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IMPORTANCE Total face restoration remains a challenge in modern reconstructive surgery.
After 17 years of experiments and preliminary clinical studies, a new concept of face
prefabrication was developed for face restoration with autologous tissue. Supplemental content

Multimedia

OBJECTIVE To evaluate the long-term results of face restoration with autologous tissue and
report a finalized and standardized approach of face prefabrication.

DESIGN, SETTING, AND PARTICIPANTS In this single-center long-term retrospective study, 32
patients who underwent total face restoration between 2005 and 2022 were reviewed.
These patients underwent total facial reconstruction, which included flap prefabrication,
3-dimensional printing, tissue expansion, and flap transfer with aid of indocyanine green
angiography (IGA). The flap first undergoes prefabrication by transferring vascularized fascia
under the skin of the selected chest. A tissue expander is then placed under the fascia to
create a large, thin, reliable skin flap after expansion. Once completed, the flap is transferred
to the face during the second stage of the reconstruction. Intraoperative IGA is performed to
guide the design of subsequent openings for facial fissures. Data were analyzed from July to
September 2023.

MAIN OUTCOMES AND MEASURES Flap healing, reconstructive outcome, and patient recovery
were assessed during follow-up. Three questionnaires, including the 36-ltem Short Form
Health Survey (SF-36), Aesthetic and Functional Status Score of Facial Soft-Tissue
Deformities/Defects, and the EuroQoL Health-Related Quality of Life (EQ-5D-5L), were used
to evaluate the quality of life and satisfaction with facial aesthetic and functional status.

RESULTS Of 24 included patients, 14 (58%) were male, and the mean (range) age was 32.9
(8-62) years. The mean (range) follow-up was 5.6 (2-12) years. All patients reported a
significant improvement in quality of life (SF-36), especially in mean (SD) social functioning
(preoperative score, 53.65 [34.51]; postoperative score, 80.73 [19.10]) and emotional stability
(preoperative score, 56.67 [25.55]; postoperative score, 71.17 [18.51]). A total of 22 patients
(92%) went back to work. Mean (SD) facial aesthetic status (preoperative score, 4.96 [3.26];
postoperative score, 11.52 [3.49]; P < .001) and functional status (preoperative score, 11.09
[3.51]; postoperative score, 15.78 [3.26]; P < .001) also improved. In addition, there was a
significant increase in overall satisfaction and self-reported health status (preoperative score,
8.13 [1.52]; postoperative score, 3.58 [2.31]).

CONCLUSIONS AND RELEVANCE In this study, 5-year follow-up results suggested that this Author Affiliations: Department of
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evere facial disfigurement not only results in a profound

loss of identity but also leads to what can be described

as social death, a condition that is both physically and psy-
chologically devastating.! Facial reconstruction, therefore,
carries the immense expectation of transforming the lives of
these patients and restoring their fundamental human rights.
Despite this, the complex nature of facial restoration contin-
ues to pose one of the most formidable challenges in modern
medicine.

Facial restoration demands not just total facial coverage
but also the meticulous reconstruction of delicate facial fea-
tures. Traditional approaches, ranging from skin grafts to free
flaps, have been extensively explored. However, these tech-
niques frequently fall short, primarily due to mismatches in
size, color, and texture, leading to a patchwork appearance and
conspicuous scarring on the face. The bulkiness of standard
flaps often obscures the subtle contours and emotional ex-
pressions of the face.?* Consequently, these methods have his-
torically been seen as a last resort for wound closure, offering
limited success.®

Inrecent years, face allotransplant has emerged as a prom-
ising solution for severe disfigurements involving composite
facial tissues.®'° Despite its potential, the clinical applica-
tion of face allotransplant remains restricted, largely due to the
requirement of lifelong immunosuppression and its associ-
ated long-term risks.!"14

Over the past 17 years, our team has dedicatedly pursued
extending the capabilities of autologous tissue in total face res-
toration. This journey encompassed a multitude of experi-
mental and preliminary clinical studies.’>*® With a cumula-
tive 17 years of experience in both clinical practice and basic
science, we have now successfully integrated various techni-
cal elements into a coherent, systematic approach. This ap-
proach involves a series of standardized procedures specifi-
cally designed for comprehensive facial reconstruction. Our
method distinguishes itself from conventional autologous tis-
sue repair techniques by transcending mere wound cover-
age. It strategically facilitates the reconstruction of intricate
facial features while maximally preserving facial expres-
sions. Our innovative method comprises flap prefabrication,
3-dimensional printing, skin and soft-tissue expansion, and flap
transfer, with aid of indocyanine green (ICG) angiography (IGA)
to ensure optimal outcomes. In this article, we present our re-
fined approach, assessing its effectiveness and durability
through a long-term follow-up study.

Methods

All patients provided written informed consent to participate
in the clinical trial, as approved by the ethics committee
of Shanghai Ninth People’s Hospital, Shanghai Jiao Tong
University School of Medicine (SH9H-2020-T8-2). This study
was registered on ClinicalTrials.gov (NCT04405687).
This study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting
guideline. A total of 32 patients with total face deformities were
enrolled in this retrospective study.
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Key Points

Question What are the long-term outcomes of total face
restoration with autologous tissue using skin expansion and flap
prefabrication assisted with 3-dimensional printing and
indocyanine green-assisted monitoring?

Findings In this cohort study including 24 patients, patients
showed improved facial aesthetic and functional status and
reported a significant improvement in quality of life and in overall
satisfaction and self-reported health status up to 12 years after
treatment (mean, 5 years' follow-up).

Meaning In this study, incorporation of both conventional and
innovative approaches, such as flap prefabrication, 3-dimensional
printing, and indocyanine green-assisted monitoring, significantly
broadened the capabilities of autologous tissue reconstruction in
facial restoration and yielded superior outcomes.

Figure 1. Schematic Diagram Demonstrating Innovative Approach

to Total Facial Reconstruction
& y
~d I '

Step 1 MLT flap
prefabrication

Step 2 Facelike donor
prelamination

Step 3 Face transfer
Repaired face «————

The total facial reconstruction procedure involved 3 steps. The first step
involves prefabrication and tissue expansion by harvesting the descending
branch of the lateral circumflex femoral vessels and surrounding fascia as a free
fascial flap and placing it in the subcutaneous pocket of the donor site before
the placement of the tissue expander, which is placed underneath the fascial
flap. The second step involves prelamination in which the nose and lips
formation are forged by a 3-dimensional print-assisted cartilage framework
implant. The third step involves face transfer and flap fenestration in which the
expanded and prefabricated flap are transfered to the face both as a pedicled
flap and supercharged by 2 additional anastomoses of vascular pedicles.
Intraoperative indocyanine green angiography was applied to evaluate flap
perfusion and to assist in guiding subsequent openings for the mouth, nostrils,
and palpebral fissures. MLT indicates the Match, Large, Thin properties.?°

Inclusion and Exclusion Criteria

The patients enrolled in this study experienced total facial
deformities involving all the facial units, a subset of type IV
facial deformities, as we previously reported.'® All patients were
6 years or older and able to comply with postoperative care and
follow-up examinations. Patients were excluded if they were
unable to provide informed consent or did not show up for fol-
low-up visits.
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Figure 2. Aesthetic and Functional Status Score of Facial Soft-Tissue Deformities/Defects Scores
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Study Design and Participants signed the informed consent willingly, preoperative and

The initial screening included medical record review of his- postoperative photographs were taken and analyzed. All
tory, classification of facial deformities, and collection of  patients had face restoration with autologous tissue. At each
demographic data. If patients were determined eligible and follow-up visit, data collected included physical examina-
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Figure 3. Quantitative Outcome Measures of Quality of Life by Questionnaires
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including physical functioning (PF),
role physical (RP), bodily pain (BP),
general health (GH), vitality, social
functioning (SF), role emotional (RE),
mental health (MH), and reported
health transition (HT), with higher
scores indicating better quality of life.
Significant improvement was
achieved in all aspects
postoperatively except for RE. B,
EuroQol visual analog scale (EQ-VAS)
revealing better self-reported health
status postoperatively. C, The rate of
patients who returned to work or
school. A total of 22 of 24 patients
(92%) were confident enough to go
back to work or school after the
procedure. Error bars indicate 95%
[ [ Cls.

RE MH HT
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With facial With ongoing a
disfiguration treatment P<.01.

L | b
Did not return to work/school P <.05.
P <.001.

tion characteristics, photographs, and adverse event report-
ing. The patients and their family members were informed
of all known risks and benefits of the treatment plan.

For preoperative planning, 3-dimensional simulation was
performed to define the defects involved with regards to both
the soft tissues and the underlying supportive structures.
Photographs were taken before, during, and after treatment.

Surgical Procedures

The surgical procedure is composed of 3 parts (Figure 1).
The first step involves prefabrication and tissue expansion
by harvesting the descending branch of the lateral circum-
flex femoral vessels and surrounding fascia as a free fascial
flap and placing it in the subcutaneous pocket of the donor
site before placement of the tissue expander, which
is placed underneath the fascial flap (eMethods and eFig-
ure 1in Supplement 1).!® The second step involves prelami-
nation in which the nose and lips formation are constructed
by a 3-dimensional print-assisted cartilage framework
implant.?! The third step involves face transfer and flap fen-
estration in which the expanded and prefabricated flap are
transferred to the face both as a pedicled flap and super-
charged by 2 additional anastomosis of vascular pedicles.
Intraoperative IGA was applied to evaluate flap perfusion
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and to assist in guiding subsequent openings for the mouth,
nostrils, and palpebral fissures.??

Follow-Up Assessments

All patients answered all questionnaires. Three question-
naires, including the 36-Item Short Form Health Sur-
vey (SF-36), Aesthetic and Functional Status Score of
Facial Soft-Tissue Deformities/Defects, and the EuroQoL
Health-Related Quality of Life (EQ-5D-5L), were assessed based
on preoperative and postoperative situations on different days
to avoid interactions (eAppendixes 1, 2, and 3 in Supple-
ment 1). Facial expression function was evaluated by photo-
graph and video documentation by 3 independent physi-
cians (W. W., X. H., and S. G.). Facial expression functions were
classified into 3 degrees: grade 1indicated basic occlusion func-
tion, including the orbicularis oris and ocular muscles; grade
2, basic social expression, including basic facial expressions
showing happiness and sadness; and grade 3, delicate facial
expressions, including facial expressions showing happiness
and sadness to different degrees.

Statistical Analysis
The raw scale scores of the SF-36 in 9 aspects, including
physical functioning, role physical, bodily pain, general

jamaotolaryngology.com
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health, vitality, social functioning, role emotional, mental
health, and reported health transition, were calculated
and transformed to a scale ranging from O to 100 according
to its manual and interpretation guide. In Aesthetic and
Functional Status Score of Facial Soft-Tissue Deformities/
Defects, each aspect was valued from O to 3, and the scores
of aesthetic and functional statuses were summed (aes-
thetic status score range, 18 points; functional status score
range, 21 points) for further analysis.

All data are expressed as means with SDs and analyzed using
SPSS software version 21 (IBM). The preoperative and postop-
erative data were compared with a paired t test, and P values less
than .05 were considered statistically significant. The compari-
son between the 2 groups was conducted using a 2-tailed un-
paired ¢ test if the data fit a normal distribution and variances
were similar by F test. Data were analyzed from July to Septem-
ber 2023.

. |
Results

Patients

From 2005 to 2022, 32 patients who had total face disfig-
urement were repaired with our face prefabrication tech-
nique in our center. The retrospective medical record
review was performed on all patients. Of 24 included
patients, 14 (58%) were male, and the mean (range) age was
32.9 (8-62) years. A total of 8 patients were excluded in the
final analysis as they did not show up for follow-up visits.
The mean (range) follow-up was 5.6 (2-12) years. The causes
of injuries included flame burns in 20 patients and chemical
burns in 4 patients. The size of tissue flaps ranged from
15 x 16 cm? to 38 x 34 cm?.

Major complications were partial graft necrosis in 2 pa-
tients. One patient had a 5 x 3-cm necrosis on his left tempo-
ralregion, which healed by itself. Another patient had 8 x 5-cm
necrosis on the left frontal area, which was repaired by sec-
ondary skin grafting.

Aesthetic Outcome

Patients were followed up for a mean (range) of 5.6 (2-12) years.
There was a significant improvement in aesthetic status in gen-
eral (Figure 2). The greatest aesthetic improvement was found
in mouth morphology. The overall mean (SD) aesthetic scores
increased from 4.96 (3.26) of 18 points preoperatively to 11.52
(3.49) of 18 points postoperatively (Figure 2B).

Functional Outcome

A significant improvement in functional status in general was
also noticed, except for ventilation and hearing functions
(Figure 2). The most significant functional improvements were
found in eye opening and closure. The mean (SD) functional
scores increased from 11.09 (3.51) of 21 points preoperatively
to 15.78 (3.26) of 21 points postoperatively (P < .001)
(Figure 2B). The overall mean (SD) satisfaction of both aes-
thetic and functional status increased to 8.13 (1.52) of 10 points
postoperatively compared with 3.58 (2.31) of 10 points preop-
eratively (P < .001) (Figure 2C).
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Through photograph and video documentation, we found
the grade 1 function was preserved in 22 of 24 patients (92%).
A total of 23 patients (96%) achieved facial function of grade
2 (basic facial expression), and 18 (75%) achieved facial func-
tion of grade 3 (compound facial expression) (Figure 2D). There
was a significant improvement in facial sensation. All pa-
tients developed sensations in their faces by the last fol-
low-up visit. A total of 12 patients (50%) had full sensation re-
covery by the last follow-up visit compared with 5 (21%)
preoperatively.

Quality of Life

Significant improvement in quality of life was indicated after
the procedures compared with preoperatively according to
SF-36 scores (Figure 3A). Notable improvements were ob-
served in quality of life. The EuroQol visual analogue scale in
EQ-5D-5L suggested a significantly improved self-reported
health status, from a mean (SD) of 68.88 (27.19) preopera-
tively to 91.17 (7.85) postoperatively (P < .001) (Figure 3B).
A total of 22 patients (92%) were back to work after the treat-
ment (Figure 3C).

Case Series

Casel

A 13-year-old girl had a total face disfigurement and severe
restriction of facial expression after burn injury 1 year ago
(Figure 4A and B). All her surgical procedures are summa-
rized in a chronological manner in eFigure 2 in Supplement 1.
In the first-stage surgery, vascular carrier transfer and tissue
expander implantation were performed. Two years after the
first-stage surgery, the total expander volume reached 2850
mL. A 38 x 30-cm? prefabricated flap was obtained and trans-
posed to the facial defect. The preserved internal mammary
artery perforators and lateral thoracic arteries were anasto-
mosed to the superficial temporal vessels for supercharging.
At 3-year follow-up, the patient was satisfied with her new face,
which had a uniform skin color and improved facial contour
and nasal profile (Figure 4C and D). In addition to basic social
expressions, including smiling and sadness, the patient was
also able to make subtle facial expressions, including frown-
ingand snarling. The restoration of facial expression at 3-year
follow-up is shown in eFigure 3 in Supplement 1. Two months
after her second-stage reconstruction, she was confident
enough to return to her school as a student.

Case 2

A 41-year-old man with a totally disfigured face and severely re-
stricted facial expression accepted the face prefabrication pro-
cedure. All his surgical procedures are summarized in a chrono-
logical manner in eFigure 2 in Supplement 1. The total expander
volume reached 3200 mL. A 32 x 30-cm? prefabricated flap was
obtained and transposed to the facial defect. At 10-year follow-
up, the patient was satisfied with his new face, which had a uni-
form skin color and improved facial contour and nasal profiles
(Video). Functional deformities, including lagophthalmos, lim-
ited mouth opening, and limited neck range of motion, were
greatly improved. Due to the soft skin texture of the new face, a
remarkable improvement in facial expression was achieved.

JAMA Otolaryngology-Head & Neck Surgery August 2024 Volume 150, Number 8

699


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoto.2024.1572?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2024.1572
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoto.2024.1572?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2024.1572
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoto.2024.1572?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2024.1572
http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2024.1572

700

Research Original Investigation

Figure 4. Clinical Images of Patient 1 Before Surgery
and at 3-Year Follow-Up

Right oblique view before surgery

E Frontal view before surgery

Frontal view at 3-y follow-up @ Right oblique view at 3-y follow-up

Aand B, In patient 1, preoperative clinical photographs show total face
deformities after a burn injury. B, At 3-year follow-up, the patient showed
satisfactory facial appearance.

In addition to basic facial expressions, including smiling, laugh-
ing, anger, and pucker, the patient could also deliver delicate fa-
cial expressions, including frowning and wrinkling of the nose.
The patient remained happy with his new face and was confi-
dent to return to work 1 year after the second procedure (Figure 5;
eFigure 4 in Supplement 1).

|
Discussion

Despite the long-standing history of autologous tissue in
wound repair, its capacity in total face restoration is still
deemed inferior and insufficient, as it frequently results in a
patchlike appearance or new facial disfigurements. As a re-
sult, it is regarded as the last resort of wound coverage in-
stead of a viable option in case of face disfigurement repair.
However, with the progress in science and modern
surgical techniques, the capacity of autologous tissue in
total face restoration has been extensively extended and
serves as a viable option for the restoration of severe total
face disfigurement. The primary challenges in total facial
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restoration using autologous tissue involve creating a flap of
sufficient size to cover the entire face while also matching
the face’s thickness and texture and accentuating facial
features. Furthermore, ensuring the survival of this
oversized flap, along with its long-term stability posttrans-
fer, is crucial. It is hardly possible to simultaneously fulfill
all these requirements with conventional methods. How-
ever, through the combination of modern technologies and
up-to-date surgical techniques, we are now able to achieve
these goals stably and repeatedly.?? The patients presented
here, predominantly involving soft tissue and cartilage
defects, extend beyond the capabilities of conventional
reconstruction methods. With our novel approach, we suc-
cessfully restored the total face disfigurement of our
patients, leading to a significant enhancement in their qual-
ity of life. Although the cosmetic results may not match
those of the best total face allotransplants, the achievement
of a perceived normal appearance significantly enhances
self-confidence and social esteem, evidenced by 22 of 24
patients (92%) returning to work or school. Encouragingly,
the 5-year outcomes confirm the longevity and effective-
ness of this technique. Interestingly, our results show
improvement over time, likely due to scar softening and
remodeling, enhancing facial expressions.

This result is achieved through the combination of a
series of techniques, including flap prefabrication, skin
expansion, 3-dimensional printing-based prelamination,
supercharging, ICG-assisted monitored opening, and flap
transfer. By summarizing the results of the 24 cases, we
came up with a standardized and finalized approach con-
sisting of 3 major sessions and multiple principle proce-
dures (Figure 1), among which there are several key steps
that distinguish this approach from the conventional meth-
ods and make the restoration of the total facial disfigure-
ment possible.

Prefabrication and Tissue Expansion

Assisted Donor Tissue Preparation

The first key step toward total face restoration is to generate
a donor skin large enough to cover the whole face, which is
beyond the scope of conventional methods. There are 2
limitations that need to be conquered: safe and reliable
perfusion, and a large donor tissue suitable for future facial
coverage.

Restoring the entire face necessitates a large donor flap,
which often cannot be adequately perfused by its native
blood supply. To enhance perfusion, we preimplanted a vas-
cular pedicle (composed of the descending branches of the
lateral circumflex femoral vessels and surrounding fascia)
under the chest skin prior to tissue expansion. If ischemia
or venous congestion is observed during flap transfer,
supercharging based on the second or third internal mam-
mary perforators (due to their ample caliber for microsurgi-
cal anastomosis) can be used to further augment blood
supply.1519-21-23

As summarized in our previous publication,2° there
are several characteristics that are indispensable for the
donor tissue to properly reconstruct a face: the donor tissue
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Figure 5. Clinical Images of Patient 2 Before Surgery and at 10-Year Follow-Up

Right oblique view before surgery

E Frontal view before surgery

Left oblique view before surgery

@ Frontal view at 10-y follow-up

E Right oblique view at 10-y follow-up E Left oblique view at 10-y follow-up

A-C, In patient 2, preoperative clinical
photographs show total face
deformities after a welding injury.
D-F, At 10-year follow-up, the patient
showed satisfactory facial
appearance. This patient was first
reported in our previous
publication.?®

should match in color and texture, be large enough to cover
the defect, and be thin enough to accentuate facial features
(summarized as the MLT properties). By combining flap pre-
fabrication with skin and soft tissue expansion, we are able
to consistently and reliably create a flap with the MLT prop-
erties for defect restoration without deviations in color and
texture.

One-Stage Fissure Opening

Based on ICG-Assisted Monitoring

In our old version of total face restoration, the fissure open-
ing was scheduled 4 weeks later after the flap transfer to
ensure the safety of the donor tissue, which necessitated
tracheotomy during this time span and greatly increased
complications, such as inflammation. The advent of intraop-
erative IGA assists in creating openings for the eyes, nose, and
mouth and successfully reduced this into a 1-stage proce-
dure, which greatly reduced the risk of inflammation and
voided the need for tracheostomy.
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3-Dimensional Simulation-Assisted Flap Prelamination

This approach also extends to more complex cases involving
middle and lower central facial defects, where composite tis-
sue loss occurs. With 3-dimensional simulation-assisted flap
prelamination and autologous costal cartilage grafts, missing
composite tissue units can be recreated within the prefabri-
cated flap to fit the patient’s facial contours.?*

Our initial foray into facial restoration using autologous tis-
sue dates back 17 years. We reported the successful restora-
tion of type Il and IV facial deformities in 42 patients.'>” With
accumulated experience, we recognized this technique’s po-
tential in addressing total facial disfigurement,'> eventually
leading to the consolidation and systematization of our frag-
mented experiences and surgical techniques into a standard-
ized approach. This innovative approach differs from conven-
tional methods in several key aspects: (1) it achieves total facial
coverage with uniform color and texture similar to the origi-
nal face; (2) it successfully accentuates or reconstructs facial
features, such as the nose and lips; (3) it ensures safe flap trans-
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fer and reliable survival; (4) it minimizes the frequency of sur-
gical procedures, thereby substantially reduced risks and pa-
tient suffering; and (5) it guarantees stable and long-term
results. The success of our current approach in restoring total
facial disfigurement is attributed to several key components:
(1) enhancement of donor tissue vascularization using ad-
vanced prefabricated flap techniques, including vascular su-
percharging; (2) creation of an extremely large flap via skin and
soft tissue expansion techniques; and (3) safe, reliable flap
transfer with IGA-assisted monitoring of tissue perfusion. The
limitation of the current approach lies in the reconstruction
of the fine cosmetic details, including the eyelids and the lips.
Future progress in tissue engineering or in vivo tissue engi-
neering might hold a promise in providing a solution.

Our approach may benefit a substantial proportion of pa-
tients who are candidates for facial restoration. After analyz-
ing the severity of preoperative injuries in patients requiring
face transplant worldwide reported by Kantar et al,?* we found
that approximately one-third to two-thirds of these patients
with soft tissue or combined bony deformities could also be
repaired with our approach. In conjunction with allograft face
transplant, there are now 2 options for patients with signifi-
cant facial disfigurement. One is face allotransplant, which pro-
vides near-normal facial features but is accompanied by life-
long treatment of immunosuppression. The other is our
approach as described in this report. This option currently will
be less aesthetically perfect in recreating fine facial features,

Autologous Tissue Repair and Total Face Restoration

but there should be no further concerns related to immuno-
suppression.

Limitations

This study has limitations. The limitations of this study are inher-
ent toits retrospective nature and the absence of a control group.
Thisislargely due to the complexity of the cases and the special-
ized nature of the procedures involved.

. |
Conclusions

The face prefabrication technique is particularly favorable
for patients with soft tissue damage or loss, including facial
skin and cartilage. Patients with more complex defects
involving mimetic muscle or bone may still require allo-
transplant. However, with ongoing refinements in facial
reanimation and bony reconstruction, our approach might
soon become a viable option for these patients, providing
acceptable outcomes without additional health concerns.
The incorporation of both conventional and innovative
approaches, such as flap prefabrication, 3-dimensional
printing, and ICG-assisted monitoring, has significantly
broadened the capabilities of autologous tissue reconstruc-
tion in facial restoration, yielding superior outcomes. This
presents a valuable tool that may be effectively translated to
other surgical contexts.
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Invited Commentary

Advancing Autologous Tissue Transplant—
Innovating Total Facial Reconstruction

Dane J. Genther, MD; Patrick J. Byrne, MD, MBA

Severe facial disfigurement resulting from burn or trau-
matic injuries represents a formidable challenge for
both patients and surgeons. Affected individuals often
experience severe psychological, social, and functional

consequences, and treating
< surgeons face considerable
Related article page 695 challenges in their attempts
to restore facial aesthetics and function. This is particularly
true regarding total facial defects. In their recent study, Zan
et al! present a novel method for total facial reconstruction
using entirely autologous tissue transplantation, showcas-
ing novel advancements in the surgical discipline. The
authors, over a 17-year period, developed and refined a
standardized approach to total facial reconstruction incor-
porating flap prefabrication, 3-dimensional (3D) printing,
skin and soft-tissue expansion, and indocyanine green angi-
ography (IGA) using a monoblock autologous flap. The cor-
nerstone of this innovative approach lies in the careful
preparation of donor tissue to ensure optimal compatibility
with the recipient’s facial features through skin and soft-
tissue expansion and the use of a prefabricated cartilage
framework employing 3D printing technology.

Total and near total facial skin defects are very challeng-
ing to treat with conventional techniques, including free-
tissue transfer. The volume of skin required is too large to
provide complete coverage without tissue expansion, and
even regional tissue expansion is typically incapable of
complete coverage. What is more, regional tissue expansion
still leaves the transferred flap with incision lines that cross
facial subunits. The authors! used a clever staged approach:
regional skin is expanded in conjunction with a buried fas-
cia free flap to not only improve vascularity but also to
enable a pedicled flap to reach the face from the chest. In

jamaotolaryngology.com

addition, the inclusion of 2 additional vascular pedicles for
supercharging the flap along with IGA allows for real-time
flap monitoring, allowing for safe creation of openings for
the eyes, nose, and mouth during the transfer phase. With
these innovations, they achieved a level of tissue expansion
that is great enough to cover the entire face, eliminating
conspicuous scarring.

The transformative impact of this innovative approach
on patients’ lives is underscored by the study findings.!
With a mean follow-up of more than 5 years, all 24 patients
reported improved quality of life and self-reported health
status, and nearly all returned to work with improved social
and emotional stability. Patients experienced significant
improvements in both functional and aesthetic status.

An obvious limitation of this approach was acknowl-
edged by the authors!: the need in many devastating defor-
mities to address the bony and mimetic structures of the
face. In particular, it is the restoration of the sphincters
of the face (the mouth and eyes) that has led many to
embrace facial allotransplantation as the only way to restore
function and form in selected defects. First performed in
2005 and with approximately 50 total face allotransplants
performed to date, this technique has demonstrated the
ability to restore near-normal facial appearance, including
bony and mimetic structures. However, allotransplant
requires lifelong immunosuppression. In a recent analysis,
nearly all allotransplant recipients experienced at least 1
episode of acute rejection with approximately 1 in 8 experi-
encing chronic rejection.? In addition, long-term immuno-
suppression confers significantly increased risks of severe
infection and malignant diseases. Because the proposed
technique in this study! used autologous tissue, immuno-
suppression was not required, making postoperative treat-
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