.7759/cureus.66595


	17. Lozada KN, Locketz GD, Becker DG. Supracrural ligament graft in rhinoplasty. Facial Plast Surg. (2021) 37(1):98–101. doi: 10.1055/s-0040-1714666


	18. Erdur ZB, Öktem F, Inci E, Yener HM, Üstündağ A. Effect of nasal soft-tissue envelope thickness on postoperative healing process following rhinoplasty. J Craniofac Surg. (2021) 32(6):2193–7. doi: 10.1097/SCS.0000000000007697


	19. In SM, An HG, Kim J-Y, Lee K-I. Columellar wound immediately after open rhinoseptoplasty treated with application of DuoDERM extra thin. J Craniofac Surg. (2021) 32(1):e98–9. doi: 10.1097/SCS.0000000000006782


	20. Wang X, Dong W, Wang H, You J, Zheng R, Xu Y, et al. Predicting risk of infection after rhinoplasty with autogenous costal cartilage: a cohort study. Aesthetic Plast Surg. (2022) 46(4):1797–805. doi: 10.1007/s00266-021-02704-7


	21. Wang X, Dong W, Han R, Zheng R, Xu Y, Fan F. Development of a nomogram for severe costal cartilage calcification: a cohort study. Ann Palliat Med. (2022) 11(8):2668–75. doi: 10.21037/apm-21-3114


	22. Wu SS, Patel V, Oladeji T, Knackstedt R, Gastman B. Development of a risk prediction model for complications following forehead flaps for nasal and periorbital reconstruction. J Craniofac Surg. (2023) 34(1):362–7. doi: 10.1097/SCS.0000000000009030















	
	TYPE Original Research

PUBLISHED 22 September 2025
DOI 10.3389/fsurg.2025.1634862






[image: image2]

22 years of Minimal Incision Vertical Endoscopic Lift: a journey in endoscopic facial rejuvenation

Alessandro Gennai1*, Mattia Colli2 and Leonardo Gaggio3

1Private Practice “Studio Gennai”, Aesthetic and Reconstructive Plastic Surgery, Bologna, Italy

2Private Practice “Podgora7”, Milan, Italy

3Facial Plastic Surgery, University of Parma, Parma, Italy

EDITED BY
Giovanni Papa, University of Trieste, Italy

REVIEWED BY
Marek Adam Paul, Jan Długosz University, Poland
Martin Iurilli, University of Trieste, Italy

*CORRESPONDENCE Alessandro Gennai agennai@me.com

RECEIVED 25 May 2025
ACCEPTED 08 August 2025
PUBLISHED 22 September 2025

CITATION Gennai A, Colli M and Gaggio L (2025) 22 years of Minimal Incision Vertical Endoscopic Lift: a journey in endoscopic facial rejuvenation.
Front. Surg. 12:1634862.
doi: 10.3389/fsurg.2025.1634862

COPYRIGHT © 2025 Gennai, Colli and Gaggio. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Introduction: The Minimal Incision Vertical Endoscopic Lifting (MIVEL) is a minimally invasive facial rejuvenation technique that repositions tissues with minimal scarring, reduced recovery time, and long-lasting results, while achieving a natural appearance. This study aims to describe the updated MIVEL procedure, focusing on its evolution over 22 years and providing methodological details. This includes refining the indications, identifying key fixation points for reproducible results, and highlighting the long-term success of MIVEL as an effective approach for facial rejuvenation with minimal scarring and reduced complications.



Methods: This retrospective analysis encompasses a comprehensive review of 784 patients who underwent MIVEL between 2001 and 2023. The MIVEL technique involves small incisions, endoscopic guidance, and vertical lifting to reposition facial tissues. Preoperative and postoperative photographs, patients' demographic data, and complication rates were analyzed. Included patients were those seeking facial rejuvenation without extensive skin excision and attending all follow-up visits up to at least one year postoperatively. Patients were categorized into three MIVEL groups (I, II, III) of dissection, based on their age and related aging signs.



Results: The average age of patients was 50.5 years, with the majority falling in the MIVEL II group (53.1 years). MIVEL I was primarily performed on younger patients (21–35 years), while MIVEL III was reserved for those over 55 years. Adjunctive procedures, such as guided Superficial Enhanced Fat Fluid Injection (SEFFI), blepharoplasty, and neck lift, were commonly combined with the MIVEL procedure. The complication rates were low, with transient issues like neuropraxia and periocular ecchymosis being the most common. No cases of severe complications like skin necrosis or permanent nerve injury were reported.



Discussion: MIVEL has proven to be a highly effective and well-tolerated technique for the rejuvenation of the upper and middle thirds of the face. Its minimally invasive nature reduces recovery times and minimal scarring while providing lasting and natural-looking results. The 22-year experience underscores the reliability and high patient satisfaction associated with MIVEL, making it a preferred choice for facial rejuvenation surgery. Future directions include further refining the technique and exploring its applicability to other facial and neck rejuvenation areas.
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1 Introduction

Facial rejuvenation surgery has evolved significantly over the last few decades, with advancements in techniques that minimize invasiveness while delivering natural and lasting results (1). Traditional facelift procedures, though effective, often come with the risk of visible scarring, longer recovery times, and complications such as unnatural aesthetic outcomes (2). These drawbacks have spurred the development of less invasive methods that aim to provide a more harmonious and youthful appearance with minimal disruption to the skin's natural anatomy (3–6).

The MIVEL (Minimal Incisions Vertical Endoscopic Lift) is an advanced, minimally invasive surgical procedure for facial rejuvenation. The endoscopically assisted minimal scalp incisions enable a comprehensive periocular lift, addressing age-related tissue descent, ptosis, and volume loss in the periocular region. Thus, by restoring the brow, temporal region, and midface in harmony, MIVEL achieves subtle yet significant rejuvenation with reduced scarring (7).

This endoscopic technique combines the redistribution and restoration of facial volumes and the repositioning of soft tissues naturally with moderate skin tension. This approach is less invasive, reduces skin tension, and minimizes (or even eliminates) the need for skin excision. The procedure's unique vertical lifting strategy addresses sagging tissues and provides long-lasting results, improving the patient's aesthetic outcome and overall satisfaction (8).

Over time, it has become objectively evident that precise fixation points are necessary to achieve an upward and backward lift of the midface, particularly for patients who desire an elongated and elevated lateral canthus with concomitant lifting of the eyebrow and temporal region (9). This demand has led us to expand the original indications of MIVEL to include the management of the lateral canthal, lower eyelid, and malar regions, and to define precise fixation areas to ensure reproducible and lasting aesthetic results (7, 8).

This article aims to describe these safe fixation areas, and provide a detailed methodological guide for the MIVEL procedure. The objective is also to underscore the long-term success of MIVEL as an established method for facial rejuvenation, offering lasting results with a low incidence of complications.



2 Materials and methods

This study is a retrospective assessment of data collected from 2001 to 2023. A detailed history was taken, and basic examinations were performed to ensure all patients had good overall health.

Included patients were those seeking facial rejuvenation without extensive skin excision and attending all follow-up visits up to at least one year postoperatively. The exclusion criteria included unrealistic expectations regarding the aesthetic outcome of the procedure, pregnancy or breastfeeding, medical conditions impairing wound healing, active fever, severe pulmonary diseases, active cutaneous or systemic infections, prior exposure to radiation or chemotherapy, and alcohol or drug abuse within six months before surgery.

Technical exclusion criteria included the absence of hair, as this would make endoscopic access incisions visible.

The authors followed the ethical principles laid down in the Declaration of Helsinki.

Appropriate candidates for the MIVEL procedure were divided into three groups based on clinical examination, including physical examination of skin excess and assessment of facial areas with volume loss, to determine the treatment required to achieve optimal facial rejuvenation (Figure 1).
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FIGURE 1
MIVEL types. (a) MIVEL I, (b) MIVEL II, (c) MIVEL III prototype candidate patients with the endoscopic dissection area highlighted in red.


The study was conducted in accordance with the Declaration of Helsinki. All patients provided written informed consent prior to participation, including consent for the use and publication of clinical images. Ethical review and approval were waived for this study as it is a retrospective analysis of a surgical procedure utilizing anonymized patient data collected from existing medical records in a private practice setting. No prospective data collection was performed. Given the study's observational nature and the absence of control groups, it does not pose additional risks to patient privacy or well-being. All data were handled in compliance with applicable data protection regulations.


2.1 MIVEL indications

The MIVEL can be categorized into three levels of surgical dissection.


2.1.1 MIVEL I

The MIVEL I technique is primarily employed when correction is focused on the periocular region and is typically indicated for young to middle-aged patients, generally between 20 and 35 years of age. Ideal candidates often present with low eyebrow positioning—whether at the tail, body, or head—along with a rounded eye shape that may be congenital or the result of previous surgical interventions. Additional common features include wrinkles at the nasal root caused by hypertonicity of the procerus and corrugator muscles, deep horizontal forehead lines, periocular wrinkles, lateral canthal ptosis, and moderate scleral show.

This patient cohort undergoes a combination of endoscopic brow rotation, external canthal repositioning and microfat grafting through guided Superficial Enhanced Fat Fluid Injection (SEFFI) using the SEFFILLER® medical device (10; 18).

The average operative time ranges from 1.5 to 2 h.



2.1.2 MIVEL II

The MIVEL II procedure is typically performed in middle-aged patients, between 40 and 55 years of age, when the indications for MIVEL I are present alongside additional age-related changes. These include an increased distance between the lower eyelid and the cheek, a noticeable descent of the malar region, and a deepening of the nasolabial fold. Candidates for this technique generally exhibit only minimal laxity of the neck skin, as reported in previous studies (7, 10). The procedure usually lasts between 2 and 3 h.

The MIVEL II procedures can be combined with a limited posterior auricular and a pre-tragal incision for a jawline-neck lift. The primary surgical objectives include achieving a well-defined jawline through SMAS plication and, if necessary, applying a neck artificial ligament (NAL) to effectively address visible platysmal bands (11). When the excess neck skin was redraped to the mastoid area, skin bunching occurred at the peri-lobular area. This bunching of skin was removed along a pretragal incision. There was no incision in the sideburns or extension into the temporal hairline (7, 8, 10).



2.1.3 MIVEL III

This procedure was typically performed in middle-aged or elderly patients who presented with the conditions mentioned for MIVEL I and MIVEL II, along with moderate jawline laxity. MIVEL III was indicated when there was enough laxity of the lower face associated with neck skin requiring resection. The typical patient age for this cohort was over 55 years, presenting with jowls and a moderate to large amount of neck skin laxity.

In MIVEL III procedures, the endoscopic dissection extends below the zygomatic arch in a plane above the superficial musculoaponeurotic system (SMAS), reaching the jawline.

This technique involves a deep dissection within the safety corridor anterior to the tragus and posterior to Pitanguy's line on the zygomatic arch. The dissection continues inferiorly as subcutaneous to avoid traversing the parotid fascia, extending to the mandibular angle. An endoscopic approach is then employed to lift the platysma-SMAS flap, which is anchored to the deep temporal fascia behind the temporal incision using multiple absorbable suture (2-3/0 Vycril®). This procedure typically requires between 5 and 8 h to complete.




2.2 Surgical planning and preoperative markings


2.2.1 Division of the forehead

With the patient standing and gravity pulling down tissues, anatomical structures, soft tissue positioning, and symmetry can be accurately assessed (12).

The initial step involves dividing the forehead into two halves by drawing a vertical midline. This is a central reference point throughout the procedure, ensuring alignment and proportionality (7, 8, 10).



2.2.2 Identification and marking of key anatomical landmarks

Accurate identification of key anatomical landmarks is essential to achieve both functional and aesthetic outcomes during the procedure. The temporal fusion crest, a palpable ridge between the temporalis muscle and the frontal bone, is marked to define the lateral boundaries of the forehead. The zygomatic arch is also identified and marked to serve as a reference for both the trajectory of the facial nerve and the aesthetic contour of the midface. Careful marking of the superior and inferior orbital rims helps delineate the orbital framework, ensuring precision during dissection. The supraorbital notch is palpated to locate the exit point of the supraorbital nerve, which is then marked to reduce the risk of nerve injury. Similarly, identification and marking of the supratrochlear notch allow for the protection of the supratrochlear nerve throughout the procedure.



2.2.3 Marking the incision sites

Strategic marking of the incision sites is crucial to ensure optimal surgical access while minimizing visible scarring. A central incision measuring 1.5 cm is marked just behind the hairline and serves as the primary access point for the procedure. In addition, two paramedian incisions of the same length are placed approximately 4–5 cm lateral to the central incision to provide symmetrical access. To facilitate lateral dissection without compromising aesthetic results, two temporal incisions, each 3 cm in length, are marked inferior to the temporal fusion crest and positioned 1.5 cm behind the hairline.



2.2.4 Drawing the Pitanguy line

The Pitanguy line is a crucial guide for identifying the course of the facial nerve (cranial nerve VII) as it traverses the zygomatic arch. This line is drawn from the earlobe to approximately 1.5 cm above the eyebrow's tail (13). By marking this trajectory, the surgeon can avoid inadvertent nerve damage, preserving both motor function and facial symmetry (7, 10).

A visual representation of preoperative markings is presented in Figure 2.
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FIGURE 2
Preoperative markings.





2.3 Anesthesia and infiltration

The MIVEL procedure can be performed under general anesthesia or monitored intravenous sedation. During the onset of sedation, the hair is braided and secured to a sterile drape using sutures following the incision planning (7, 10).

The surgeon administers tumescent local anesthesia to the dissection areas. Typically, a saline solution with lidocaine and adrenaline (1:400,000) is used for the frontal, temporal, and malar regions. For the upper periorbital area, lateral canthus, glabella, zygomatic arch, and incision sites, a 1:100,000 dilution is used. In areas such as the forehead, the volume of local anesthesia is carefully limited to minimize swelling. The procedure begins with subcutaneous injections and infiltration along the dissection plane at the temple incisions. Subsequently, the paramedian incisions are infiltrated subcutaneously and deeply at the periosteal level. The anesthetic solution is then administered along the temporal crest fusion line in the subperiosteal plane, extending inferiorly towards the brow. Deep periosteal injections follow along the orbital rims and glabellar region. Finally, the superior and inferior zygomatic arches receive subcutaneous injections to complete the anesthesia protocol (7, 10).



2.4 Surgical details and technical considerations

Operating following a precise sequence of events is critical to the overall outcome of the operation. The aim is to maximize the vertical shift of tissue before the lateral tightening of the SMAS/platysma and skin excision in the neck, when required. This is essential for precision and to enhance each maneuver's effectiveness and synergistic effects. Procedural steps are described here in the sequence in which they should be performed.


2.4.1 Blind dissection of the sub-periosteal plane of the forehead and on top of the deep temporalis fascia

The initial phase of the dissection is carried out without the aid of an endoscope. The surgeon operates on the subperiosteal plane in the forehead region and above the temporalis fascia in the temporal area (Figure 3). On the forehead, the dissection is carefully performed while maintaining a minimum distance of 1.5 cm above the orbital rim to avoid compromising critical structures. In the temporal region, the surgical plane remains confined within the temporal-auricular adhesion to ensure precise and safe tissue handling.


[image: Medical illustration of a woman’s face showing the anatomical course of the supraorbital and supratrochlear nerves above the eyes, with soft tissue and bone partially transparent, and a labeled measurement of 1.5 centimeters between nerve exits.]
FIGURE 3
Blind sub-periosteal dissection of the forehead marked in blue.


After completing the blind dissection and establishing a unified optical pocket in both the frontal and temporal regions, the endoscope is carefully introduced to ensure precision and safety throughout the procedure.



2.4.2 Temporal endoscopic dissection

The endoscopic dissection begins in the temporal area, where it is crucial to completely elevate the superficial temporal fascia. This step provides access to the plane above the deep temporal fascia, a critical protective layer safeguarding the frontal branch of the facial nerve (14). Maintaining this specific plane is essential, as it minimizes the complete release of the temporal crest adhesion to connect the temporal and forehead dissection areas.

As the blunt dissection progresses toward the lateral corner of the eyelid, the sentinel vein emerges as a vital anatomical landmark. This vein should be meticulously preserved or cautiously coagulated to avoid unnecessary trauma. The zygomatic-facial neurovascular bundle is lateral to the sentinel vein, encompassing both nerve and vein structures. Further laterally are the zygomatic-temporal vein and nerve. Between the sentinel vein and the zygomatic-facial bundle is the pathway to access to the suborbicularis oculi fat (SOOF), a significant fat pad that provides volume and contour to the midface (15). Meanwhile, the pathway to the midface itself is situated between the zygomatic-facial and zygomatic-temporal bundles. Medial to the sentinel vein are the lateral retinaculum and the lateral canthal tendon, key structures for eyelid and canthal position.



2.4.3 Periocular dissection

Once the dissection progresses across the zygomatic arch, the SOOF is carefully elevated, and the lateral retinaculum is released. This step facilitates the safe elevation of the lower eyelid tissues, the lateral canthus, and the lateral cheek.



2.4.4 Advanced dissection (MIVEL III)

In MIVEL III procedures, the endoscopic dissection extends below the zygomatic arch, proceeding in a plane above the SMAS and advancing inferiorly toward the jawline (Figure 4). This approach allows for effective mobilization and repositioning of the facial soft tissues while minimizing trauma to underlying structures. A key maneuver in this technique involves precise dissection above the zygomatic arch within a subcutaneous plane. The dissection proceeds posterior to the Pitanguy line and anterior to the tragus, carefully navigating this well-defined anatomical corridor. This pathway ensures the preservation of vital facial nerve branches and associated vascular structures, reducing the risk of functional or aesthetic complications.


[image: Medical illustration of a woman's head in profile showing anatomical landmarks including the superficial temporal artery, zygomatic arch, temporal branch of the facial nerve, and a marked safe pathway for surgical access to the lower third of the face, with measurements and labeled lines for orientation.]
FIGURE 4
Safe pathway to the lower third in the MIVEL III procedure marked in green.




2.4.5 Forehead endoscopic dissection

In the subperiosteal plane, special care is needed to maintain the integrity of the periosteum while advancing toward the orbital rim. Using a blunt dissection technique, the periosteum is elevated systematically from lateral to medial, ensuring the supraorbital neurovascular bundle is exposed. Periosteal strands are meticulously released on all sides, including posterior to the nerve, to fully mobilize the forehead flap without tension or restriction.

For the glabella and muscle dissection, the approach focuses on releasing and elevating the corrugator supercilii and procerus muscles. This step involves precise isolation of the supratrochlear nerve as it courses through the fibers of the corrugator muscle. Complete periosteal release, combined with careful preservation and isolation of the sensory nerves, ensures optimal mobility of the forehead tissue. This meticulous technique minimizes tension and allows for a controlled elevation of the forehead flap.



2.4.6 Vertical suspension and fixation

The long-term success of suspensions is not primarily due to the device used but to the extensive mobilization of tissues and the subsequent healing process (16). If an anatomical structure is pulled without adequate mobilization, any device used to secure it will likely fail within a relatively short period. Conversely, if the structure is fully mobilized, the fixation should be performed with a simple absorbable suture 2/0 or 3/0 (Vycril®); the goal of the fixation is to hold the structure in its new position for the time needed for healing and the formation of fibrotic scar tissue, which ultimately ensures long-term stability.



2.4.7 Jawline fixation (MIVEL III)

Jawline fixation is performed exclusively in MIVEL III. The primary objective of this procedure is to reposition and retighten the jawline along a vertical vector, specifically indicated in cases of mild laxity in this area. A 3 cm incision is made around the earlobe to access the SMAS overlying the mandibular angle through subcutaneous dissection: this access facilitates the positioning of the stitch. The ptotic tissues of the jawline are then lifted using 2/0 absorbable sutures (Vicryl® 2/0), securing the selected point. The suture is passed through the pretragal dissection, extending above the previously described zygomatic arch (Figure 5). Finally, after verifying the tissue lifting vector and its corresponding effect, the suture is anchored to a point on the deep temporal fascia.


[image: Medical illustration of a woman’s face and scalp showing underlying facial musculature, with red arrows and lines indicating the path and vectors for a surgical procedure likely related to a facelift or tissue elevation.]
FIGURE 5
Jawline fixation in the MIVEL III procedure.




2.4.8 Malar fixation

The primary aim of the malar fixation is to reposition the cheek region along a vertical vector (Figure 6). This suspension is performed in MIVEL II and III only in cases of actual downward displacement, which must be differentiated from a mere loss of tone due to malar fat pad hollowing. In the latter case, the treatment should focus solely on restoring volume. It is important to emphasize that lifting the cheek region must be paired with a corresponding lift of the temporo-frontal portion. This is because a harmonious result in malar and zygomatic lifting cannot be achieved without repositioning the temporo-frontal zone. Techniques that aim exclusively at lifting the malar portion without addressing the temporo-frontal area are likely to reduce the openness of the gaze, resulting in an unnatural appearance (10).


[image: Medical illustration of a woman's head in three-quarter view showing underlying facial and forehead muscles, with surgical incision lines and muscle fiber directions marked in red for anatomical reference.]
FIGURE 6
Malar fixation.


Malar fixation was performed with the Gennai's stitch with absorbable 3/0 or 2/0 suture (Vycril®) suture.



2.4.9 Temporal fixation (paracanthal temporal fascia point)

This step is indicated when aiming to achieve an “eye-lengthening effect”. After a complete dissection and release of the external canthal ligament, the suture is applied at this level using the endoscope for visualization. The suture secures the upper part of the resected canthal ligament and is anchored to the proper fascia of the frontalis muscle (Figure 7). Para canthal fixation was performed with the absorbable 3/0 suture (Vycril®).


[image: Medical illustration of a woman’s face and scalp showing the underlying temporalis muscle and surrounding anatomical structures, with surgical markings and tools demonstrating a procedure on the left temple region.]
FIGURE 7
Temporal fixation.




2.4.10 Deep temporal fixation

Temporal fixation of the deep subcutaneous tissues of the elevated flap to the deep temporal fascia is performed with an absorbable 2/0 or 3/0 suture (Vicryl®). This fixation elevates the tail of the brow, the temporo-zygomatic area, and the corner of the eyelids, elongating the eyelid fissure (Figure 8).


[image: Medical illustration showing a woman’s face in three-quarter view with the left forehead and temple partially transparent, revealing underlying facial musculature and arrows indicating the direction of muscle fibers above the brow and scalp.]
FIGURE 8
Deep temporal fixation.




2.4.11 Bicoronal fixation

Bicoronal fixation is used to enhance the brow's tail elevation effect. It is performed with a non-absorbable suture (0 Mersilene®) passed through the medial angle of the temporal incisions and tied through the midline incision (Figure 9).


[image: Medical illustration showing a woman’s forehead with underlying facial muscles, blood vessels, and anatomical structures highlighted, demonstrating the area and depth for a surgical or medical procedure involving the brow or forehead.]
FIGURE 9
Bicoronal fixation.




2.4.12 Paramedian suspension and fixation

The primary objective of this step is to achieve a durable lift of the lateral third of the eyebrow. However, the long-term success of this suspension is significantly compromised if there is an incomplete release of the orbicularis oculi muscle, subperiosteally in its frontal portion and supraperiosteally in its temporal portion. Equally important is the thorough release of the adhesions at the level of the temporal ridge, which, if left intact, can impose persistent tension and limit the extent of mobilization.

Achieving this complete release requires direct visualization, as blind dissection in these areas carries a substantial risk of injury to critical neurovascular structures, particularly the trochlear and supraorbital nerves.

The Gennai's stitch technique is effective for paramedian fixation. This approach begins with two small horizontal stab wound incisions made at the same level on the forehead, one on each side, positioned below the paramedian incisions. Following, a Reverdin needle is passed from the forehead incision under the scalp, emerging at the paramedian incision. Once the needle exits at the paramedian incision, it is loaded with suture material and brought back through the initial forehead incision. The tip of the Reverdin needle is then carefully used to grasp the subcutaneous tissue and elevated periosteum below the skin at the forehead incision. The suture needle is passed below the scalp and exits again at the paramedian incision, freed from the Reverdin needle. Subsequently, the suture needle grasps the deep tissue at the posterior edge of the paramedian incision. The two incisions are approximated by tightening the suture, creating a temporary fold of redundant skin between the forehead and scalp incisions.

Once a tension-free flap has been elevated, paramedian fixation allows the tissue to be securely held in its new position while enabling precise control over the final brow shape (Figure 10). The position of the fixation determines the distribution of tension across the brow. For instance, placing the fixation more lateral to the midline emphasizes the elevation of the brow tail, whereas positioning it closer to the midline exerts a more pronounced effect on the brow body.


[image: Medical illustration of a woman's forehead showing surgical technique; red arrows indicate upward movement of forehead tissues and white outlines highlight incision sites for a brow lift procedure.]
FIGURE 10
Paramedian fixation.


The paramedian fixation point is typically positioned approximately 5 cm from the midline in female patients and 4 cm in males. Lower entry points on the forehead generally result in stronger traction and more noticeable skin folds, particularly in patients with heavier or more prominent foreheads.

The Gennai's stitch, when executed with precision using absorbable 2/0 or 3/0 suture (Vycril®) mounted on a Reverdin needle, provides robust and durable fixation. This method ensures a harmonious brow contour with a natural arch and elevated tail, effectively achieving functional and aesthetic goals.



2.4.13 Skin closure and postoperative protocol

The skin closure of the scalp is performed using 4–0 Silk sutures. Typically, a single suture is sufficient for both the central and paramedian incisions, while three sutures are employed for each temporal incision. To maintain the skin in an anti-gravitational position, Steri-Strips are applied over the malar and forehead areas. Following this, the incisions are covered with sterile gauze. To further support the surgical area and minimize postoperative edema, Reston foam is applied over the forehead and temporal regions. Finally, a mild tension bandage is positioned to secure the dressing and is maintained in place for four days. This comprehensive approach is designed to ensure effective wound healing by reducing edema in the dissected area and promoting periosteal adhesion, thereby contributing to optimal surgical outcomes.

Patients are advised to rest supine for the first 48 h to facilitate lymphatic drainage and prevent fluid accumulation, particularly given the extensive scalp undermining performed posterior to the vertex.

The first postoperative check is scheduled for the fourth day after surgery. During this visit, the initial bandage applied during the procedure is carefully removed. The surgical incisions on the scalp are then disinfected and medicated and a removable elastic forehead bandage is applied to provide support and reduce swelling. The next follow-up visit takes place approximately ten days after surgery. This visit is primarily dedicated to the removal of stitches. One week after the intervention, patients are allowed to take a warm shower and gently dry their hair. Social reintegration is usually possible two weeks after the procedure, allowing patients to feel more comfortable resuming their regular social activities.

Long-term follow-up is essential to monitor the progression of healing and assess the final outcomes of the procedure. For this purpose, patients are scheduled for subsequent visits at one month, three months, five months, and one year postoperatively. These follow-ups enabled the medical team to evaluate the success of the intervention, collect photographic documentation, address any concerns, and provide further guidance as needed.





3 Results


3.1 Patient demographics

The patients included in the study were followed for a minimum of 1 year postoperatively. The results were analyzed by means of descriptive statistics.

A total of 784 patients (737 performed by the senior surgeon AG) underwent the MIVEL procedure, classified into three groups: MIVEL I, MIVEL II, and MIVEL III (Table 1).



TABLE 1 Patient demographic characteristics and distribution by procedure.



	Patient characteristics (n = 784)
	n (%)
	Average age, years (range)





	Total
	784 (100%)
	50.5 (21–72)



	Sex



	 Female
	752 (95.9%)
	50.3 (21–72)



	 Male
	32 (4.1%)
	55.7 (48–64)



	MIVEL I
	88 (11.2%)
	28.0 (21–35)



	MIVEL II
	632 (80.6%)
	54.1 (33–72)



	 + SMAS plication mandibular mini-lift
	221 (35.0% of MIVEL II)
	51.5 (45–60)



	 + NAL cervical lift
	126 (19.9% of MIVEL II)
	63.5 (55–72)



	MIVEL III
	64 (8.2%)
	48.5 (40–57)




	NAL, Neck Artificial Ligament; SMAS, Superficial Musculoaponeurotic System.







The average age in each group reflects the link between patient age and the selection of specific surgical techniques (Table 1).

The MIVEL I group included 88 patients with a mean age of 28 years (Table 1). This cohort primarily consisted of younger individuals seeking early intervention for facial ptosis or aesthetic refinement of the upper third of the face.

The MIVEL II group was the largest, with 632 patients and a mean age of 54.1 years. This group represented a more diverse patient population, including individuals seeking more advanced facial rejuvenation, often with moderate to severe soft tissue descent of the upper and middle third of the face. The shift toward later ages in this subgroup suggests that more advanced surgical interventions are typically reserved for patients exhibiting more pronounced aging signs.

The MIVEL III group comprised 64 patients, with a mean age of 48.5 years (Table 1). Patients in this category typically sought correction for midface and lower facial sagging, often as an alternative to more invasive procedures. We began performing the MIVEL III surgical procedure in 2022, hence the low number of patients.



3.2 Associated surgical procedures combined with MIVEL

The MIVEL technique is frequently performed in combination with other surgical procedures to enhance overall facial rejuvenation and optimize patient outcomes (Table 1). Patients undergoing MIVEL I frequently received additional procedures to address the upper face and periorbital region. The most commonly associated procedure was SEFFI, performed in 75% of cases, providing volume restoration and skin quality improvement. Additionally, transconjunctival lower blepharoplasty was performed in 39.8% of patients to address lower eyelid fat herniation while preserving the integrity of the orbital septum.

Given that MIVEL II is primarily indicated for patients with more advanced signs of aging in the upper and midface, various complementary procedures were integrated. In this cohort, we combined the procedure with a SMAS-platysma plication mandibular mini-lift to improve lower face contouring in 35% of cases or a NAL cervical lift technique to address neck laxity in 20% of cases. The selection of mini-lift within this age group suggests that less invasive techniques are preferred in the earlier stages of facial aging. Upper blepharoplasty was performed in 15% of cases to correct upper eyelid dermatochalasis, while transconjunctival lower blepharoplasty was indicated in 60% of patients for fat repositioning. Mini-pinch blepharoplasty was performed in 44.9% of cases for minor skin redundancy correction. SEFFI was applied in 80.1% of patients to restore lost volume and to regenerate tissues through stem cells derived from autologous adipose tissue.

A higher proportion of complementary procedures were adopted for patients undergoing MIVEL III, primarily targeting midface and lower face sagging. Upper blepharoplasty was performed in 37.5% of cases, while transconjunctival lower blepharoplasty was necessary in 65.3% of patients. Additionally, skin-only lower blepharoplasty was performed in 53.1% of cases. Guided SEFFI was the most frequently associated procedure, performed in 81.2% of patients.



3.3 Visual outcomes

Representative outcomes of the different procedures are shown in Figures 11–14.


[image: Six-panel comparison shows a woman’s face from three angles before (top row A, B, C) and after (bottom row D, E, F) cosmetic procedures. Top images depict natural appearance; bottom images show enhanced features including makeup, styled hair, and earrings.]
FIGURE 11
Representative result of MIVEL I technique combined with SEFFI in a 29-year-old female patient. Panels (A–C) show the patient preoperatively; panels (D–F) demonstrate the results 5 months postoperatively. Endoscopic dissection was performed in the forehead and peri-orbital frame. Fixations with 2/0 absorbable sutures included temporal fixation (paracanthal temporal fascia point) and deep temporal fixation. The bicoronal suture was performed using a non-absorbable suture. SEFFI technique was applied to the inferior eyelid sulcus, malar, and zygomatic areas: microfat injection was performed in the sub-orbicularis plane in the inferior eyelid sulcus and in the subcutaneous plane in the malar and zygomatic regions.



[image: Panel of six color photographs labeled A to F showing a woman’s face from front and angled perspectives before treatment (top row) and after treatment with makeup (bottom row). Images reveal smoother skin texture and visible cosmetic enhancements after treatment.]
FIGURE 12
Representative result of MIVEL II technique combined with SMAS-platysma plication mini-lift, skin mini-pinch lower blepharoplasty, and SEFFI procedure in a 57-year-old female patient. Panels (A–C) show the patient preoperatively; panels (D–F) demonstrate the results 5 months postoperatively. Endoscopic dissection was performed in the forehead, peri-orbital frame, and malar and zygomatic areas. Fixations with 2/0 absorbable sutures included temporal fixation (paracanthal temporal fascia point), deep temporal fixation and malar fixation. The bicoronal suture was performed using a non-absorbable suture. The SEFFI technique was applied to the inferior eyelid sulcus, malar and zygomatic areas, and jawline: microfat was injected in the sub-orbicularis plane in the inferior eyelid sulcus, in the subcutaneous plane in the malar and zygomatic areas, and in the deep fat compartments of the malar region. A preseptal transconjunctival blepharoplasty was combined with a mini-pinch skin resection of the lower eyelids. The jawline mini-lift involved subcutaneous dissection above the SMAS, SMAS plication, skin resection, and suturing.



[image: Portrait photographs of an older woman are shown in two rows. The top row (A, B, C) shows her face from the front, left oblique, and right oblique angles before a cosmetic procedure, with hair covered by a green surgical cap and a neutral expression. The bottom row (D, E, F) shows the same angles after the procedure, with noticeable smoother skin, enhanced facial features, make-up applied, uncovered hair, and a slight smile.]
FIGURE 13
Representative result of MIVEL II technique combined with NAL neck lift, skin mini-pinch lower blepharoplasty, upper blepharoplasty, and SEFFI procedures in a 63-year-old female patient. Panels (A–C) show the patient preoperatively; panels (D–F) demonstrate the results 5 months postoperatively. Endoscopic dissection was performed in the forehead, peri-orbital frame, and malar and zygomatic areas. Fixations with 2/0 absorbable sutures included temporal fixation (paracanthal temporal fascia point), deep temporal fixation and malar fixation. The bicoronal suture was performed using a non-absorbable suture. The SEFFI technique was applied to the inferior eyelid sulcus, malar and zygomatic areas, and jawline: microfat was injected into the sub-orbicularis plane in the inferior eyelid sulcus, the subcutaneous plane in the malar and zygomatic areas, and the deep fat compartments in the malar region. The upper blepharoplasty involved only skin resection. A preseptal transconjunctival lower blepharoplasty was combined with a mini-pinch skin resection. The NAL neck lift included a wide subcutaneous dissection of the cheek, jawline, and neck above the SMAS and platysma. An artificial ligament (PTFE Gore™ patch) was sutured to the platysma in the medial region and anchored to the mastoid area (one per side). The ligaments were buried within the platysma using absorbable running sutures. Excess skin was resected and closed.



[image: Six-panel photographic comparison showing a woman with light hair before (top row: A, B, C) and after (bottom row: D, E, F) a cosmetic procedure, viewed from the front, left oblique, and right oblique angles.]
FIGURE 14
Representative result of MIVEL III technique combined with skin mini-pinch, lower blepharoplasty, and SEFFI procedures in a 45-year-old female patient. Panels (A–C) show the patient preoperatively; panels (D–F) demonstrate the results 5 months postoperatively. Endoscopic dissection was performed in the forehead, peri-orbital frame, malar and zygomatic regions, and jawline. Fixations with 2/0 absorbable sutures included temporal fixation (paracanthal temporal fascia point), deep temporal fixation, vertical fixation, and malar fixation. The bicoronal suture was performed using a non-absorbable suture. The SEFFI technique was applied to the inferior eyelid sulcus, malar and zygomatic areas, and jawline: microfat was injected into the sub-orbicularis plane in the inferior eyelid sulcus, and into the subcutaneous plane in the malar and zygomatic areas. A preseptal transconjunctival blepharoplasty was performed in combination with a mini-pinch skin resection of the lower eyelids.




3.4 Safety analysis

All perioperative and postoperative complications, including reoperations and reasons for revisions, were recorded in a prospective patient database and are summarized in Table 2. The patients included in the study were followed for a minimum of 1 year postoperatively. Our postoperative evaluation included follow-ups after one month, three months, 5 months and one year. No postoperative skin flap necrosis, hematoma, seroma, or sialocele cases were recorded. Transient neuropraxia of the frontal branch of the facial nerve developed in 7 patients and spontaneously resolved in 6–10 weeks. No permanent nerve injuries were recorded. Infection or delayed surgical wound healing occurred in 5 cases and required regular local disinfection and antibiotics. There were no cases of unsatisfied aesthetic needs requiring an additional surgical touch-up procedure.



TABLE 2 Complications and revisions.



	Complication
	Prevalence—n (%)
	Revision/Intervention





	Postoperative skin flap necrosis
	0 (0%)
	



	Hematoma
	0 (0%)
	



	Seroma
	0 (0%)
	



	Infection/delayed healing
	5 (0.6%)
	Local disinfection and antibiotics



	Sialocele
	0 (0%)
	



	Transient neuropraxia of the frontal branch of the facial nerve
	7 (0.9%)
	None, resolved after 6–10 weeks



	Transient neuropraxia of the hypoglossal nerve
	0 (0%)
	



	Transient alopecia at the incision site
	157 (20.0%)
	Local minoxidil therapy, resolved after 3–6 months



	Transient asymmetry of the lower lid with scleral show
	0 (0%)
	



	Periocular ecchymosis
	690 (88.0%)
	



	Prolonged edema (more than 15 days)
	149 (19.0%)
	None, resolved after 5 weeks



	Skin fovea in the area of the fixation point
	635 (81.0%)
	None, resolved after 4 weeks



	Canthal asymmetry
	71 (9.1%)
	None, resolved after 3–6 months



	Transient paresthesia of the forehead and scalp
	55 (7.0%)
	None, resolved after 3–6 months










4 Discussion

Facial aging is more than the descent and stretch of tissues. Some areas of the face expand and contract, giving the perception that the facial structures are falling (17). The focus of modern facelifting has therefore shifted to provide necessary volume restoration and overall facial shaping. In fact, some plastic surgeons have adopted fat grafting and autologous regenerative therapy as supplements to facelift surgery (18, 19).

We believe that the most effective approach to surgical facial rejuvenation involves an antigravitational repositioning of the tissues, primarily using vertical vectors. In contrast, the traditional facelift technique, which utilizes a preauricular approach, predominantly repositions tissues with a lateral vector, resulting in minimal effect on the frontotemporal-malar region. In this regard we also consider the frontotemporal-malar and periorbital region to be a central area in achieving comprehensive facial rejuvenation. Addressing this region is essential to obtain harmonious and natural results, as it significantly contributes to the overall youthful appearance of the face.

Additionally, the classic incisions in facelift techniques can cause noticeable scarring in front of the ears, shortening of sideburns, and distortion of the ear's anatomy (10). Therefore, the signs of these traditional procedures are becoming easy to recognize, generating a stigma for the patients (20). To overcome these limitations, the MACS (minimal-access cranial suspension), a vertical vector–based facelift concept of pull was developed, representing a significant improvement over the traditional SMAS facelift.

However, while looping sutures achieve a vertical suspension of the malar region, they do not provide a vertical repositioning of the frontotemporal-malar region (21).

The MADE (minimal-access deep-plane extended) lift approach was then developed, combining MACS and the deep plane technique (22). In this procedure, the incisions are placed near the sideburns and tragal area, demanding a high level of precision, and possibly generating easily recognizable scars.

Instead in our endoscopic facelift concept, achieving vertical repositioning of the fronto-temporal-malar and periorbital region requires complete and thorough release of the periosteum in the frontal portion and the orbicularis muscle in the lateral-inferior orbital frame. Such a complete dissection can be performed effectively and safely, while preserving vascular and nerve structures, only through endoscopic-assisted dissection.

In this regard a comparison can be drawn with the technique described by Kao et al., who presented the Ponytail Lift based on over 600 cases of endoscopic deep-plane facial rejuvenation. Their approach involves extensive sub-SMAS dissection, comprehensive release of retaining ligaments, and vertical repositioning of facial soft tissues through four hidden scalp incisions, aiming for global vertical lifting with minimal visible scarring (23).

Both the Ponytail Lift and MIVEL techniques involve, in addition to a subperiosteal forehead dissection, a midface dissection within the sub-SMAS plane: superiorly, between the suborbicularis oculi fat and the orbicularis oculi muscle, and inferiorly, along the zygomaticus major and minor muscles, extending across the nasolabial fold. However, unlike the broad and complete deep-plane release performed in the Ponytail Lift, the MIVEL technique emphasizes selective ligament release while preserving key anchoring structures, such as the zygomatic and masseteric ligaments, to maintain natural contour and avoid overcorrection.

One of the key distinctions lies in the suspension and fixation system. Kao's method employs two non-absorbable bicoronal sutures and a multiple cable sutures system anchored securely to the deep temporal fascia. In the Ponytail Lift, sculpting islands of superficial temporal fascia is also a mandatory step to enable effective vertical traction transmission (23). In contrast, MIVEL employs a single bicoronal non-absorbable suture but uses absorbable sutures for facial tissues suspension anchored to the deep temporal fascia. These sutures are placed through minimal stab incisions, and the vector and fixation points are individually customized. Optional forehead paramedian fixation may be used to elevate the central brow, while lateral fixation addresses brow tail ptosis. In MIVEL III, additional suspension of the platysma by means of a cable suspension suture is incorporated as part of the extended rejuvenation protocol.

Regarding neck treatment, the Ponytail Lift incorporates both supraplatysmal and subplatysmal dissection, facilitating anterior platysma plication as well as a posterior platysmal corset, where the lateral edge of the platysma is anchored to the posterior neck fascia (23). The MIVEL technique, by contrast, requires only a supraplatysmal dissection, followed by optional platysma plication. In cases presenting with increased bulk of the subplatysmal tissues or with significant platysmal banding, the use of a neck artificial ligament (NAL) is considered to enhance cervical contour and structural support (11).

The MIVEL technique prioritizes natural and harmonious results by focusing on the anatomical repositioning of deeper structures rather than merely tightening the skin, thus minimizing the risk of unnatural, overstretched appearances commonly associated with traditional facelifts. In addition, we believe that the long-term stability of the results does not derive from the quality or strength of the suspension sutures but rather from the scar adhesion of tissues in their new position, maintained by absorbable fixation sutures.

In our technique, skin resection is not required, as the lifting effect is not achieved through skin traction but through tissue repositioning. A minimal skin resection is performed only when executing a SMAS-platysma plication lift or NAL neck lift. In these cases, the repositioning of the SMAS and platysma may lead to mild skin redundancy at the pre-tragal and retro-auricular levels. Thus, according to our experience, extending the pretragal incision into the temporal region is not necessary to achieve adequate skin resection. The upper two-thirds of the face suffers from deflation and descent in aging, leading to the need for resuspension and redraping of tissue rather than excision.

Moreover, the newly developed MIVEL III allows for lifting and tightening of the jowls and jawline, resulting in a heart-shaped, tapered face, while maintaining all the advantages of the classical MIVEL without scar in the pre-tragal region. Continued development and adaptation of MIVEL will focus on enhancing outcomes and expanding its applications to other areas of facial and neck rejuvenation.

By performing an extended endoscopic dissection, the MIVEL technique achieves superior results in the midface, where many short-scar techniques fail, while preserving the natural blood supply to the skin and facial tissues. Additionally, MIVEL can be safely performed alongside other procedures for the delivery of shape and support, such as microfat transfer through guided SEFFI.

The results from this 22-year retrospective study of 784 patients undergoing MIVEL reveal a clear progression in the choice of surgical interventions as age increases. MIVEL I is predominantly performed on younger patients (21–35 years, average 27), while middle-aged patients choose MIVEL III (48–64 years, average 56). MIVEL II, the broadest category, accommodates a wide age spectrum but is primarily selected by middle-aged patients (33–72 years, average 53).

⁠The structured progression of surgical choice based on age confirms that our aesthetic procedures are tailored to the degree of facial aging, with less invasive approaches preferred at earlier stages and more comprehensive procedures reserved for older patients.

Our analysis demonstrates that MIVEL procedures have globally low complications. Specifically, hematoma, seroma, skin necrosis, and tuck-up rates are below the numbers reported in the literature (24).

Furthermore, our cohort presented a distinctly lower tuck-up rate for surgical correction of less than 2%, compared to around 50% with SMASectomy, more than 20% for SMAS plication, and around 4% for the MADE lift (24–26). A possible explanation is that the skin tends to get thinned out in traditional facelift procedures, leading to atrophy and a loss of support over time. In contrast to MIVEL, which preserves the natural blood supply to the tissues, traditional facelift procedures may compromise vascular integrity. This can lead to subcutaneous tissue shrinkage and laxity of the overlying skin.

Endoscopic facelift approaches report a frontal branch neuropraxia rate of about 4% in expert hands (27) while we report in our study cohort a rate of less of 1% of transient neuropraxias, resolved within 6–12 weeks.

Although the results from this study are promising, there are several limitations that must be considered. One limitation is the retrospective nature of the analysis, which may introduce biases in patient selection and data collection. The lack of objective measures of patient-reported outcomes, such as quality of life or long-term satisfaction, is another limitation. Future studies incorporating these measures would further validate the effectiveness of MIVEL.

However, the findings from this extensive study confirm the reliability and effectiveness of the MIVEL technique in achieving stable, long-lasting results in facial rejuvenation. The repositioned facial structures maintain their improved aesthetic appearance for years following the procedure, with no significant tissue descent or sagging recurrence. The strategic selection of fixation points, combined with comprehensive endoscopic mobilization, plays a crucial role in ensuring the durability of outcomes.

Overall, the combination of minimal invasiveness, high patient satisfaction and low complication rates strongly supports the superiority of MIVEL over conventional facelift techniques. These results reinforce the technique's role in achieving natural, long-lasting facial rejuvenation with minimal risks and downtime, meeting the increasing demand for natural and harmonious results.
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Purpose: Periorbital aging commonly presents with upper eyelid laxity and brow descent. Sub-brow blepharoplasty is a promising surgical intervention to address these concerns. This study aimed to evaluate both morphological and psychological outcomes of sub-brow blepharoplasty in a Chinese population.



Methods: Sixty-four patients undergoing sub-brow blepharoplasty at the Plastic Surgery Department of Guizhou Medical University (January 2022–October 2023) were enrolled. All surgeries were performed by the same surgeon. Standardized follow-ups occurred postoperatively at T1 (immediately), T2 (1 month), and T3 (6 months), with preoperative evaluation at T0. Morphological changes were assessed through standardized photography, measuring brow, eyelid, and canthal positions. Psychological outcomes were assessed using the Social Appearance Anxiety Scale (SAAS). Patient satisfaction was recorded at final follow-up.



Results: Of the 64 patients, 49 (98 eyes) completed all follow-ups (mean follow-up: 7.5 months; follow-up rate: 76.56%). Significant improvements were observed in all morphological indices and SAAS scores postoperatively (P < 0.05). No postoperative complications occurred. At final follow-up, 71.43% of patients were extremely satisfied, 22.45% satisfied, and 6.12% neutral—yielding a 93.88% overall satisfaction rate.



Conclusion: Sub-brow blepharoplasty significantly improves eyebrow position, facial aesthetics, and reduces social appearance anxiety with high patient satisfaction and minimal risk.
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sub-brow blepharoplasty, eyebrow height, eyebrow-eye integration, facial aesthetics, social appearance anxiety





Introduction

Aging is an inevitable natural process, and as individuals' facial age progresses, aesthetic changes in the periorbital area include eyebrow ptosis, lateral temporal-orbital ptosis accompanied by ptosis of the upper eyelid, and other related alterations (1, 2). The muscles controlling eyebrow movement express a wide range of emotions and gestures that are easily recognizable. Well-aligned eyebrows, paired with a relaxed, smiling mouth indicate an alert and rested state. A lateral decline of the eyebrows conveys sadness, while a medial incline suggests anger. Raised eyebrows signal surprise, whereas low-positioned eyebrows reflect exhaustion (3). The signs of aging in the eye and facial areas often emerge before full maturity, prompting many people to seek early aesthetic interventions (4, 5). Evidence suggests significant differences in the patterns of periorbital aging among different genders and ethnic groups. The Chinese Han women typically experience accelerated aging of the eyelid after 50 years of age (6, 7). Eyebrows, with their dual functional (communicative) and aesthetic attributes in the complex structure of the human face, significantly impact an individual's appearance. Eyebrow ptosis is a common condition, which occurs more frequently in elderly populations and smokers and disrupts the facial appearance of individuals. Although sometimes used interchangeably, “eyebrow ptosis correction” involves true brow elevation, whereas sub-brow blepharoplasty targets upper eyelid laxity by resecting skin below the brow without elevating the eyebrow itself (8). In today's society with high aesthetic standards, correction, and treatment are often required (3).

Currently, surgical interventions are commonly employed to address eyebrow ptosis, with brow lift techniques specifically designed to elevate the brow. In contrast, sub-brow blepharoplasty primarily targets upper eyelid redundancy and may not significantly elevate the brow position. Nonetheless, sub-brow blepharoplasty is a reliable and reproducible method for improving upper eyelid aesthetics in selected patients (9). However, the optimal choice of surgical techniques in clinical practice remains a topic of debate. Although the demand for aesthetic procedures is rising, research on the specific impact of sub-brow blepharoplasty on ocular and facial aesthetic morphology remains limited. To address this gap, this study prospectively analyzed 64 patients who underwent sub-brow blepharoplasty in the Plastic Surgery Department of Hospital of Guizhou Medical University between January 2022 and October 2023.



Methodology


Ethical approval

This study was approved by the Ethics Committee of The Affiliated Hospital of Guizhou Medical University [Approval No. (2020) 281]. All participants signed written informed consent forms.



Study design

This study was a prospective analysis of 64 patients with upper eyelid skin laxity treated at the Plastic Surgery Department of Hospital of Guizhou Medical University between January 2022 and October 2023. All patients were female, aged 32–60 years, and 24 patients had undesirable eyebrow tattoos. The same surgeon performed all surgeries. The study strictly adhered to the Declaration of Helsinki and was approved by the hospital's ethics committee. Inclusion criteria included (1) patients with varying degrees of upper eyelid laxity and surgical indications; (2) patients with normal communication abilities. Exclusion criteria included (1) patients with a history of previous facial surgery; (2) patients who had previously received botulinum toxin injections; (3) patients with severe underlying medical conditions that precluded tolerance of the correction procedure; (4) patients with myasthenia gravis, congenital ptosis of the upper eyelid, or abnormal eyebrow height (i.e., significantly higher or lower than the average population norm).



Surgical technique

All patients underwent sub-brow blepharoplasty, designed to address upper eyelid skin laxity rather than true eyebrow elevation. The design of the incision line was based on the patient's original eyebrow shape and personal preferences, ensuring the preservation of the brow head, the upper half of the brow body, and the brow peak, however, the brow tail was adjusted according to the target eyebrow shape for retention or excision. For patients with pre-existing or undesirable eyebrow tattoos, incision lines were strategically planned to exclude visibly tattooed areas, thereby improving the final aesthetic outcome. For patients with lateral brow sagging, more tissue was removed as needed. The incision started at the brow head, ran obliquely along the lower edge, peaked at 0.5–1 cm, and extended outward without crossing the nasal ala-lateral canthus line. The lower line formed a semi-arc, creating a 1.0–1.5 cm fusiform excision to prevent traction, wrinkles, and ectropion while ensuring a smooth double eyelid line.

The patient was placed supine, disinfected, draped, and given local anesthesia with 0.5% lidocaine. A vertical incision was made along the fusiform line. Superficial orbicularis oculi muscle and redundant skin/subcutaneous tissue were sharply excised to tighten the upper eyelid fold. In patients with clinically significant lateral brow sagging (brow ptosis), a small 1 cm incision at the lateral brow tail allowed mobilization of the sub-brow fat pad. This pad was attached to the supraorbital periosteum with a 4-0 absorbable suture to prevent postoperative descent. In patients without lateral ptosis, this fixation step was omitted. Subcutaneous separation and tension reduction were performed, followed by hemostasis. The wound was closed in two layers: 5-0 absorbable interrupted dermal sutures and 6-0 nylon epidermal sutures. A pressure dressing was applied, with sutures removed at day 7. This procedure does not significantly elevate brow height; instead, it reshapes and tightens the upper eyelid area to improve eyelid fold and contour.



Data collection

Standardized photography was employed for data collection. The same surgeon used the camera (Canon EOS 5D Mark IV camera with an EF 100 mm f/2.8l Macro lens) to take photos at a distance of 1.5 meters from the patient under flash lighting. Consistency in lighting, background, angle (45-degree angles on either side of the patient), and distance was maintained to ensure the comparability of photos. The camera settings were standardized for all photographs: aperture f/8.0, focal length 100 mm and ISO 200. Patients were seated with their heads level, necks in a neutral position, naturally relaxed, and looking straight ahead. The shooting posture was required to be consistent at each stage. Each patient was photographed three times, and photos with high clarity and sufficient resolution showing the details of the eyebrow and eye area were selected. Scale data were completed independently by the patients. Researchers had received unified professional training before the study and used the same instructions to reduce bias. The scales were collected on-site upon completion and 8 surveys were excluded (5 completed in <3 min; 3 showing random patterns) from the recovered scale data.



Observation indicators

Patients were followed up at three post-operative time points i.e., immediately after surgery (T1), one-month post-surgery (T2), and six months post-surgery (T3). All follow-ups were conducted in an outpatient setting and evaluated using standardized photography employing the same camera model, lighting conditions, and patient positioning protocol at each time point. The measurement items are illustrated in Figure 1. Changes in the ratios and dimensions of a/b, a/c, e/f, e/g, d/f, h/e, i/f, d/i, and j/e were measured preoperatively (T0) and at T1, T2, and T3. To ensure consistency, all evaluations were performed by the same surgeon and clinical team.
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FIGURE 1
Simulation of standardized measurements and shading overlays used to assess morphological outcomes following sub-brow blepharoplasty. The top panel shows annotated horizontal and vertical dimensions of the eyebrows, with labeled reference lines (a–j). The bottom panel presents color-coded translucent overlays highlighting specific regions of interest. The illustrative base image was generated using an anonymized AI-based image simulation system and does not depict any real patient. Measurement lines, arrows, and shading overlays were created and edited in Microsoft PowerPoint (Office 365). (a) horizontal distance from the superior point of the medial brow to the brow peak; (b) Vertical distance from the brow peak to a horizontal reference line drawn through the superior border of the medial brow; (c) horizontal distance from the brow peak to the lateral brow end; (d) vertical distance from the upper eyelid margin at the mid pupil to the inferior edge of the supraorbital ridge; (e) horizontal distance between the medial and lateral Commissure; (f) vertical palpebral fissure height; (g) horizontal distance between the two medial Commissure; (h) horizontal distance from the medial brow to the lateral brow end; (i) vertical distance from the double-eyelid crease at the pupil to the upper eyelid margin; (j) horizontal distance from the lateral end of the double-eyelid crease to the medial Commissure.


Psychological status at T0, T1, T2, and T3 was assessed using the Social Appearance Anxiety Scale (SAAS) (10). While the SAAS was originally developed and validated in Western populations, it has also demonstrated robust psychometric validity in Asian contexts. For example, the Indonesian version showed high internal consistency (Cronbach's α = 0.932) and good test–retest reliability (ICC = 0.850) (11), while the Korean version reported α = 0.95 and test–retest r = 0.918 (12). These findings support the reliability of the SAAS for use in our study population. The scale consists of 16 items, scored using a Likert 5-point scale ranging from 1 (not at all) to 5 (extremely), with item 1 being reverse-scored. The individual's appearance anxiety positively correlates with the total score on the scale. In this study, the Cronbach's α coefficient of the scale was 0.950.

A subjective satisfaction scale for surgical outcomes was designed according to the Facial Appearance Satisfaction Scale (Table 1) (13). Patients' subjective satisfaction with the surgical outcomes was recorded until the final follow-up (six months post-surgery).



TABLE 1 Subjective satisfaction scale for surgical outcomes by patients.



	Subjective satisfaction
	Evaluation criteria





	Extremely satisfied
	Significant improvement in eyebrow ptosis/upper eyelid skin laxity and eyebrow contour, with excellent eyebrow position and natural appearance.



	Satisfied
	Noticeable improvement in upper eyelid laxity with appropriate eyelid fold and natural appearance.



	Neutral
	Moderate improvement with acceptable appearance compared to pre-operative state.



	Dissatisfied
	Insufficient improvement, with unsatisfactory eyelid fold or unnatural appearance.




	This scale is adapted from the facial appearance satisfaction scale. Higher levels indicate greater patient-reported benefit.









Statistical methods

For normally distributed data, results were presented as mean ± standard deviation, while skewed data used the median and interquartile range. The Wilcoxon signed-rank test compared non-normally distributed groups. Repeated measures ANOVA was used for multiple normally distributed groups, and the Kruskal–Wallis test for non-normal data. Statistical significance was set at α = 0.05, with p < 0.05 considered significant.




Results

In total, 64 patients were included; 49 completed all follow-ups up to six months (T3), while 15 had follow-ups between 2 and 7 months (mean: 7.5 months). The complete follow-up and clinical data were obtained from 49 patients (98 eyes), resulting in a follow-up rate of 76.56%. The mean ± standard deviation was reported for each measurement, with statistical comparisons assessed using F-values and P-values. Significant differences (p < 0.05) indicated notable changes over time, particularly in variables such as relationship between palpebral fissure height and eyebrow distance (e/f), ratio of palpebral fissure height to intercanthal distance (e/g), relative brow height compared to eyebrow distance (d/f), and brow height to lower lid-to-brow height (d/i), suggesting meaningful postoperative effects. While “e” and “g” were expected to remain relatively constant, the observed changes in ratios involving these parameters (e.g., e/f) may reflect indirect effects of soft tissue repositioning rather than true displacement. Notably, the increase in d/f suggests a degree of lid heightening, even in the absence of a formal ptosis correction. Non-significant results, such as proportion of medial to lateral brow length (a/c) and horizontal brow span to vertical eye opening (h/e), indicated minimal variation across time points (Table 2). Figure 2 presents a comparison of preoperative and postoperative outcomes.



TABLE 2 Changes in eyebrow height at Various measurement points before and after surgery (x¯±s).



	Measurement items
	T0
	T1
	T2
	T3
	F-value
	P-value





	a/b
	4.26 ± 0.88
	4.05 ± 0.67
	3.86 ± 0.40
	3.75 ± 0.47
	5.217
	0.007



	a/c
	2.21 ± 0.48
	2.30 ± 0.50
	2.49 ± 0.71
	2.48 ± 0.61
	2.075
	0.106



	e/f
	2.79 ± 0.24
	2.70 ± 0.29
	2.41 ± 0.20
	2.42 ± 0.16
	29.935
	<0.001



	e/g
	0.79 ± 0.06
	0.70 ± 0.06
	0.82 ± 0.04
	0.83 ± 0.07
	65.517
	<0.001



	d/f
	1.31 ± 0.21
	1.32 ± 0.24
	0.87 ± 0.21
	0.85 ± 0.22
	75.496
	<0.001



	h/e
	1.65 ± 0.15
	1.63 ± 0.17
	1.63 ± 0.16
	1.63 ± 0.15
	0.956
	0.416



	i/f
	0.28 ± 0.08
	0.27 ± 0.06
	0.26 ± 0.06
	0.26 ± 0.07
	3.017
	0.032



	d/i
	4.79 ± 0.86
	3.96 ± 0.88
	3.87 ± 0.84
	3.81 ± 0.82
	14.234
	<0.001



	j/e
	1.20 ± 0.05
	1.19 ± 0.08
	1.18 ± 0.07
	1.19 ± 0.09
	2.165
	0.095




	- a/b: Proportion of medial brow to total brow length.


	- a/c: Proportion of medial to lateral brow length.


	- e/f: Relationship between palpebral fissure height and eyebrow distance.


	- e/g: Ratio of palpebral fissure height to intercanthal distance.


	- d/f: Relative brow height compared to eyebrow distance.


	- h/e: Horizontal brow span to vertical eye opening.


	- i/f: Lower lid to brow height relative to eyebrow distance.


	- d/i: Brow height to lower lid-to-brow height.


	- j/e: Eye width to eye opening height.


	- F-value/Inter-group = test statistic for between-timepoint comparisons.








[image: Four pairs of clinical before-and-after close-up photos show the upper face and eyes of different individuals labeled A, B, C, and D, highlighting changes in eyelid appearance, skin texture, and eyebrow contour following a cosmetic or medical procedure.]
FIGURE 2
Clinical photographs showing representative morphological outcomes following sub-brow blepharoplasty. Each panel (A–D) presents a different patient, with preoperative images on the top and 6-month postoperative images on the bottom. Postoperative results demonstrate improved upper eyelid contour, reduced dermatochalasis, and enhanced brow positioning.


Postoperative scores on the Social Appearance Anxiety Scale (SAAS) demonstrated a consistent and significant decline over time, with mean scores decreasing from 56.26 ± 5.14 at baseline to 12.11 ± 3.41 at the final follow-up (Table 3). This downward trend was statistically significant across all time points (P < 0.001), indicating a marked reduction in appearance-related anxiety following sub-brow blepharoplasty. All the patients who participated in the study successfully underwent surgery, and no postoperative complications or related adverse events were reported till the last follow-up. According to the subjective satisfaction scale for surgical outcomes, 35 patients (71.43%) expressed extreme satisfaction, 11 patients (22.45%) expressed satisfaction, and 3 patients (6.12%) expressed a neutral attitude. The overall satisfaction rate for the surgery was 93.88%. Pearson correlation analysis demonstrated that changes in the d/I (brow height to lower lid-to-brow height) ratio (r = 0.45, p < 0.001) and e/f (relationship between palpebral fissure height and eyebrow distance) ratio (r = 0.39, p < 0.001) were most strongly associated with higher subjective satisfaction.



TABLE 3 Comparison of social appearance anxiety among patients at various measurement points before and after surgery (x¯±s).



	Measurement items
	T0
	T1
	T2
	T3





	Social appearance anxiety
	56.26 ± 5.14
	39.27 ± 4.89
	25.72 ± 4.33
	12.11 ± 3.41



	F-value
	753.805



	P-value
	<0.001




	T0 = pre-operative; T1 = immediately post-op; T2 = 1 month; T3 = 6 months.









Discussion

The skin of the upper eyelid, which is the thinnest due to a lack of subcutaneous fat and constant micro-movements, is among the first regions to exhibit skin laxity and periorbital aging (14, 15). The clinical consensus is that upper eyelid skin laxity primarily results from elastin and collagen loss in the upper eyelid skin, along with weakened orbicularis oculi muscle function (16, 17). Additionally, anatomical studies across different ethnicities have revealed that Asian populations, characterized by more abundant periorbital adipose tissue and thicker upper eyelid areas, are more prone to developing upper eyelid skin laxity (18). The main clinical manifestations of upper eyelid skin laxity include loss of skin elasticity and gloss, along with alterations in the shape of the eyes, which not only impact patients' facial aesthetics but also restrict their visual fields (19). Removing skin and subcutaneous tissue through incisions below or at the eyebrow is a common procedure for periorbital rejuvenation (20). With the growing emphasis on eyebrow-eye integration, surgeons must consider the morphology, position, and proportions of the eyebrow and eye areas, as eyebrow position and shape are key indicators of eye rejuvenation surgery effectiveness (21). In this study, sixty-four patients undergoing sub-brow blepharoplasty were evaluated preoperatively (T0) and at follow-ups (T1, T2, T3) using standardized photography and measurement of eyebrow and eyelid parameters. Psychological status and surgical satisfaction were also assessed over time. All patients underwent surgery with incisions below the eyebrow. Although this study included only female patients, the technique may also be applicable to male individuals. However, careful preoperative planning is necessary to accommodate gender-specific aesthetic preferences, such as lower eyebrow position and thicker brow hairs in men.

The follow-up rate of patients was 76.56%. The study results showed statistically significant changes over time in the measurement indices (P < 0.05) and intergroup effects at each measurement point before and after surgery (P < 0.05). According to another study, supra-eyebrow incisions enhance eyebrow lifting, they offer limited improvement in upper eyelid laxity and leave a more visible scar (22). According to previous studies, sub-brow incisions correct eyebrow ptosis by anchoring the fat pad to the periosteum, addressing adhesion abnormalities and weak temporal muscle support (23, 24).

In East Asian populations, the double eyelid crease, a supratarsal fold that contributes to a more defined upper eyelid, is often less pronounced or absent due to unique anatomical characteristics such as lower attachment of the levator aponeurosis, increased preaponeurotic fat, and a thicker orbicularis oculi muscle (25). Cosmetic eyelid procedures in this demographic frequently aim to preserve or enhance the natural crease without causing asymmetry or an unnatural appearance. One of the advantages of sub-brow blepharoplasty in this context is its ability to improve upper eyelid laxity while preserving the native double eyelid fold. By removing redundant skin and soft tissue superior to the crease, without disrupting the tarsal plate or levator complex, this technique helps to maintain or even accentuate the natural contour of the eyelid (20, 26). This preservation is especially significant in East Asian patients, who often place cultural and aesthetic importance on the double eyelid feature.

In the current study, sub-brow blepharoplasty involves suturing and fixing the displaced subbrow fat pad to the supraorbital periosteum. Based on six months of postoperatively follow-up observation data, it can be seen that sub-brow blepharoplasty surgery can effectively improve periorbital aging and laxity. Although the eyebrow height may be slightly affected showing a mild decrease, the overall decline is relatively low, and this degree of change does not affect patients' subjective satisfaction with the postoperative results. Previous studies indicate that combined correction surgeries for upper eyelid skin laxity may result in uneven double eyelid shapes or changes in eyebrow morphology. Additionally, excessive suture tension in sub-brow incisions can lead to secondary eyebrow ptosis (27, 28). After upper eyelid ptosis correction, the compensatory contraction of the frontal muscle weakens, potentially leading to a decrease in eyebrow lifting force and affecting eyebrow height. A single surgical approach may be insufficient, especially for patients with concurrent eyebrow ptosis or naturally low eyebrows, requiring careful consideration of surgical effects on eyebrow height.

While this study focused on patients of East Asian heritage, the sub-brow blepharoplasty technique may also be applicable to non-East Asian populations, particularly those presenting with lateral upper eyelid hooding. In many non-Asian individuals, especially those with a higher supratarsal crease, deeper-set eyes, or less periorbital fat, the sub-brow approach may carry a greater risk of visible scarring and less favorable blending with the brow's natural contour. Additionally, the aesthetic expectations in Western populations may differ, with a greater emphasis on hidden incisions and upper eyelid contouring via the skin crease approach. Therefore, patient selection and ethnic-specific anatomical variation remain critical in determining the appropriateness of the sub-brow technique.



Conclusion

In conclusion, patients before undergoing sub-brow blepharoplasty surgery often suffer from social appearance anxiety. The surgery can improve the aging state around the eyes, elevate the position of the eyebrows, and positively influence ocular and facial aesthetic morphology. Meanwhile, the results of this study confirm the high safety of sub-brow blepharoplasty surgery, with patients expressing high subjective satisfaction with the surgical outcomes.
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Background: Minimally Invasive Facial Cosmetic Surgery (MIFCS), which includes Botox and filler injections, is gaining popularity as a less invasive alternative to classic cosmetic procedures. Previous research has shown that psychological factors such as depression, anxiety, and self-esteem influence the decision to undergo MIFCS. This study aims to assess the relationship between mental health and undergoing MIFCS among undergraduate students attending Kuwait University (KU).
Methods: We investigated the association between MIFCS and mental health variables in KU undergraduates. A cross-sectional design was employed to collect data from all 15 colleges at KU via an online questionnaire using convenience sampling. The study was approved by the Health Science Center (HSC) Center ethics committee at KU and Ministry of Health (MOH) in 9th of January 2025.
Results: A total of 744 students participated, of whom 153 (20.6%) reported undergoing MIFCS. Across the entire sample, 64.4% reported having levels of depressive symptoms, 68.8% reported levels of anxiety symptoms, and 12.6% had low self-esteem. Factors associated with higher odds of MIFCS included being female (aOR 4.01, 95% CI 1.98–8.24), age over 20 years (aOR 4.20, 95% CI 2.47–7.16), being married (aOR 2.38, 95% CI 1.32–4.29), a history of physical disorders (aOR 1.77, 95% CI 1.11–1.66), a family history of mental disorders (aOR 1.87, 95% CI 1.06–3.31), and anxiety symptoms (aOR 2.27, 95% CI 1.42–3.64). In contrast, studying at the Health Sciences Center was associated with lower odds of MIFCS (aOR 0.44, 95% CI 0.25–0.76).
Conclusion: The findings highlight the multifaceted nature of MIFCS and its substantial association with mental health issues among undergraduate students. Gender, age, marital status, and a personal or family history of physical and mental health disorders, particularly anxiety, are all key risk factors. Conversely, enrollment in medical disciplines was associated with lower odds of undergoing MIFCS. These findings highlight the importance of including mental health support and psychotherapy in clinical practices to offer holistic care for students’ well-being.
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1 Introduction

Minimally invasive facial cosmetic surgery (MIFCS) procedures have gained increasing acceptance among healthy individuals without deformities due to their less invasive nature, reduced trauma, and fewer postoperative complications (1). There is a rising interest and trend among college students in undergoing Botox and filler injections (2, 3). Given this trend, our research primarily focused on undergraduate students.

Cosmetic procedures have been shown to influence mental health (4). Several studies consistently revealed an association between cognitive and psychological factors—including depression, anxiety, body image concerns, self-esteem, and self-efficacy —and a greater tendency for cosmetic surgery (4–9). Recent reviews have emphasized the importance of mental health screening in facial cosmetic surgery, highlighting its role in patient selection and outcomes (10). In addition to general psychological factors, body dysmorphic disorder (BDD) is a critical concern in the context of cosmetic surgery. Across studies from different countries, BDD affects approximately 2% of the general population but is reported in up to 15–20% of individuals seeking cosmetic procedures, making it one of the most important psychiatric conditions in this setting (10, 11). Patients with BDD are more likely to pursue cosmetic procedures but often experience poor postoperative satisfaction and deterioration in mental health. Furthermore, pre-existing mental health conditions, including depression, anxiety, and particularly BDD, can negatively influence postoperative outcomes, reduce patient satisfaction, and may even lead to worsening of psychological symptoms after cosmetic interventions (10).

Despite this, there is a noticeable gap in global literature concerning MIFCS and its association with psychological health. In Kuwait, a recent study among students at the College of Health Sciences at the Public Authority for Applied Education and Training (PAAET) revealed that 7.2% had undergone cosmetic surgery (12). However, the generalizability of these findings may be limited as the study focused exclusively on students with a scientific background. A broader study including students from diverse academic backgrounds is needed to better understand cosmetic surgery perceptions among college students in Kuwait. Furthermore, the existing literature on cosmetic surgery in Kuwait lacks studies connecting these procedures with mental health. Therefore, the current study aims to investigate the association between mental health and undergoing MIFCS among undergraduate students attending Kuwait University (KU).



2 Methods


2.1 Design, setting, and characteristics of participants

A cross-sectional study was designed to enroll participants from KU undergraduate colleges. KU includes 15 undergraduate colleges: College of Arts; Education; Law; Sharia and Islamic Studies; Science; Social Sciences; Life Sciences; Business Administration; Architecture; Engineering and Petroleum; Public Health; Medicine; Pharmacy; Dentistry; and Allied Health Sciences. A total of 744 undergraduate students, enrolled in these colleges, who were at least 18 years old, were chosen using convenience non-probability sampling. Considering non-responders and accounting for the sampling method, the sample was maximized to increase the external validity and generalizability (13). Postgraduate students were excluded to avoid potential bias due to differing characteristics compared to undergraduates. Recruitment was conducted from February to April 2023. The study was approved by the Health Sciences Center ethics committee at KU and Ministry of Health (MOH) in 9th of January 2025. Because the survey was distributed online via convenience sampling, the total number of students reached could not be tracked, and therefore a response rate was not calculable.



2.2 Variable measures and data collection

MIFCS was defined as Botox injections (for wrinkle smoothing and brow lifts), facial filler injections (for lip, chin, jawline, under-eye, cheek, and nose shaping), facelifts (using filler injections, i.e., “liquid facelift”), and permanent makeup (such as cosmetic and eyebrow tattooing). Other minimally invasive procedures such as chemical peels, microneedling, laser/light therapy, and thread lifts were not included, as they are less commonly reported among young adults and were beyond the primary scope of this study. An online questionnaire assessed undergoing MIFCS, which measured demographic characteristics, physical and mental health history, and evaluated the participant’s mental health status (depression, anxiety, and self-esteem). Mental health was measured using the Depression, Anxiety, and Stress Scale-21 Items (DASS-21) (14), focusing on depression and anxiety but excluding stress. Self-esteem was measured using the Rosenberg Self-Esteem Scale (RSE) (15). These measures serve as validated screening tools but are not substitutes for clinical diagnoses. The online questionnaire, available in both Arabic and English, was distributed via a link on WhatsApp and through barcode scanning (QR code). Detailed descriptions of the questionnaire and variables are provided in Supplementary file 1 (A description of the study variables) and Supplementary file 2 (The questionnaire).



2.3 Statistical analysis

Eighteen variables were measured to assess how well they predicted undergoing MIFCS. Age was categorized into three categories: (18–19, 20–21, and 22 or older); College affiliation was classified into Arts, Sciences, and Health Sciences Center (HSC). After obtaining the scores for depression, anxiety, and self-esteem, they were recoded as binary variables: depression and anxiety were categorized into “Normal” and “Not Normal,” and self-esteem was categorized into “Normal or Above Normal” and “Not Normal.” MIFCS was tabulated with each predictor for descriptive analyses, producing frequencies and relative frequencies (percentages). In addition, the Chi-square test (X2) was used to calculate p-values between MIFCS and each predictor. Univariate simple logistic regression analyses assessed the association between undergoing MIFCS and each independent predictor. Predictors with statistical significance (α = 0.1) in the univariate analyses were incorporated into the multiple logistic regression analysis. Backward elimination was applied to obtain the simplest, parsimonious, best-fit model (α = 0.05). The likelihood ratio test was performed to evaluate the goodness of fit. The final model exhibited no issues with multicollinearity, and specification errors were checked to ensure correct predictor inclusion. Statistical analyses were conducted using STATA software developed by StataCorp LP, a company in College Station, Texas.




3 Results


3.1 Participants characteristics

A total of 744 undergraduates participated in the study, of whom (n = 153, 20.6%) reported undergoing at least one minimally invasive procedure, while (n = 591, 79.4%) had never undergone such procedures. The majority of the participants were female students (n = 634, 85.2%), Kuwaiti nationals (n = 648, 87.1%), between 18 to 19 years old, comprising 281 (37.8%) of the sample, while 291 (39.1%) studied arts (Table 1). The participants’ residences were distributed across the six governorates, with varying percentages ranging from 9.9% (n = 74) in Mubarak Alkabeer to 20.8% (n = 155) in Farwaniya. Most participants were single (n = 682, 91.7%) and perceived their family income as average (n = 543, 73%). The primary sources of monthly income were family and university wages (n = 426, 57.3%). Regarding family dynamics, over 40% of participants’ parents had attained a bachelor’s degree or diploma, 79.8% (n = 594) reported a good relationship with their parents, and 59.4% (n = 442) had not experienced bullying. Concerning health history, 89.2% (n = 664) had no physical disorders, 75.7% (n = 563) had no mental disorders, and 89.4% (n = 665) had no family history of mental disorders. Mental health assessments showed that 64.4% (n = 479) of participants reported elevated levels of depressive symptoms and 68.8% (n = 512) reported elevated levels of anxiety symptoms. Self-esteem was normal in 69.9% (n = 520) of participants.


TABLE 1 Participants’ characteristics and the association with undergoing minimally invasive facial cosmetic surgery (MIFCS).


	Characteristic
	Subgroup totals
	MIFCS
	P-value



	No
	Yes



	n
	(%)
	n
	(%)
	n
	(%)
	

 

 	MIFCS 	744 	(100.0) 	591 	(79.4) 	153 	(20.6) 	


 	Age group (years) 	 	 	 	 	 	 	<0.001*


 	 18–19 	281 	(37.8) 	258 	(91.8) 	23 	(8.2) 	


 	 20–21 	252 	(33.9) 	188 	(74.6) 	64 	(25.4) 	


 	 
≥
22 	211 	(28.4) 	145 	(68.7) 	66 	(31.3) 	


 	Gender 	 	 	 	 	 	 	0.001*


 	 Male 	110 	(14.8) 	100 	(90.9) 	10 	(9.1) 	


 	 Female 	634 	(85.2) 	491 	(77.4) 	143 	(22.6) 	


 	Nationality 	 	 	 	 	 	 	0.018*


 	 Non-Kuwaiti 	96 	(12.9) 	85 	(88.5) 	11 	(11.5) 	


 	 Kuwaiti 	648 	(87.1) 	506 	(78.1) 	142 	(21.9) 	


 	College categories 	 	 	 	 	 	 	0.009*


 	 Arts 	291 	(39.1) 	217 	(74.6) 	74 	(25.4) 	


 	 Sciences 	278 	(37.4) 	223 	(80.2) 	55 	(19.8) 	


 	 Hsc 	175 	(23.5) 	151 	(86.3) 	24 	(13.7) 	


 	Governorate 	 	 	 	 	 	 	0.440


 	 Capital 	150 	(20.2) 	127 	(84.7) 	23 	(15.3) 	


 	 Ahmadi 	134 	(18.0) 	106 	(79.1) 	28 	(20.9) 	


 	 Farwaniya 	155 	(20.8) 	124 	(80.0) 	31 	(20.0) 	


 	 Hawalli 	107 	(14.4) 	84 	(78.5) 	23 	(21.5) 	


 	 Jahra 	124 	(16.7) 	96 	(77.4) 	28 	(22.6) 	


 	 Mubarak Alkabeer 	74 	(9.9) 	54 	(73.0) 	20 	(27.0) 	


 	Marital status 	 	 	 	 	 	 	<0.001*


 	 Single 	682 	(91.7) 	556 	(81.5) 	126 	(18.5) 	


 	 Married 	62 	(8.3) 	35 	(56.4) 	27 	(43.6) 	


 	Perception of family income 	 	 	 	 	 	 	0.046*


 	 Average 	543 	(73.0) 	441 	(81.2) 	102 	(18.8) 	


 	 Below average 	38 	(5.1) 	25 	(65.8) 	13 	(34.2) 	


 	 Above average 	163 	(21.9) 	125 	(76.7) 	38 	(23.3) 	


 	Source of monthly income 	 	 	 	 	 	 	0.043*


 	 University wage 	248 	(33.3) 	204 	(82.3) 	44 	(17.7) 	


 	 Family and university wage 	426 	(57.3) 	339 	(79.6) 	87 	(20.4) 	


 	 Family only or job salary 	70 	(9.4) 	48 	(68.6) 	22 	(31.4) 	


 	Father’s education 	 	 	 	 	 	 	0.452


 	 Middle school or lower 	106 	(14.2) 	80 	(75.5) 	26 	(24.5) 	


 	 High school 	176 	(23.7) 	138 	(78.4) 	38 	(21.6) 	


 	 Undergraduate/diploma 	312 	(41.9) 	256 	(82.0) 	56 	(18.0) 	


 	 Postgraduate 	150 	(20.2) 	117 	(78.0) 	33 	(22.0) 	


 	Mother’s education 	 	 	 	 	 	 	0.660


 	 Middle school or lower 	108 	(14.5) 	81 	(75.0) 	27 	(25.0) 	


 	 High school 	156 	(21.0) 	125 	(80.1) 	31 	(19.9) 	


 	 Undergraduate/diploma 	364 	(48.9) 	293 	(80.5) 	71 	(19.5) 	


 	 Postgraduate 	116 	(15.6) 	92 	(79.3) 	24 	(20.7) 	


 	Relationship with parents 	 	 	 	 	 	 	0.039*


 	 Good 	594 	(79.8) 	481 	(81.0) 	113 	(19.0) 	


 	 Average or bad 	150 	(20.2) 	110 	(73.3) 	40 	(26.7) 	


 	Bullying 	 	 	 	 	 	 	0.203


 	 No 	442 	(59.4) 	358 	(81.0) 	84 	(19.0) 	


 	 Yes 	302 	(40.6) 	233 	(77.1) 	69 	(22.9) 	


 	History of physical disorders 	 	 	 	 	 	 	0.012*


 	 No 	664 	(89.2) 	536 	(80.7) 	128 	(19.3) 	


 	 Yes 	80 	(10.8) 	55 	(68.8) 	25 	(31.2) 	


 	History of mental disorders 	 	 	 	 	 	 	0.424


 	 No 	563 	(75.7) 	451 	(80.1) 	112 	(19.9) 	


 	 Yes 	181 	(24.3) 	140 	(77.3) 	41 	(22.7) 	


 	Family history of mental disorders 	 	 	 	 	 	 	0.010*


 	 No 	665 	(89.4) 	537 	(80.8) 	128 	(19.2) 	


 	 Yes 	79 	(10.6) 	54 	(68.3) 	25 	(31.7) 	


 	Depression 	 	 	 	 	 	 	0.047*


 	 Normal 	265 	(35.6) 	221 	(83.4) 	44 	(16.6) 	


 	 Not normal 	479 	(64.4) 	370 	(77.2) 	109 	(22.8) 	


 	Anxiety 	 	 	 	 	 	 	<0.001*


 	 Normal 	232 	(31.2) 	203 	(87.5) 	29 	(12.5) 	


 	 Not normal 	512 	(68.8) 	388 	(75.8) 	124 	(24.2) 	


 	Self-esteem 	 	 	 	 	 	 	0.443


 	 Normal 	520 	(69.9) 	417 	(80.2) 	103 	(19.8) 	


 	 Above normal 	130 	(17.5) 	104 	(80.0) 	26 	(20.0) 	


 	 Below normal 	94 	(12.6) 	70 	(74.5) 	24 	(25.5) 	





*Significant p-values (α = 0.1) for categorical variables obtained from X2 test.
 



3.2 Prevalence of MIFCS procedures

Of the total number of procedures performed, filler (n = 85/153, 55.8%) was the most common procedure undergone, followed by Botox (n = 37/153, 24.2%), permanent makeup (n = 22/153, 14.7%), and facelift (n = 8/153, 5.3%), which was the least frequent procedure performed (Figure 1A). Among females, filler was the most prevalent procedure performed (60%), while Botox was more common among males (47%) (Figure 1B). The distribution of other procedures (filler, facelift, permanent makeup) was evenly distributed among males; however, among females, facelifts were less frequent compared to other MIFCS procedures (4% vs. 14% permanent makeup, 22% Botox, and 60% filler).

[image: Pie chart labeled “Types of MIFCS” shows Botox accounts for 56 percent, Filler for 24 percent, Facelift for 5 percent, and Permanent Makeup for 15 percent. Bar chart labeled “Types of MIFCS by Gender” depicts that among males, 47 percent had Botox, 17.6 percent Filler, 17.6 percent Facelift, and 17.6 percent Permanent Makeup; among females, 60 percent had Botox, 22 percent Filler, 4 percent Facelift, and 14 percent Permanent Makeup.]

FIGURE 1
 Percentages of minimally invasive facial cosmetic surgery (MIFCS) among Kuwait University undergraduates. (A) Pie chart illustrating the distribution of MIFCS procedures performed by students. (B) Bar chart of gender-specific distribution of MIFCS procedures performed by students. Percentages refer to the total number of procedures performed.


Figure 2 shows that females had a significantly higher levels of depression and anxiety than males: depression (65.9% vs. 55.5%) and anxiety (71.3% vs. 54.6%), respectively. No statistically significant difference was found between females and males regarding low self-esteem (12.5% vs. 13.6%).

[image: Bar chart comparing mental health predictors by gender, showing higher rates of depression and anxiety for females than males, with statistically significant differences indicated. Low self-esteem rates are similar between genders.]

FIGURE 2
 Gender-specific levels of depressive symptoms, anxiety symptoms, and self-esteem of students. p-values assessing the association between variables and gender were obtained by X2***p < 0.01, **p < 0.01.




3.3 Factors associated with MIFCS

Variables significantly associated with undergoing MIFCS include individuals aged 20–21 years having higher odds than those aged 18–19 years (aOR 4.2; 95% CI 2.47–7.16), and those aged 22 years and above having 5.2 times higher odds (aOR 5.2; 95% CI 2.98–8.96) while adjusting for the effect of other variables (Table 2). Females were four times more likely than males to have MIFCS (aOR 4.0, 95% CI 1.95–8.24). Students studying in one of the colleges of the HSC had a 56% lower chance of undergoing MIFCS than those in Arts (aOR 0.44; 95% CI 0.25–0.76). Being married increased the odds of undergoing MIFCS compared to being single (aOR 2.4; 95% CI 1.32–4.29). Participants with a history of physical conditions were more likely to undergo MIFCS (aOR 1.8; 95% CI 1.00–1.11), and those with a family history of mental disorders (aOR 1.87; 95% CI 1.06–3.31). Participants with anxiety were 2.3 times more likely to undertake MIFCS than non-anxious participants (aOR 2.3; 95% CI 1.42–3.64).


TABLE 2 Multivariate regression analysis: factors associated with adjusted odds of undergoing minimally invasive facial cosmetic surgery (MIFCS).


	Characteristics
	Odds ratio
	95% Confidence interval
	p-value

 

 	Age group (years)


 	 
<
20
 	[Reference] 	 	


 	 20–21 	4.20 	(2.47, 7.16) 	<0.001*


 	 
≥
22 	5.17 	(2.98, 8.96) 	<0.001*


 	Gender


 	 Male 	[Reference] 	 	


 	 Female 	4.01 	(1.95, 8.24) 	<0.001*


 	College categories


 	 Arts 	[Reference] 	 	


 	 Sciences 	0.81 	(0.53, 1.25) 	0.352


 	 Hsc 	0.44 	(0.25, 0.76) 	0.003*


 	Marital status


 	 Single 	[Reference] 	 	


 	 Married 	2.38 	(1.32, 4.29) 	0.004*


 	History of physical disorders


 	 No 	[Reference] 	 	


 	 Yes 	1.77 	(1.00, 1.11) 	0.049*


 	Family history of mental disorders


 	 No 	[Reference] 	 	


 	 Yes 	1.87 	(1.06, 3.31) 	0.031*


 	Anxiety


 	 Normal 	[Reference] 	 	


 	 Not normal 	2.27 	(1.42, 3.64) 	0.001*





*Significant p-values (α = 0.05).
 




4 Discussion


4.1 Key findings

To date, we believe this study to be the first to explore the relationship between MIFCS and psychological health in college students in Kuwait, using validated measures to assess levels of depression, anxiety, and self-esteem. These factors are critical in understanding students’ motivations for undergoing cosmetic procedures, with significant implications for healthcare professionals to address mental health concerns alongside the rising trend of cosmetic surgery.



4.2 Comparison with previous studies and implication for practice and policy

Our study found a prevalence of 20.6% among KU undergraduates, notably higher than the 7% reported in the Al-Rifaai study (12). This difference could be due to the small sample size in the Al-Rifaai study. In comparison, the prevalence of MIFCS among students in China was only 3%, possibly because of differences in female-to-male sex ratios (6:1 in our study, 1:1 in the Chinese study) (4). Future research should seek a more balanced sample to examine these trends more closely. This study reported filler and Botox injections as the most prevalent procedures undertaken by participants who had MIFCS procedures. Population-based prevalence estimates are scarce; thus, data obtained from the International Society of Aesthetic Plastic Surgery (ISAPS) could aid in understanding the global trend of cosmetic procedures. Consistent with our findings and international trends, Botox injections are the most frequently performed non-surgical procedure worldwide (8.88 million procedures in 2023), followed by filler injections (5.56 million procedures in 2023); this ranking also characterizes Middle Eastern countries included in the ISAPS dataset (16). This pattern holds across sexes and age groups, indicating broad global uptake.

The study sample included participants from only one ethnic background limiting the possibility to compare MIFCS procedures between ethnicities. The ISAPS survey shows that the United States (US), Brazil, and South Korea have the highest numbers of aesthetic procedures worldwide (16). Data by ethnicity are limited; in the US, most procedures have been reported among White/Caucasian patients, with growing uptake among Asian, Hispanic, and Black groups (17). In the Middle East, demand is also rising, but population-level data are lacking (16). Therefore, Arabs are not currently among the global per-capita leaders, and ethnic comparisons should be interpreted with caution. More population-based studies are needed to understand ethnic and regional differences in minimally invasive procedure prevalence.

The prevalence of depression and anxiety in our study was 64 and 69%, respectively. This surpasses results reported in similar studies in Saudi Arabia (36 and 41.5%) (18) and the UAE (38 and 55%) (19), respectively. With regards to self-esteem, a study in the UAE observed that 17% of students had low self-esteem (20), which was relatively similar (13%) to that reported in this study. However, the UAE study reported that 10% of students had high self-esteem (above normal), almost two times lower than our finding (18%). This could result from the bidirectional relationship between self-esteem and cosmetic procedures, in which cosmetic surgeries could enhance self-esteem (21). As mental health issues continue to affect a large proportion of college students, our study highlights the importance of increasing access to mental health counseling services on campuses to support students’ well-being.

Our results indicated that students at the HSC—including those studying medicine, dentistry, pharmacy, public health, or allied health—showed a 56% lower tendency to undergo MIFCS compared to students at the arts colleges, highlighting the potential influence of academic discipline on students’ attitudes toward cosmetic procedures. Similarly, a study in Norway found that law students were more likely to partake in aesthetic procedures in comparison with medical students (22). Another study suggested that medical students were more likely to have negative attitudes toward cosmetic surgery and were less likely to consider it for themselves (23).

The current study saw a fourfold increase in MIFCS among females as compared to males. College students’ attitudes regarding cosmetic procedures can be explained by the fact that women are more pressured by society to maintain particular standards of beauty than men (24, 25). In addition, Rita Davai and colleagues, who studied the impact of cosmetic surgery on married women in Iran found that marriage satisfaction was positively impacted by aesthetic surgery (26). This could be the rationale behind the higher rate of cosmetic surgery among married women.

Regarding the association between age and MIFCS, students aged 20 and above were more likely to undergo cosmetic procedures compared to students aged 18 and 19. This finding aligns with a French study that demonstrated increasing concerns about facial aging as women age (27). To combat the growing trend of cosmetic procedures, public health campaigns should prioritize addressing age-related concerns, promoting positive body image among young adults, encouraging informed decision-making, ensuring patient safety, and providing support for those who choose to undergo cosmetic procedures.

Our results indicated a significant association between a history of physical disorders, as well as a family history of mental disorders, and undergoing MIFCS. This contrasts with findings from a Chinese study, which found no link between the two factors and MIFCS (4). There is a noticeable gap in research concerning the relationship between the history of physical disorders and undergoing MIFCS. One possible explanation for the association with a family history of mental disorders is that individuals with a family history of mental disorders may be more likely to experience body image issues, low self-esteem, and dissatisfaction with their appearance, leading them to seek cosmetic surgery to improve their self-confidence. It is crucial to note that while cosmetic surgery may provide temporary relief from body image concerns, it does not address the underlying psychological issues contributing to an individual’s dissatisfaction with their appearance. Therefore, individuals with a family history of mental disorders considering cosmetic surgery should seek support and treatment for any underlying mental health issues.

An important factor not assessed in our study is BDD, which is significantly more prevalent among cosmetic surgery patients (up to 15–20%) than in the general population (~2%) (11). Unlike general depression or anxiety, BDD is closely tied to body image distortion and often persists or worsens after cosmetic procedures, leading to ongoing dissatisfaction (10). Our findings of elevated levels of depression and anxiety may partly reflect unrecognized BDD, underscoring the importance of screening for this condition.



4.3 Limitations

While this study provides valuable insight into the field, several limitations must be addressed. First, the cross-sectional design precludes causal inferences, despite indicating a correlation between MIFCS and psychological predictors. Longitudinal research is required to investigate these correlations further. Second, data were obtained solely from Kuwait University colleges, which limits their applicability to students at other universities, particularly private colleges. Third, the snowball sampling approach utilized may not have resulted in a representative sample, with males underrepresented. Another limitation is the overrepresentation of females (85%), which is higher than their proportion in the general student body. This may introduce response bias and limit the representativeness of the findings. This study used validated measures, however, no assessment of BDD was included. As BDD is known to strongly influence both the decision to undergo cosmetic procedures and postoperative outcomes, this omission represents a limitation of the present study. Additionally, the study sample consisted of participants from a single ethnic group, which may limit the generalizability of the findings. Cultural perceptions and attitudes toward cosmetic procedures can vary across populations, and therefore, the results may not be directly applicable to other ethnic groups. Future studies including more diverse populations are needed to confirm and extend these findings.




5 Conclusion

The observed multifactorial nature and higher prevalence of MIFCS in Kuwait point to the need for a deeper comprehension of the psychological factors influencing cosmetic procedures. Key predictors include being female, older, married, and having personal or family histories of physical and mental health issues, particularly anxiety. Interestingly, students in medical academic fields had lower odds of undergoing MIFCS, suggesting a protective effect of medical education. Understanding the psychological variables that affect cosmetic procedures is vital for effective counseling and therapeutic practice, ensuring comprehensive care for patients’ mental well-being.

Future research should explore additional factors, including the influence of social media—shown to affect young women’s desire for cosmetic surgery (28) as well as body dysmorphic disorder. Researchers should look at the association between mental health and MIFCS in vulnerable groups, such as individuals with pre-existing mental health disorders or traumatic life events. Comparative studies of MIFCS outcomes with other types of cosmetic procedures or surgeries are recommended as well.
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Minimally invasive buried guidance combined with stable orbital septal fat fixation for correction of tear trough-associated lower eyelid bags: application and outcomes
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Background: Traditional transconjunctival lower blepharoplasty procedures that remove only the orbital septal fat often fail to effectively correct tear trough deformities, and may even exacerbate lower eyelid hollowness. Thus, developing a comprehensive surgical technique that can simultaneously correct both eye bags and tear troughs holds great clinical significance.
Objective: This study aimed to evaluate a modified transconjunctival lower blepharoplasty technique that incorporates orbital fat repositioning and minimally invasive buried-guiding fixation to simultaneously correct eye bags and tear trough deformities. The goal was to restore a youthful contour of the lower eyelid and assess the clinical efficacy and safety of this approach.
Methods: This study was designed as a prospective, single-center cohort study. A total of 30 patients (3 males, 27 females; mean age: 28 years) with lower eyelid bags and tear trough deformities were enrolled in this study. These patients were treated at the Department of Plastic Surgery, Affiliated Hospital of Yangzhou University, between January 2022 and December 2024. All patients underwent transconjunctival lower blepharoplasty combined with a buried-guiding fixation technique to perform strong orbital fat anchoring and correct both deformities.
Results: All 30 procedures were successfully completed with primary healing achieved. The average follow-up period was 6.2 months (ranging from 3 to 12 months). Postoperative outcomes showed significant improvement in both lower eyelid bags and tear troughs, with a more youthful midface appearance and no external scarring. Patient satisfaction was high.
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lower eyelid bags, tear trough deformity, lower blepharoplasty, buried-guiding technique, orbital septal fat repositioning


Introduction

With aging, degenerative changes in the orbital fat and septal fascia of the lower eyelid commonly lead to sagging tissues and the appearance of protruding lower eyelid skin, often referred to as “eye bags” or “lower eyelid bags.” These changes result in a loss of smooth facial contours and a prematurely aged appearance (1). The formation of eye bags is frequently accompanied by tear trough deformities and, in some cases, midface depression (2). Prominent signs of aging in the lower periorbital region include orbital fat prolapse, tear trough depression, and deformities at the lid-cheek junction, collectively contributing to a fatigued, unhealthy, and prematurely aged appearance (3).

With the improvement of living standards, people have become increasingly concerned about their appearance, leading to a growing number of patients seeking lower eyelid bag correction surgery (3, 4). The demand is not exclusive to women, as a notable proportion of men also have concerns and seek improvement for lower eyelid bags (5). Lower blepharoplasty is one of the most common cosmetic surgical procedures but also among the more technically demanding (1). Based on the location of the surgical incision, lower eyelid procedures can be categorized into transcutaneous and transconjunctival approaches. For younger patients with little to no skin laxity, the transconjunctival approach is generally preferred, as they are less likely to accept the potential scarring associated with the transcutaneous method (2, 6, 7).

However, for patients presenting with lower eyelid bags combined with tear trough deformities, traditional transconjunctival blepharoplasty that solely removes orbital septal fat fails to achieve a smooth and youthful lower eyelid contour. Instead, it may exacerbate hollowing in the lower eyelid region (8, 9). Additionally, the limited surgical field makes it technically difficult to reposition and secure orbital fat for tear trough correction using the transconjunctival method (6, 10).

Based on current clinical studies and experience (2, 3), we adopted a novel minimally invasive buried guidance technique via the transconjunctival approach to correct tear trough deformities. In this new method, we fully utilize the shape advantage of a wide handle dissector (Shanghai Jinzhong Instrument Co., Ltd., Model J11010, Shanghai, China) in combination with the anatomical characteristics of the infraorbital region to perform blunt dissection of the premaxillary and prezygomatic spaces under blind guidance. Then, with the assistance of lower eyelid retractors (Hangzhou Dino Medical Instrument Co., Ltd., 12 mm, Hangzhou, China), dissectors, and a 27-gauge guiding needle (Jiangsu Kangjin Medical Equipment Co., Ltd., Model 0.5 × 38RW LB, Jiangsu, China) (as shown in Figure 1), the prepared fat flap in the infraorbital region is guided and externally fixed.


[image: Illustration showing four-panel surgical sequence for nasal procedure. Panel A depicts the incision at the nasal base with scalpel and gloved hands. Panel B shows tissue dissection with forceps and scalpel. Panel C illustrates use of forceps and scissors for further dissection inside the nasal cavity. Panel D displays the patient’s face post-dissection with surgical tools elevating the nasal structure.]
FIGURE 1
 Main surgical steps for transconjunctival correction of tear trough deformity with fat repositioning: (A) Blunt dissection of premaxillary and prezygomatic spaces to release the tear trough and lid-cheek groove; (B) Creation of a tongue-shaped pedicled fat fascial flap; (C) Guiding needle insertion and external fixation of the fat flap using the suture tail; (D) External projection of the fixed fat flap.




Data and methods


General information

This study was designed as a prospective, single-center cohort study evaluating the clinical outcomes of a modified transconjunctival lower blepharoplasty technique that incorporates minimally invasive buried-guiding fixation for orbital fat repositioning.

This study included 30 patients (3 males and 27 females; age range: 25–32 years, mean: 28 years) diagnosed with lower eyelid bags combined with tear trough deformities. All patients had normal preoperative health check-ups, with no underlying medical conditions and no history of long-term medication use. The patients were treated between January 2022 and December 2024 at the Department of Plastic Surgery, Affiliated Hospital of Yangzhou University. All patients presented with protrusion of orbital fat and bilateral tear trough deformities, with either no or only mild skin laxity.

The study was approved by the Ethics Committee (Approval No. 2022-YKL1-20-013), and all patients provided informed consent to undergo transconjunctival lower blepharoplasty with correction of tear trough deformity. They also consented to pre- and postoperative photography and clinical follow-up.



Surgical technique
 
Preoperative design

With the patient in a standing position, the degree of orbital fat protrusion and tear trough severity was assessed. A surgical marker was used to outline the area of fat bulge and the lower boundary of the tear trough. The design of the fat flap and its fixation site was determined based on clinical evaluation and patient preference (2, 11).



Surgical procedure

(a) The patient is placed in the supine position. Routine skin disinfection and draping are performed. Local anesthesia is administered using a mixture of 10 ml 2% lidocaine and 0.3 ml epinephrine for infraorbital and zygomatic nerve blocks, along with local infiltration anesthesia in the bilateral lower eyelid conjunctiva.

(b) Using a No. 11 blade (Shanghai Jinhwan Medical Instrument Co., Ltd., Shanghai, China), a 1.5 to 2 cm incision is made along the conjunctival surface of the lower eyelid. The incision is placed approximately 1 to 2 mm below the lower eyelid plate. Orbital fat is exposed through the incision. The assistant holds the upper conjunctiva edge with ophthalmic forceps, while the surgeon holds the lower edge with plastic surgery forceps, retracting both edges up and down, respectively. An electrocautery device is used to dissect inward along the exposed preseptal space, gradually exposing part of the orbital septum.

(c) A retractor is used to deepen the dissection, pulling tissue obliquely upward to expose the adhesion between the orbicularis oculi muscle and orbital septum. Electrocautery is applied along this adhesion, taking care to protect muscle tissue. The dissection space is fully opened medially and laterally to fully expose the orbital septal fat and orbital septum, ensuring the integrity of the septum. A mosquito clamp holding gauze is used for blunt horizontal dissection along the space to fully expose the arcus marginalis.

(d) The orbicularis retaining ligament is clamped with a mosquito forceps, and a wet gauze is placed on the forehead. After slight traction of the forceps toward the head, the gauze is naturally placed under it. Using plastic surgery forceps, the orbital septal fat is pulled outward to fully expose the arcus marginalis. Electrocautery is used to incise the orbicularis retaining ligament and tear trough ligament on the periosteal surface beneath the arcus marginalis muscle. The retractor is used to elevate the periosteum, exposing the levator labii superioris muscle. The blunt end of blade handle (12 cm, without blade), employed as a wide handle dissector, is then inserted above the surface of the levator labii superioris muscle. Using the handle in this manner, blunt dissection is performed caudally to separate the premaxillary and prezygomatic spaces down to the tear trough and lid-cheek junction. The dissection is considered complete when the handle tip can move freely in a pendulum-like motion within the space, ensuring full release (Figure 1A).

(e) A mosquito clamp holds the medial corner of the orbital septum, flattening the area beneath. An electrocautery blade makes a horizontal incision approximately 3 mm below the arcus marginalis at the lower orbital septum level, lifting the septal membrane upward. The septal membrane is clamped and placed on wet gauze toward the head. The assistant pulls the exposed orbital fat vertically upward. Electrocautery is used to dissect horizontally in front of the orbital ligament, separating the fat from the ligament. The lateral and central fat compartments are pulled outward to expose the medial fat compartment. Electrocautery dissects the septum separating the medial and central fat compartments, exposing the inferior oblique muscle. The muscle edge is released with electrocautery, fully freeing the inferior oblique muscle. The medial fat compartment is pulled with mosquito forceps, and the root of the medial fat is fully released using electrocautery. According to the volume of the orbital septal fat, some lateral fat is removed appropriately, and the remaining fat is sutured and fused to form a “tongue-shaped” pedicled fat-fascia flap (Figure 1B).

(f) The fat flap is sutured and knotted with 6-0 absorbable sutures (Hunan Housheng Medical Devices Co., Ltd., 6-0 monofilament Nylon, Hunan, China), leaving the suture tail intact. The guiding needle is inserted from the skin at the lower boundary of the tear trough into the premaxillary space. The retractor exposes the field, and the suture tail is threaded through the buried guiding needle hole. The needle is then passed back through the skin to the preoperatively designed lower boundary of the tear trough (the distance between the needle entry points equals the horizontal length of the fat flap), and an external surgical knot is tied (Figure 1C). Surgical tape (3M) is used to fix the externalized suture on both sides of the nasal ala.

(g) Count all surgical instruments and dressings. Apply petrolatum gauze over the eye, cover with sterile dressing, and fix with an eye patch. The patient is then returned to the ward.

(h) The external fixation sutures are removed one week after the procedure.



Clinical evaluation and statistical analysis
 
Evaluation criteria

In this study, patients were examined in the standing position, and the degree of orbital fat protrusion and tear trough severity were initially assessed clinically. Additionally, the depth of the tear trough was objectively evaluated using a modified Barton grading system, with scores ranging from 0 to 4 (9, 12). This system provided a standardized measure to assess the severity of the deformity and guide surgical planning. The criteria are summarized in Table 1. At the final follow-up visit, patients were also asked to rate their satisfaction with the surgical outcome on a 5-point scale: 5 = Excellent, 4 = Good, 3 = Fair, 2 = No improvement, 1 = Worsened (9).

TABLE 1  Modified Barton grading system for tear trough depth (9, 13).


	Score
	Definition





	0
	Absence of any demarcation or line separating the anatomic structures

 
	1
	Mild, subtle shadowing that is present only medially, with an overall smooth transition between anatomic structures

 
	2
	Mild shadowing or line that extends along the length of the eyelid

 
	3
	Mild shadowing with a visible prominence that extends along the length of the eyelid



	4
	Severe shadowing with overhanging tissue and obvious step deformity










Statistical analysis

All data were analyzed using SPSS version 20.0. Categorical variables were assessed using the chi-square (χ2) test, while continuous variables were analyzed using the independent-sample t-test. A p-value of less than 0.05 was considered statistically significant.




Results

All 30 patients successfully underwent surgery with primary healing and no major complications such as diplopia, ectropion, or fat nodules in the grafted area. No patients were lost to follow-up during the observation period (Table 2). These patients were characterized by prominent lower eyelid bags and deep tear troughs. A transconjunctival approach with orbital fat release and repositioning was used to correct both deformities (Figure 2).

TABLE 2  Patient characteristics and procedure summary.


	Characteristics
	No. (%)





	Age, Year (Average, Range)
	28, 24–33

 
	Sex (Female, Male)
	3 (10%), 27 (90%)

 
	Preoperative comorbidities
	0

 
	Follow-up duration, no. (Average, Range)
	6.2, 3–12

 
	Postoperative complications

 
	Eyelid ectropion/retraction
	0

 
	Diplopia
	0

 
	Fat nodules
	0

 
	Hematoma/edema
	0



	Infection
	0







[image: Four rows of frontal facial photographs labeled Case one through Case four each show three timepoints: preoperative, one week postoperatively, and six months postoperatively. Images depict changes in facial appearance over time following surgical procedures.]
FIGURE 2
 Case 1: A 30-year-old woman presented with a preoperative Barton score of 3, which improved to 0 postoperatively. Case 2: A 26-year-old woman improved from a Barton score of 2 to 0. Case 3: A 29-year-old man had a Barton score of 3 preoperatively and 0 postoperatively. Case 4: A 32-year-old woman had a Barton score of 4 preoperatively and 0 postoperatively. All four patients underwent transconjunctival orbital fat release, repositioning, and secure fixation for the correction of lower eyelid bags combined with tear trough deformities. Follow-up evaluations revealed marked improvement in both lower eyelid fullness and tear trough contour.


A comparative analysis of tear trough depression scores before and after surgery showed a significant improvement, with the mean preoperative grade decreasing from 3.2 ± 0.66 to 0.83 ± 0.65 postoperatively (P < 0.05; Figure 3). Among the participants, 18 (60.0%) rated their results as “excellent,” 10 (33.3%) as “good,” and only 2 (6.7%) as “fair.”


[image: Bar graph comparing tear trough depression grade before and after surgery, showing a significant decrease in grade from preoperation to postoperation, as indicated by asterisk and error bars.]
FIGURE 3
 Change in tear trough depth before and after surgery (*p < 0.05 indicates statistical significance).




Discussion

Changes in the eyelids and periorbital region are among the most prominent signs of facial aging and are often the primary concern for individuals seeking facial rejuvenation (4, 14). Lower blepharoplasty remains one of the most commonly performed procedures in orbital and periorbital rejuvenation surgeries (3, 4, 15). With aging, the orbital septum and overlying skin weaken, allowing orbital fat to herniate outward and form noticeable “eye bags” (16). Concurrently, due to the laxity of periorbital support structures, tear trough deformities often appear alongside eye bags (1). The tear trough represents a critical anatomic zone in the periorbital region and is a common manifestation of age-related orbital changes (17, 18). Its presence conveys a tired, aged, and unhealthy look, making its correction essential to aesthetic restoration (12, 14).

Over the past decade, the demand for rejuvenating the lower eyelid has increased dramatically, driven by a surge in procedures such as lower blepharoplasty and midface lifts (1, 19). Lower blepharoplasty remains a well-established surgical technique for addressing age-related changes in the lower eyelid, with a long track record of delivering satisfactory cosmetic results. In addition to correcting periorbital aging, the procedure often produces favorable improvements in midfacial contour (5, 8, 19).

Currently, lower eyelid blepharoplasty can be performed via a transcutaneous or transconjunctival approach. While both techniques are widely used, there is still no universal consensus on which method is optimal for specific deformity types or patient groups (19). However, there is growing agreement that preserving and repositioning orbital fat is a key surgical principle for both internal and external approaches to lower eyelid rejuvenation.

In this study, the patients were young individuals with lower eyelid bags and accompanying tear trough deformities, but without significant skin laxity. Given the minimal or mild skin laxity, we chose the transconjunctival approach, which avoids external incisions and scarring, reduces the risk of ectropion, and offers high patient satisfaction (9, 14). For older patients with significant aging and laxity, modifications may be required: adjunctive transcutaneous approach or skin excision for redundancy, more extensive release for weakened structures, and combination with skin pinch excision or resurfacing.

Traditional transconjunctival blepharoplasty typically involves simple excision of herniated orbital fat. While this may reduce protrusion, it often leads to increased hollowing in the tear trough and medial canthus regions, thereby exacerbating the deformity rather than correcting it (8, 9, 20). The current trend follows a philosophy of tissue preservation, which may include repositioning of the orbital and suborbicularis oculi fat (SOOF) as well as fat grafting to restore the noticeable volume loss associated with facial aging (2, 14, 15). Loeb emphasized that preserving and repositioning fat rather than excising it is effective in achieving a smooth and aesthetically pleasing transition between the lower eyelid and the cheek (21). Roh et al. (22) proposed that in patients with tear trough deformities, autologous fat grafting between the infraorbital skin and muscle layers can correct the deformity, and fat droplet injections at the same level can significantly improve (by 75%−90%) under-eye dark circles. Kim et al. (23) also concluded that tear trough deformities and translucent-type dark circles can be effectively treated with fat grafting. However, free fat grafts carry a higher risk of ischemia, which threatens the long-term survival of the transplanted fat and the durability of postoperative outcomes. Reports indicate that the absorption rate of free fat ranges from 20% to 90% (10, 24).

Therefore, it is now widely accepted that appropriately addressing tear trough deformities during lower eyelid surgery, when present, can lead to more favorable and long-lasting outcomes (1, 3). To address the limitations of free fat grafting in correcting tear trough deformities, Hamra further advocated for a modification of Loeb's technique by using a vascularized fat pedicle to fill the tear trough. Unlike conventional autologous fat grafting performed above the orbicularis oculi muscle, this approach utilizes well-perfused fat tissue to enhance long-term graft viability and durability (25). However, in transconjunctival fat repositioning procedures, the transconjunctival (internal) approach presents certain challenges due to limited surgical visibility and restricted operating space, which require a higher level of surgical expertise. Additionally, although dissection is performed beneath the orbicularis oculi muscle, securing and suturing the pedicled fat flap in place remains technically difficult (20).

Based on the original procedure, this study further refines techniques such as orbital septum release and fat transposition with stable fixation. By thoroughly releasing the tear trough ligament and its deep attachments, and separating the orbicularis oculi muscle from its periosteal insertion along the orbital rim, tissue forceps are used to access and dissect the premaxillary space. This anatomical plane lies between the deep layer of the orbicularis oculi muscle above and the superficial surface of the levator labii superioris muscle below. A pedicled fat flap is then securely anchored within this natural compartment without tension, achieving simultaneous correction of lower eyelid bags, improvement of tear trough deformities, midcheek augmentation, and overall midface rejuvenation (2, 26). By skillfully combining the use of dissectors, lower eyelid retractors, and a 27-gauge needle, we achieved a minimally invasive, buried guidance technique for the rapid and secure transposition and fixation of vascularized pedicled orbital septal fat flaps. This approach significantly reduces operative time. Moreover, compared to free fat grafting, the transfer of pedicled fat flaps ensures better vascular supply, providing a more favorable environment for graft survival (4, 26). Majidian et al. demonstrated that orbital septum fat repositioning effectively corrects tear trough deformities. Follow-up observations revealed no absorption of the pedicled fat grafts, indicating that the correction of the tear trough results from localized fat augmentation rather than fibrosis caused by fat necrosis (7). In our study, no fat induration was observed in the grafted area, and significant correction of the tear trough was achieved. Through optimization of intraoperative fat release and fixation techniques, a more rational distribution of orbital septal fat was attained, resulting in high patient satisfaction with postoperative appearance. During the procedure, the combination of dissectors and lower eyelid retractors was used to guide the needle, facilitating rapid localization and secure fixation of the fat flap. This approach holds promise for the future development of more advanced and practical instruments for orbital septum release and tear trough correction in lower eyelid surgery.

Subjective aesthetic outcomes are the cornerstone of cosmetic surgery (7, 9). In this study, we aimed to achieve high patient satisfaction using a modified transconjunctival lower blepharoplasty technique. Potential risks associated with the procedure include ectropion/retraction, diplopia due to inferior oblique muscle injury, fat nodules, hematoma/edema, and infection. To manage these risks, we employed strategies such as careful dissection, secure fixation, hemostasis, aseptic technique, and conservative management when necessary. Importantly, no major complications were observed in our cohort.

However, this study has several limitations. The absence of a control group prevents us from directly comparing our surgical outcomes with those of other techniques. As in previous studies, the evaluation of the effectiveness of periorbital surgery primarily relies on subjective feedback from both surgeons and patients regarding satisfaction. Moreover, the relatively short follow-up period limits our ability to assess the long-term efficacy and complications of the new technique. Additionally, the lack of imaging data, such as ultrasound, to objectively assess the long-term stability of the repositioned fat represents another limitation. Future studies will incorporate imaging techniques to provide more objective evidence of the long-term outcomes and stability of this technique.



Conclusion

Our study demonstrates that transconjunctival lower eyelid blepharoplasty combined with orbital septal fat repositioning, involving separation of facial soft tissue planes and fat transposition to the tear trough deformity area, effectively corrects tear trough deformities and lower eyelid bags, achieving rejuvenation of the lower eyelid. The minimally invasive buried guidance technique simplifies the surgical procedure, allowing secure fixation of the transposed fat, which ensures graft survival and prevents fat resorption. Additionally, this method reduces complication risks and operative time, resulting in high satisfaction rates among both patients and surgeons, making it an ideal option for treating tear trough deformities.
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Introduction: Nasal dorsal augmentation is a fundamental step of rhinoplasty. It must provide height, projection, but also respect the aesthetic lines. Grafts made with diced-cartilage are moldable and have the capability to adequately adapt to the patient's anatomy. Many techniques have been described, with or without fascia wrapping.



Objective: We describe two variations of the dorsal augmentation technique, using glued diced cartilage with and without semi-circumferential fascia. The cartilage is chopped, placed in a hemi syringe and covered with glue-tissue. A layer of fascia or perichondrium may be used to smooth the graft. It is still malleable and can be finely adjusted to the nose. We illustrate the technique and present the postoperative results; we used questionnaires to measure patients’ and surgeons’ satisfaction.



Results: We included thirty-three patients, who underwent rhinoplasty with dorsal augmentation between September 2013 and January 2020. Nineteen were reconstructed with fascia, while fourteen, without. We chose the fascia technique mainly for women. There appeared to be greater satisfaction within the group with fascia, but not significant. Patients tended to be more satisfied if it was a first surgery rather than a revision, and if the origin of the deformity was anatomical, rather than post-traumatic or postoperative; women seemed more satisfied than men. There was no correlation between surgeons’ and patients’ satisfaction.



Conclusion: The choice of surgical technique is made on a case-by-case basis, adapting to the patient's anatomy. We describe two techniques that are relatively simple, easily applicable and at the same time, provide regular and smooth grafts.
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rhinoplasty, dorsal augmentation, diced cartilage, fascia graft, aesthetic surgery, patient satisfaction, surgical technique





Introduction

Reconstruction of the nasal dorsum during rhinoplasty is a delicate step for most surgeons. Patients and surgeons expect straightness, sufficient height, and regularity of the nasal surface. Numerous techniques have been described, from solid cartilage grafting—which may leave perceptible irregularities under the skin (1, 2)—to diced cartilage grafts, which risk dispersion and postoperative irregularities (1). In 1999, Erol described a technique using Surgicel to wrap diced cartilage, offering both malleability and volume (3). However, synthetic materials have fallen out of favor due to risks of chronic inflammation and variable resorption rates, making long-term results unpredictable (1, 4).

Consequently, many surgeons have turned to autologous fascia, such as temporal fascia, for improved outcomes (1, 4–6). Using autogenous diced cartilage remains the gold standard, offering moldability, adaptability, and a low complication profile (7–9). Wrapping diced cartilage in autologous fascia or perichondrium provides a smoother dorsal contour and may improve graft stability, especially in thin-skinned patients (10, 11).

Some authors suggest that perichondrium may offer superior chondrocyte viability compared to fascia (11). The principle remains the same: diced cartilage encased in a cylindrical structure made from sutured fascia or perichondrium. We have found that for minor irregularities, the fascia technique offers surface regularity without bulkiness, especially beneficial for patients with thin skin.

In this study, we present two reproducible variations of dorsal augmentation using glued diced cartilage: one with and one without a semi-circumferential fascia layer. We detail our technical approach and assess outcomes through a retrospective study using validated and custom satisfaction questionnaires. Figures 1, 2 illustrate the surgical technique.


[image: Medical illustration sequence shows steps for preparing and inserting graft material into a nasal cavity. Gloved hands manipulate graft, place it inside a tube, close the tube, trim graft ends, and insert it through the nostril during a surgical procedure on a patient’s nose.]
FIGURE 1
(1) The cartilage is finely chopped with a dermatome blade, and pieces are maintained together by capillarity in a drop of 0.9% NaCl. (2) The fascia or perichondrium is laid in a half 3 ml syringe. The diced cartilage and then the fibrin glue are delicately placed over. (3) With a half 1 ml syringe, a gentle pressure creates a slight depression in the semicylinder. (4) Once the graft is partially hardened, it can be handled. (5) The whole can be adapted to the patient's anatomy. (6) The graft is sculpted. (7) It is placed in the dorsum pocket. 8: The fibrin glue is still flexible and can be shaped once in place.



[image: Panel 1 shows a small tissue sample and granular particles placed beside a ruler on a white surface. Panel 2 displays a red tissue specimen inside a transparent plastic container on blue fabric. Panel 3 depicts two gloved hands using a syringe to handle a red tissue sample, with a blue surgical field in the background. Panel 4 presents a small tissue specimen on a white block, with surgical instruments and a plastic container nearby on blue fabric.]
FIGURE 2
(1) Chopped cartilage and fascia in the syringe. (2) The chopped cartilage is placed on the fascia and covered with fibrin glue. (3) By a soft pressure with a half 3 ml syringe, we give a concave shape to the graft. (4) Once assembled, the graft is still malleable and can be sculpted.




Materials and methods


Study design and patient selection

We conducted a retrospective monocentric study on all patients undergoing rhinoplasty with dorsal augmentation using diced cartilage with or without semi-circumferential fascia between September 2013 and January 2020. Ethics approval was obtained from the Commission d'Éthique Vaud (CER-VD Number 021-00113). Inclusion criteria: patients >15 years who underwent primary or revision rhinoplasty with our techniques. Exclusion: incomplete records or loss to follow-up.



Surgical technique

The decision to use fascia was primarily guided by the patient's skin characteristics. In patients with thin or fragile skin—most frequently women—a fascia layer was preferred to enhance surface smoothness and reduce the risk of palpable irregularities. In contrast, fascia was used less frequently in men or in cases where skin thickness was deemed sufficient to mask minor asperities. The cartilage was harvested from a fragment of septal cartilage or an external site (rib or concha), depending on the volume of cartilage required. In addition, the choice of cartilage donor site could be influenced by the possibility of harvesting fascia from the same anatomical region. For instance, costal cartilage harvesting allowed the simultaneous collection of perichondrium through the same incision. Similarly, conchal cartilage was often combined with temporal fascia harvesting in moderate-volume cases. We used temporal fascia, muscular fascia of the rectus abdominis or pectoralis major muscle, or costal perichondrium.

As a binding agent, we used fibrin sealant (Tisseel®, Baxter). We finely chopped the cartilage using a dermatome blade with a drop of 0.9% NaCl on the cartilage. Small tilting movements of the blade—like chopping herbs—allowed us to increase the number of sections with greater precision than a standard scalpel blade (1). The drop of saline kept the fragments unified and eased the cutting process. After a few minutes of work, the diced cartilage measured less than 0.5 mm.

If a layer of fascia was used for interposition, we followed the steps illustrated in Figures 1, 2. We cut a 3 ml plastic syringe in half, lengthwise. The fascia was applied inside, then a drop of fibrin sealant was added, followed by the diced cartilage. Another few drops of fibrin sealant were layered on top. Gentle pressure using the other half of the syringe created a slight depression in the semi-cylinder. After approximately 2 min, once the glue had partially solidified, the graft could be retrieved, sculpted, and inserted into the nasal dorsum. The glue's gradual solidification allowed for intraoperative shaping of the graft to conform to the patient's anatomy while maintaining coherence for manipulation (2).



Outcome measures

We used validated FACE-Q questionnaires (officially translated to French following back-translation and professional review) and a custom dorsum-specific questionnaire. Nasal function was not evaluated. Patients gave telephone consent before receiving questionnaires. Pre/post-operative photographs were evaluated by blinded surgeons using a surgeon-specific assessment form.



Statistical analysis

We performed Mann–Whitney U tests and Spearman correlation for questionnaire analysis. Primary and revision cases were stratified. P-values < 0.05 were considered significant.




Results

We contacted 64 patients; 33 responded (52%): 14 fascia, 19 no fascia. Mean age: 33 years (range: 15–58). Women were more likely to receive fascia grafts. Nineteen primary and 14 revision rhinoplasties were included. Average follow-up: 52 months (Table 1).



TABLE 1 Patients’ characteristics.



	Results
	With fascia
	Without fascia
	Total





	Number of patients
	14
	19
	33



	Men/Women
	6/8
	15/4
	21/12



	Age at the time of surgery: mean (range)
	36 (18–48)
	30 (15–58)
	33 (15–58)



	Follow-up: mean (range)
	54 (12.5–85)
	49 (15.5–86)
	52 (12.5–86)



	Origin of the deformity:



	Traumatic
	8
	9
	17 (52%)



	Post-operative
	2
	3
	5 (15%)



	Wegener
	0
	1
	1 (3%)



	Anatomical
	4
	6
	10 (31%)



	Cartilage graft taking:



	Costal,
	6
	7
	13 (40%)



	Septal,
	1
	10
	11 (33%)



	Conch
	7
	2
	9 (27%)



	Number of previous surgeries:



	1st surgery
	8
	11
	19 (58%)



	2nd surgery
	3
	7
	10 (31%)



	3rd surgery
	1
	0
	1 (3%)



	4th surgery
	1
	0
	1 (3%)



	>4 surgeries
	1
	1
	2 (6%)



	Associated rhinologic procedure:



	Septoplasty,
	12
	16
	28



	Perforation Closure,
	1
	1
	2



	Spreader Graft,
	7
	10
	17



	Batten graft,
	2
	7
	9



	Collumellar struts,
	3
	9
	12



	Rim graft,
	3
	0
	3



	Shield graft,
	2
	1
	3



	Cap graft,
	1
	1
	2



	Tongue-in-groove,
	1
	1
	2



	Sheen Graft
	0
	1
	1







Septal cartilage was used preferentially; costal and conchal when needed. Costal cartilage was associated with more postoperative discomfort (p = 0.01); no significant difference in scar-related complaints.

No significant difference in satisfaction scores between groups. Women showed slightly higher satisfaction, especially regarding revision desire. Primary cases and anatomical deformities yielded better outcomes.

Surgeon assessments showed moderate inter-rater correlation (ρ = 0.66) but poor correlation with patient satisfaction. One patient developed tip inflammation (fascia group), resolved with antibiotics. One pleural breach occurred during rib harvest, no pneumothorax. No revisions were needed.

Patient responses to questionnaires are summarized in Table 2; Figure 3. Surgeon assessments are illustrated in Figure 4, with statistical correlation results in Table 3. Pre- and postoperative results are shown in Figures 5, 6.



TABLE 2 Patients' satisfaction outcomes according to surgical technique (with or without fascia), sex, type of surgery, and etiology of the deformity.



	Questionnaire
	P value





	Overall patients, patients are more satisfied in the group with fascia than in the group without fascia:



	Q1
	>0.05



	Q2
	>0.05



	Q3
	=0.2



	Do you think that you need a new surgery?
	=0.2



	Among women, women are more satisfied in the group with fascia than in the group without fascia:



	Q1
	>0.05



	Q2
	>0.05



	Q3
	>0.05



	Do you think that you need a new surgery?
	>0.05



	Among men, men more satisfied in the group with fascia than in the group without fascia:



	Q1
	>0.05



	Q2
	>0.05



	Q3
	>0.05



	Do you think that you need a new surgery?
	>0.05



	Patients are more satisfied after a first surgery that after a revision surgery:



	Q1
	>0.05



	Q2
	>0.05



	Q3
	>0.05



	Do you think that you need a new surgery?
	>0.05



	Women are more satisfied than men:



	Q1
	>0.05



	Q2
	>0.05



	Q3
	>0.05



	Do you think that you need a new surgery?
	=0.05



	Concerning the tolerance of the donor site: patient are more complaining about the is costal harvest site than concha:



	Aesthetic aspect of the scar?
	=0.1



	Persistent pain?
	=0.01



	Patient are more satisfied if the nose deformation is anatomical than the sequelae of a previous surgery or post-traumatic:



	Q1
	=0.05



	Q2
	=0.1



	Q3
	<0.05



	Adverse effect a
	<0.05



	Adverse effect b
	>0.05



	Need for revision surgery?
	<0.05








[image: Box plot graphic compares two groups—Group without fascia and Group with fascia—across six categories: Questionnaire 1, Questionnaire 2, Questionnaire 3, Adverse effects a, Adverse effects b, and New surgery. Each category displays medians, interquartile ranges, outliers, and means for both groups to visualize differences in responses and outcomes.]
FIGURE 3
Response to satisfaction questionnaires, box plots.



[image: Box plot comparing data for Surgeon Number 1, shown in dark brown, and Surgeon Number 2, shown in light brown. Each box displays median, interquartile range, whiskers, and mean marked by an X; Surgeon Number 1 shows less variability with a median of five and range from three to eight, while Surgeon Number 2 has a similar interquartile range but greater overall variability from three to nine.]
FIGURE 4
Evaluation of patient photographs by two independent surgeons.




TABLE 3 Spearman correlation between surgeons’ assesment and patients’ assesment.



	Correlation beetween
	Spearman correlation





	Surgeon N°1
	Q1
	−0.2861538



	Q2
	−0.042735



	New surgery?
	0.39418803



	Surgeon N°2
	Q1
	−0.1254701



	Q2
	−0.0208547



	New surgery?
	0.27111111



	Surgeon N°1
	Surgeon N°2
	0.65880342








[image: Four clinical photographs labeled A, B, C, and D show a woman facing forward and in profile before and after a change. A and B display her with hoop earrings and wearing a light shirt, while C and D show different earrings and a darker shirt, suggesting comparison for facial or jawline evaluation.]
FIGURE 5
Rhinoplasty for a significant dorsum augmentation, for a patient with chronic atrophic polychondritis. The graft was covered with fascia. The procedure also included bilateral spreader grafts, a septal extension graft and a shield graft. (A,B) Preoperative front and side photos. (C,D) Postoperative front and side photos.



[image: Four clinical photographs labeled A through D show a young man’s face from front and right profile views, demonstrating subtle changes in facial structure and skin appearance between the top and bottom rows.]
FIGURE 6
Rhinoplasty with dorsum augmentation after nasal and septal fracture. The diced cartilage graft was without fascia. The procedure also included an extracorporeal septoplasty, bilateral spreader grafts, and a columellar strut. (A,B) Preoperative front and side photos. (C,D) Postoperative front and side photos.




Discussion

Surgery of the nasal dorsum is delicate, and patients are critical of the slightest anomaly or asperity (12). We propose a detailed description of two techniques and their outcomes.

Hemi-cylinder diced cartilage without fascia:

This method reduces operative time and avoids donor site morbidity, especially when the cartilage is taken from the nasal septum. Free diced cartilage has been used, but we prefer glued cartilage to prevent dispersion (2). Adhesion to skin and loss of gliding plane are potential downsides, particularly in thin-skinned patients. In order to avoid feeling the irregularities of diced cartilage, especially in cases of thin skin, it is recommended to use ultra-diced cartilage (<0.5 mm) (add reference).


Hemi-cylinder diced cartilage with fascia

For significant volume loss or fragile skin, the fascia layer improves smoothness and gliding. Our method simplifies previous fascia-cylinder techniques, avoiding suturing while retaining modelability. Compared to Erol's closed-cylinder technique (3), ours allows for finer adjustment, reduces bulk and decreases operating time.



Cartilage source selection

Septal cartilage is preferred when feasible. Conchal cartilage with temporal fascia is suitable for moderate needs, while costal cartilage offers larger volumes. Perichondrium or local fascia can be harvested through the same incision during rib grafting. Crushing cartilage is contraindicated as it compromises chondrocyte viability and graft success (13).



Binding agents

We used fibrin glue for ease and robustness. Alternatives such as autologous blood glue, PRP, or CGF may offer cellular benefits in animal models (1), but have not shown superiority in aesthetic outcomes in human studies.

Our study found higher satisfaction in women, primary surgeries, and anatomical deformities. Surgeon-patient satisfaction correlation was low, reflecting the subjective nature of aesthetic outcomes. SIMON/SYLVIA criteria may help predict satisfaction (14, 15). Biases include selection bias, small cohort, and imbalance between groups.

While not aiming to prove superiority, this study highlights the utility of fascia in specific cases. Our technique with fascia appears particularly useful for smoothing minor asperities and improving contour in patients with thin skin.

Emerging techniques such as fat injection may complement traditional grafts. We have begun integrating this in select cases with promising preliminary results (16–18).




Conclusion

Dorsal augmentation techniques have evolved significantly. Our experience with diced cartilage semi-cylinders—either alone or fascia-covered—demonstrates reproducible, adaptable, and aesthetically satisfying outcomes. The fascia technique, easier to perform than classic fascia wraps, may offer additional benefits in contour refinement. Technique selection should be tailored to the individual patient.
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