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ABSTRACT

Background: Idiopathic peripheral facial paralysis often leads to chronic facial motor deficits in
30% of patients, significantly impacting their quality of life. Current treatment options for the
chronic phase are limited. Polydioxanone (PDO) thread embedding has shown promise in improv-
ing facial disability in these patients, but evidence is scarce.

Objective: This pilot study aimed to explore the feasibility, preliminary safety, and potential ef-
fects of PDO thread embedding on improving facial motor function and disability in patients with
chronic idiopathic peripheral facial paralysis.

Methods: In this prospective, single-arm, open-label clinical trial, 33 patients with chronic idio-
pathic peripheral facial paralysis (>3 months) and Facial Disability Index (FDI) scores indicating
significant impairment completed the study. Patients received weekly PDO thread embedding
sessions for 6 weeks, with 10 threads per session. The primary outcome was the change in total
FDI scores after 6 weeks. Secondary outcomes included changes in House-Brackmann grading (HB
Grade), the proportion of patients achieving clinical improvement, and adverse events. Results:
The intervention was associated with a significant improvement in the mean total FDI score, which
increased from 88.30 =+ 22.05 at baseline to 155.45 + 18.39 at endpoint (p < 0.001). Both physical
and social-well-being sub-scores improved significantly. Additionally, the proportion of patients
classified as House-Brackmann Grade Il (moderate) or better increased from 30.3% at baseline to
81.8% at endpoint (p < 0.001). Adverse events were mild and transient. Conclusion: This pilot
study suggests that PDO thread implantation is a feasible and generally safe intervention, demon-
strating promising preliminary evidence for improving facial motor function and overall quality of
life in patients with chronic peripheral facial paralysis. The results warrant confirmation through
larger-scale, randomized controlled trials.
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INTRODUCTION

Bell’s palsy, or idiopathic peripheral facial paralysis,
represents the most common acute mononeuropathy
and primary cause of facial nerve dysfunction. Clin-
ically, it manifests as unilateral loss of voluntary fa-
cial muscle control . Although most patients re-
cover, ~30% exhibit deficits beyond three months,
with mild, moderate, and severe sequelae rates of 12%,
13%, and 4%, respectively[1-3]. In 2022, 732 patients
presented at Ho Chi Minh City Traditional Medicine
Hospital; 110 remained with unresolved deficits at
three months. These chronic sequelae impair essen-
tial functions - eating, speaking, expression - and
compromise social confidence and quality of life !~

Management during the acute phase includes corti-
costeroids, antivirals, and physical therapy. However,
chronic sequelae have few proven therapies: mime

therapy is seldom used in Vietnam; botulinum toxin
risks ptosis and headache; and surgical approaches
carry anesthesia and infection risks and high cost !~>.
These limitations create a clear unmet need for acces-
sible, low-risk interventions that can restore function
and quality of life in the chronic phase.

Approved by Decision No. 5480/QD-BYT of the Viet-
namese Ministry of Health*, thread embedding, also
known as thread-embedding acupuncture (TEA), of-
fers a practical alternative to frequent acupuncture
sessions®.  This technique inserts polydioxanone
(PDO) threads into acupuncture points, providing
sustained mechanical and biochemical stimulation
over 90-210 days to promote collagen synthesis and
muscle tone with minimal inflammation>~'°. PDO
threads induce localized fibrosis and collagen pro-
duction, enhancing facial symmetry and motor func-
tion in chronic paralysis'!. PDO thread implanta-
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tion likely exerts benefit through immediate mechan-
ical support (lifting/repositioning), a localized fibrob-
lastic/collagenogenic response around the absorbable
PDO material, and prolonged low-grade mechanos-
timulation that may improve tissue tone, microvascu-
larity and facilitate motor re-education. These mech-
anisms are supported by preclinical and clinical stud-
ies documenting PDO material properties and time-

7811 as well

dependent tissue changes after insertion
as clinical reports of functional improvement after
thread embedding*'°.

While these mechanisms are supported by preclinical
and descriptive clinical data, definitive high-quality
evidence for its effectiveness in chronic facial palsy
is still lacking®. Clinical trials designed to mea-
sure functional endpoints and to standardize implan-
tation protocols are required to determine whether
these tissue-level changes translate into meaning-
ful improvements in facial motor function. To ad-
dress this evidence gap, we performed a pilot, single-
arm pre-post clinical study to examine the feasibility,
safety and preliminary effectiveness of weekly PDO
thread embedding in adults with chronic idiopathic
peripheral facial paralysis. Our primary outcome was
change in the Facial Disability Index (FDI) over six
weeks, with secondary outcomes including changes in
global facial grading and adverse events. The study
was designed to generate effect-size estimates and
safety data to inform future controlled trials.

MATERIALS-METHODS
Study Design

This study was a pre-post intervention clinical trial
conducted at the Outpatient Department of Ho Chi
Minh City Traditional Medicine Hospital, Vietnam,
from July 2023 to July 2024.

Study Population
Sample Size

This study was designed and conducted as a pilot,
single-arm, pre-post intervention study intended to
(i) assess feasibility and safety of PDO thread embed-
ding in chronic idiopathic peripheral facial paralysis
and (ii) produce preliminary estimates of effect size
and outcome variance to inform sample size calcula-
tions for a future definitive trial. A formal hypothesis-
testing sample size calculation was not performed.
We targeted an initial enrolment of 30 participants
on pragmatic and pilot-study conventions (to provide
stable preliminary estimates and to permit basic feasi-
bility assessment), resulting in recruitment of 39 par-
ticipants. Target enrollment of 39 was based on pilot

conventions of Hertzog 2008 12" and Julious 2005 '3,
and an expected 20-30% attrition rate from similar fa-
cial palsy studies (e.g., Park et al. 2020°).

Inclusion Criteria

Patients were included if they met the following crite-
ria: (1) aged 18 years or older; (2) diagnosed with pri-
mary peripheral facial paralysis for at least 3 months;
(3) FDI physical score <70 and FDI social score <80;
and (4) provided informed consent to participate in
the study.

Exclusion Criteria

Patients were excluded if they presented with any of
the following: (1) pregnancy, recent childbirth (<6
months), or breastfeeding; (2) history of allergy to
PDO threads or severe keloid scarring; (3) skin in-
fection at the implantation site, bleeding disorders,
or use of anticoagulant medications; (4) acute ill-
nesses, psychiatric disorders, or other systemic dis-
eases requiring immediate intervention at the time of
the study; (5) bilateral or recurrent peripheral facial
paralysis (more than two episodes).

Methods
Baseline Assessment

Prior to intervention, the following baseline charac-
teristics were recorded for each patient: (1) age; (2)
gender; (3) duration of illness; (4) history of dia-
betes or hypertension; (5) previous treatments (e.g.,
corticosteroids, acupuncture, massage, physical ther-
apy, thread embedding); (6) FDI total score, FDI
physical score, and FDI social score; and (7) House-
Brackmann grading (HB Grade).

Intervention

Patients underwent PDO thread embedding once
weekly for six consecutive weeks, treatments were
scheduled exactly 7 days apart (day 0, day 7, day 14,
day 21, day 28 and day 35). Each session utilized 10
PDO threads, with needle sizes (31G-30 mm, 29G-
40 mm, or 29G-50 mm) selected based on the mus-
cle thickness at the implantation site. The procedure
was performed by certified traditional medicine spe-
cialists trained in thread embedding. The technique
involved thread insertion through specific acupunc-
ture points, the selected points were: Taiyang (EX-
HNS5) - Tongziliao (GB1), Yangbai (GB14) - Yuyao
(EX-HN4), Cuanzhu (BL2) - Jingming (BL1), Day-
ing (ST5) - Jiache (ST6), Dicang (ST4) - XiaGuan
(ST7), Dicang (ST4) - Yingxiang (LI20), Yingxiang
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(LI20) - Jingming (BL1), Yingxiang (LI20) - Shang-
guan (GB3), Yingxiang (LI20) - Xia Guan (ST7),
Yingxiang (LI20) - Quanliao (SI18). The additional
facial acupoints included in our implantation proto-
col were selected to ensure comprehensive targeting
of the principal motor zones of facial expression (pe-
riorbital, midface/zygomatic and perioral/nasolabial
regions) and to align with current national proce-
dural guidance and contemporary thread-embedding
practice. 'This approach is supported by the Viet-
namese Ministry of Health procedural guidance[4]
and by prior TEA/thread-embedding reports indicat-
ing that denser, muscle-centric placements over the
superficial musculoaponeurotic system increase lo-
cal mechanical support and promote sustained col-

3,10,11

lagenogenic responses in targeted functional

units.

Assessment

The FDI is a 10-item questionnaire that evaluates
physical and social disabilities resulting from facial
paralysis. The questionnaire was translated into
Vietnamese following a standard forward-backward
translation procedure. Facial paralysis severity was
assessed using the HB Grade system (HB Grade I-
VI), which evaluates facial appearance at rest and vol-
untary movement (Grade I = normal; Grade VI =
total paralysis; mean assessment time 1.06 £ 0.24
min) >!%15 and functional impact by the FDI (phys-
ical o¢ = 0.88; social o = 0.83; validated against the
Short Form-36 Health Survey (SF-36)). Assessments
were performed using standardized clinical maneu-
vers (forehead wrinkling, gentle eye closure, broad
smile, lip puckering) to evaluate resting symmetry
and voluntary movement. The HB system and its clin-
ical definitions are described in the original publi-
cation and validated comparisons !>, At the same
time, the study monitored adverse events (e.g., faint-
ing, bleeding, swelling, infection, bruising) through-
out the study period. Facial paralysis severity was as-
sessed using the HB grading system (grades I-VI); in
our sample the observed HB grades ranged from I to
V.

Outcome Measures
Primary Outcome

The primary outcome was the change in FDI scores at
baseline, 3 weeks, and 6 weeks of treatment.

Secondary Outcomes

Secondary outcomes included:

1. Change in HB Grade after 6 weeks of treatment
(ranging from Grade I [normal] to Grade VI [total
paralysis]).

2. Proportion of patients achieving effective improve-
ment in facial motor function, defined as HB Grade <
IT and a reduction of at least one grade from baseline
after 6 weeks. Patients who achieved complete recov-
ery (HB Grade=I) before 6 weeks were discontinued
from intervention and classified as having achieved
effective improvement.

3. Incidence of adverse events, including fainting,
bleeding, swelling, infection, and bruising following
thread embedding.

Statistical Analysis

Descriptive statistics (means & Standard Deviation
[SD], counts and percentages) were computed us-
ing Stata 14.0. HB grade was analyzed as an ordi-
nal outcome. To evaluate change in HB grade over
time we fitted a mixed-effects ordinal logistic regres-
sion (proportional-odds) model with a cumulative
logit link. Time (week 0, week 3, week 6) was en-
tered as a categorical predictor and a random inter-
cept for patient ID was included to account for within-
subject correlation. The proportional-odds assump-
tion was tested using the Brant test; if violated, an
alternative model (e.g., generalized estimating equa-
tions) would be used. Results are reported as odds
ratios (ORs) and 95% confidence intervals (Cls); an
OR < 1 indicates reduced odds of being in a more
severe HB category (i.e., clinical improvement) com-
For FDI
scores (continuous), changes were analyzed using a

pared with the reference time (week 0).

linear mixed-effects model with time as a categori-
cal fixed effect and a random intercept for patient
ID. Efficacy analyses were performed based on a Per-
Protocol set, defined as participants who completed
the full 6-week intervention and underwent all sched-
uled assessments (n=33). Participants who withdrew
prior to the first follow-up assessment (week 3) or
failed to complete the intervention protocol were ex-
cluded from the primary eflicacy analysis due to the
absence of post-baseline data. For the included par-
ticipants, the Linear Mixed-Effects Model (LMM) was
employed to evaluate changes over time, as LMM is
robust in handling longitudinal data. Effect sizes (Co-
hen’s d for FDI changes) and variance estimates were
calculated to inform future trial sample sizes. Model
fitting was performed in R (version 4.4.3) using the
clmm() function from the ordinal package for HB and
Imer() from Ime4 for FDL. R code used to reproduce
the analysis is provided in the Supplementary File. If
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the proportional-odds model showed signs of insta-
bility (e.g., due to data separation), sensitivity analy-
ses were conducted using non-parametric Wilcoxon
signed-rank tests for paired ordinal changes between
time points.

Ethical Considerations

The study was approved by the Ethics Committee
of Ho Chi Minh City Traditional Medicine Hospi-
tal (Decision No. 01/YHCT-HDDD, dated June 28,
2023). All participants provided written informed
consent prior to enrollment.

RESULTS

Of the 39 participants enrolled, 33 completed the
study; six withdrew due to geographical constraints.

Baseline Characteristics

A total of 39 participants were enrolled and received
the first treatment. However, 6 participants were lost
to follow-up for unknown reasons prior to the week 3
assessment. Consequently, 33 participants completed
the full 6-week protocol and were included in the final
analysis. The flow of participants is detailed in Fig-
ure 1 (CONSORT Diagram).

Participants had a mean age of 47.70 &+ 15.09 years,
with 75.80% female. The mean illness duration was
32.88 + 41.48 weeks. Electroacupuncture was the
most common prior intervention, utilized by 27 par-
ticipants (81.80%). Within this group, the indication
for moxibustion was consistently performed concur-
rently with electroacupuncture, and 22 participants
(66.70%) underwent moxibustion. Other interven-
tions included: massage and acupressure (69.70%),
and physical therapy (54.50%). No prior thread em-
bedding was reported. See Table 1 and Table 2 for de-
tails.

Effectiveness of the Intervention

PDO thread implantation suggested preliminary im-
provements in facial motor function. The mean total
FDI score rose from 88.30 £ 22.05 (95% CI: 81.0-95.6)
at baseline to 155.45 + 18.39 (95% CI: 149.4-161.5)
at week 6 (p < 0.001 from linear mixed model), with
a mean change of 67.15 (95% CI: 58.2-76.1) and Co-
hen’s d = 3.05 indicating a large effect size. Significant
gains were observed in physical and social subscores
(p<0.001). Detailed numerical data for FDI subscales
and total scores are provided in Supplementary Table
§2. The trajectory of improvement over the 6-week
period is illustrated in Figure 2.

The distribution of HB grades changed markedly over
time, as shown in Figure 3 and Figure 4. In a mixed-
effects ordinal logistic regression with a random inter-
cept for patient, the odds of being in a more severe HB
category were substantially lower at week 3 and week 6
compared with baseline. Specifically, compared with
week 0, the OR for week 3 was 7.06 x 107> (95% CL:
7.05 x 107 - 7.07 x 107%, p < 0.001 via Wald test) and
for week 6 was 1.68 x 10” (95% CI: 1.67 x 10" - 1.68 x
107, p < 0.001). These extremely small ORs and nar-
row ClIs reflect near-complete separation in the data
(e.g., no severe grades at later timepoints), indicating
model instability despite no violation of proportional-
odds (Brant test p = 0.12); interpret with caution due
to the small sample size. Sensitivity analyses using
Wilcoxon signed-rank tests confirmed significant im-
provements (week 3 vs. baseline: p < 0.001; week 6 vs.
baseline: p < 0.001). The raw distribution of House-
Brackmann grades for the 33 completers is detailed
in Supplementary Table S1. In the mixed-effects or-
dinal logistic regression, the odds of being in a more
severe HB category were significantly lower at week 3
and week 6 compared with baseline (Table 3 ). The
model yielded extremely small odds ratios with nar-
row confidence intervals, reflecting the complete sep-
aration of data points (e.g., no severe grades remained
at week 6). Given this model behavior, we confirmed
the statistical significance of improvement using the
Wilcoxon signed-rank test as a non-parametric sensi-
tivity analysis, which consistently showed significant
gains (p < 0.001 for both timepoints). Effective im-
provement (HB Grade < II with at least a one-grade
reduction) occurred in 60.60% of participants (95%
CI: 42.1-77.1%), as reported in Table 4.

Adverse Events

Mild, self-limiting adverse events included cumu-
lative per-patient incidence of bleeding (66.70%),
swelling (45.50%), and bruising (24.20%), as shown
in Table 5.

DISCUSSION

General Characteristics of the Study Sam-
ple

The mean age of study participants was 47.7 £ 15.1
years, which is comparable to the mean ages reported
in similar thread-embedding or TEA trials (e.g., Park
et al. reported group means of 50.07 + 13.6 and
49.39 + 9.99 years for TEA and sham groups, respec-
tively[3]). Our sample therefore reflects an adult pop-
ulation in the middle-age range rather than a predom-
inantly young cohort; this pattern is likely attributable
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ENROLLMENT
Assessed for eligibility (n=39)
Excluded (n=0)

v

Randomized / Enrolled (n=39) |

ALLOCATION / INTERVENTION
Allocated to PDO thread embedding intervention (n=39)
Received allocated intervention (n=39)

Lost to follow-up before Week 3 assessment (n=6)
Reason: Lost to contact / Unknown reasons |y FOLLOW-UP (Week 0 to Week 3)
Discontinued intervention (n=6)

Y
| Followed up at Week 3 and Week 6 (n=33) ]
Excluded from analysis (n=6) ¢
Reason: No post-baseline data ANATSE (Wiasi 3 & Wik 0y
Y
| Analyzed (n=33) |

Figure 1: CONSORT Flow Diagram. Source: Authors

Table 1: Baseline Characteristics of Age, Gender, and Duration of lliness

Characteristic Mean + SD or N (%)
Age (years) 47.70 & 15.09
Gender Male 8 (24.20%)

Female 25 (75.80%)
Duration of illness (weeks) 32.88 4 41.48

Table 2: History of Previous Interventions

Intervention N (%) Start Day (Mean &  Duration (Mean 4+  Dose/Frequency
SD) SD)

Corticosteroid 14 (42.40%) 1.93 £ 0.73 days 7.21 £ 0.80 days 22.85 & 8.22 mg/day

Electroacupuncture 27 (81.80%) 3.78 & 2.06 days 12.96 + 4.63 weeks 581 £ 1.00 ses-
sions/week

Moxibustion 22 (66.70%) 3.78 £ 2.06 days 12.96 + 4.63 weeks 581 =+ 1.00 ses-
sions/week

Massage and acu- 23 (69.70%) 3.78 £ 2.09 days 12.91 =+ 4.26 weeks 561 + 1.40 ses-

pressure sions/week

Physical therapy 18 (54.50%) 13.22 4 20.91 days 6.61 £ 3.70 weeks 489 £ 1.08 ses-
sions/week

Thread embedding 0 (0.00%) - = R
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200
p<0.001
180 F========m
160
p<0.001
140 T
120 p<0.001
p<0.001 W Week 0
100 p <0.,001 —
| F
30 T p<0,001 Week 3
B Week 6
60 I
40
20
0
Points Physical FDI Social FDI Total FDI

Figure 2: MeanFDlI scores at baseline, week 3, and week 6 following PDO thread implantation. Caption: Mean FDI
scores atbaseline, week 3, and week 6 following PDO thread implantation, with 95% Clerror bars. Changes tested
via linear mixed-effects model (p < 0.001).

Source:Authors

Table 3: Odds Ratios for improvement in House-Brackmann grade derived from mixed-effects ordinal logistic

regression
Comparison Odds ratio (OR) 95% CI
Week 3 vs Week 0 7.06 x 107 7.05 x 10°° - 7.07 x 107
Week 6 vs Week 0 1.68 x 10 1.67 x 10" - 1.68 x 10~

*Statisticaltest: mixed-effects ordinal logistic regression (cumulative logit,proportional-odds) with random intercept for patient. ORs (95%
CI) compare week3 and week 6 with week 0. HB grade treated as ordered categories (HB grades I-VI;observed range I-V) Interpretation:
Compared with week 0, the odds of belongingto a more severe HB category were substantially lower at week 3 and week 6, indicating marked
clinical improvement over time. (OR < 1 denotes decreased odds of worse HB grades.)

Table 4: Proportion Achieving Treatment Effectiveness

Outcome %
Achieved 20 60.60%
Did not achieve 13 39.40%

Table 5: Adverse Events of the Intervention

Adverse Event N %

Bleeding 22 66.70%
Swelling 15 45.50%
Bruising 8 24.20%
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MNumber of patients

Week 0

Week 3

Week 6

Figure 3: Stackedbar showing distribution of HB grades at week 0, week 3 and week 6. HB = House-Brackmann
grade. Ordinal logistic regression with randomintercepts was used to test change over time (see Methods).
Caption: Stacked bar chart illustratingthe distribution of HB grades across study timepoints (Baseline, Week 3,
andWeek 6). The height of each color segment represents the count of patients withthat specific HB grade. Note:
Analysis at Week 6 includes n=33 participants, as6 patients were lost to follow-up.

Source: R (version 4.4.3)

to the study’s inclusion of chronic cases (>3 months),
referral pathways to a traditional medicine outpa-
tient service, and the tendency for older patients to
seek sustained conservative management for persis-
tent functional or aesthetic concerns. These recruit-
ment and healthcare-seeking factors plausibly explain
any departure from the younger age distribution re-
ported in some acute-phase cohorts.

The majority of participants in our study were female
(75.80%). This may be attributed to female patients
being more likely to seek traditional medicine or hav-
ing a greater concern for facial aesthetics, thus exhibit-
ing a stronger desire for complete recovery. However,
a survey by Fujiwara et al.'® involving 679 patients
with primary peripheral facial paralysis found that
gender does not influence recovery prognosis. There-
fore, the predominance of female participants is not
a result of our selection criteria, which included only

patients with significant facial disability after three
months.

The mean duration of illness in our sample was 32.88
weeks, ranging from 13 to 156 weeks. Previous re-
ports indicate that approximately 85% of patients with
primary peripheral facial paralysis show partial re-
covery within the first three weeks, with the remain-
ing 15% recovering after three to five months. About
70% achieve complete recovery, while among those
with incomplete recovery, 12% have very mild paral-
ysis, 13% mild paralysis, and 4% severe paralysis'”.
Our study included patients with primary periph-
eral facial paralysis persisting beyond three months
and with significant facial disability (physical FDI
<70 and social FDI <80), indicating a poor prognosis
for spontaneous recovery. Furthermore, Holland et
al. '8 suggest that patients who do not recover within
three weeks may have severe facial nerve degenera-
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100

80

60

40

20

Percentage of Patients (%)

3 6

Time (Weeks)

Figure 4: Percentage of Patients with HB Grade Il overtime. HB = House-Brackmann grade. Ordinal logisticregres-
sion with random intercepts was used to test change over time (seeMethods).

Caption: Line graph showing thecumulative percentage of patients achieving clinically significant recovery (HB-
grade |l) overtime. Data points represent the proportion of analyzed patients achieving HBgrade | or Il at Baseline

(0%), Week 3 (~61.5%), and Week 6 (100% ofcompleters).

Source: Authors.

tion. Xiao et al.!” found that the rate of incomplete
recovery increases by 7.99 times when acupuncture
is initiated during the chronic phase compared to the
acute phase (95% CI: 4.57-13.99). This explains why
most patients in our study, despite prior acupuncture,
still exhibited significant facial disability. Thus, the
patients in our sample had severe impairment and a
lower likelihood of spontaneous recovery, suggesting
that the observed improvements in facial disability are
likely associated with the thread embedding interven-
tion.

Corticosteroid therapy in the acute phase of Bell’s
palsy is recommended by major guidelines and sys-
tematic reviews and has been shown to reduce the
risk of incomplete recovery>*’. In our study, 14 par-
ticipants (42.4%) reported prior corticosteroid treat-
ment yet continued to exhibit persistent functional
deficits at >3 months, indicating that a subset of
patients progress to chronic sequelae despite receiv-
ing acute-phase therapy. This observation supports
the rationale for investigating alternative rehabilita-
tive approaches, such as PDO thread embedding, in
patients with chronic facial paralysis. Detailed anal-
ysis of corticosteroid regimens, dosing, and timing is
beyond the scope of this pilot study and would be bet-
ter addressed in larger, prospectively designed inves-
tigations.

Most patients had previously undergone elec-
troacupuncture (81.80%), and some also receiving

moxibustion (66.70%). Electroacupuncture is widely
used clinically for primary peripheral facial paralysis
and has become increasingly popular in recent

years 21,22

. Therefore, the fact that most patients in
our study had already received electroacupuncture re-
flects current clinical practice and indicates that these
patients responded poorly to electroacupuncture,
necessitating alternative interventions to address

their facial disability.

Effectiveness of the Intervention

The study results demonstrated statistically signifi-
cant improvements in the mean physical FDI scores at
weeks 3 and 6 compared to baseline (p < 0.001 from
linear mixed model), with large effect sizes (Cohen’s
d > 3.0). This pattern was consistent across the mean
social FDI and total FDI scores. These findings cor-
roborate reports by Lin et al.?>. Notably, our study
observed a substantial effect size (Cohen’s d = 3.05),
numerically higher than that implied in the study by
Park et al. (d ~ 1.5)°. However, this comparison
should be interpreted with caution, as open-label de-
signs may overestimate treatment effects compared to
blinded, controlled trials due to non-specific effects.
Lou et al.>> emphasized that the choice of acupunc-
ture points is the most critical determinant of elec-
troacupuncture efficacy in treating primary periph-
eral facial paralysis, suggesting that our enhanced FDI
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outcomes may partly stem from the specific acupunc-
ture points selected for thread embedding. The im-
plantation points used in this trial (listed in Meth-
ods and Table 6) were selected to provide focal me-
chanical support to weakened facial soft tissues, to
induce sustained fibroblastic/collagenogenic remod-
eling that restores soft-tissue bulk and symmetry, and
to deliver prolonged low-grade local stimulation that
may facilitate peripheral re-innervation and motor re-
education. These mechanistic effects are the rationale
for concentrating PDO-thread placement across the
functional facial zones relevant to eye closure, midface
Park et
al. (2020) performed a rigorous randomized, patient-

elevation and oral commissure movement.

assessor-blinded trial using ten predefined TEA tra-
jectories together with concurrent acupuncture in
both groups[3]. While there is overlap in many core
points (for example ST4, ST5, ST6, ST7, SI18, L120
and BL1 appear in both studies), our regimen differs
in two operationally important ways: (1) point den-
sity and repeat targeting of perioral/zygomatic motor
zones - we systematically included additional perio-
ral/zygomatic per-session placements (e.g., repeated
ST4/ST6/ST7 region threads across the superficial
musculoaponeurotic system layer) to concentrate me-
chanical and biochemical stimulus over the oral com-
missure and zygomatic muscles; and (2) broader pe-
riorbital coverage - we included supplementary lat-
eral and medial periorbital points (e.g., GBI, BL2,
EX-HN4/5, GB14) in each treatment to address eye
closure and brow asymmetry more directly. These
operational differences may partially contribute to
the relatively larger gains in oral-motor components
of composite scoring (FDI physical and HB Grade
oral aspects) observed in our cohort: re-establishing
symmetry and tone of the zygomaticus/levator labii
complexes produces disproportionate improvement
in oral commissure elevation and overall visible fa-
cial symmetry, which are heavily weighted in the out-
come measures used. Because Park et al. and our
trial both combined TEA with concurrent acupunc-
ture and used similar outcome instruments, a head-
to-head point-by-point comparison is an appropriate
explanatory strategy - but causal attribution to any
single point is limited by the multifocal nature of TEA
and by differences in point density, thread trajecto-
ries and implantation technique. For transparency we
provide a supplementary mapping of each acupoint
to its putative anatomical target and functional role
(Table 6), and we recommend that future trials ei-
ther harmonize point-maps or prospectively random-
ize point-sets to test this mechanistic hypothesis.

A once-weekly regimen was chosen for this pilot be-
cause it is commonly used in clinical TEA trials and
allows reproducible, repeated mechanical stimulation
across an early treatment window (see Park et al. for
a comparable trial design). From a biological per-
spective, PDO threads produce an immediate me-
chanical lift and trigger time-dependent fibroblastic
and collagenogenic responses that evolve over days to
weeks; delivering sessions at 7-day intervals provides
repeated local stimuli that may accumulate structural
and neuro-functional changes within the short-term

follow-up used here®!!,

Finally, weekly schedul-
ing improves participant adherence and aligns with
the week-3 and week-6 outcome assessments used in
this prospective pilot. Although cosmetic PDO prac-
tice sometimes spaces procedures at longer intervals
for maintenance (commonly 2-3 weeks), the weekly
TEA cadence is defensible for a short-term mechanis-
tic/clinical pilot; definitive trials should evaluate al-
ternative spacing (e.g., 14-21 days) to compare early
functional gains versus longer-term remodeling>.
On the other hand, at baseline, most patients
were classified as HB Grade IV (60.60%). Post-
intervention, this shifted to Grade III (57.60%) at
week 3 and Grade II (42.40%) at week 6, with sta-
tistically significant differences (p < 0.001 from ordi-
nal model and Wilcoxon sensitivity). However, the
extreme OR estimates suggest data separation, limit-
ing the reliability of the proportional-odds model; fu-
ture studies should use larger samples to avoid this
issue. Effective improvement in facial motor func-
tion, defined as HB Grade < II with at least a one-
grade reduction after 6 weeks, was observed in 60.60%
of patients. In comparison, Zhu et al.?* reported an
85.7% effectiveness rate (>26% HB Grade improve-
ment). Redefining effectiveness as HB Grade < III, all
patients in our study met this threshold after 6 weeks.
A meta-analysis by Lin et al. * of 10 randomized con-
trolled trials (n = 845) further supports thread embed-
ding’s efficacy, showing a 1.13-fold increase in treat-
ment success compared to acupuncture alone (95%
CI: 1.02-1.26, p = 0.03) and a 1.18-fold increase versus
electroacupuncture (95% CI: 1.11-1.25, p < 0.001).
Given the sample size of this pilot cohort, we did not
perform formal subgroup or interaction analyses to
test whether age modifies treatment response. Prior
literature indicates age can influence spontaneous re-
covery after acute Bell’s palsy; whether age also modi-
fies response to later-stage interventions such as PDO
thread embedding remains an open question and
should be addressed in larger, prospectively powered
studies.
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Table 6: Point-by-point mapping comparison with the study of Park et al (2020)

Acupoint (standard
name)

ST4 (Dicang)

ST6 (Jiache)

ST5 (Daying)

ST7 (Xiaguan)

SI18 (Quanliao)

L120 (Yingxiang)

BLI (Jingming)

BL2 (Cuanzhu)

GB1 (Tongzil-
iao), GB14 (Yang-
bai), EX-HN4/5
(Yuyao/Taiyang)

Clinical/anatomical Functional role for fa-

rationale

Corner of mouth
- orbicularis oris,
levator ~ anguli

oris, risorius

Over masseter re-
gion - zygomati-
cus/levator com-
plex adjacent

cheek /
masseter border

Lower

Pre-auricular

/ mas-
seter/zygomatic
region

Infra-orbital / zy-
gomatic region

Nasolabial region
/ alar base

Medial periorbital
/ orbicularis oculi

Medial eyebrow /
corrugator region

Lateral periorbital
and forehead

cial palsy recovery

Elevation of oral com-
missure, lip mobility,
smile symmetry

Buccal cheek tone,
oral commissure sup-
port (affects  smile
dynamics)

Midface bulk/support,
cheek tone

Zygomaticus/buccinator
complex - smile and
lateral facial tone

Elevation of oral com-
missure, infra-orbital

soft-tissue support

Nasolabial tone, nasal-
lip symmetry, upper lip

position

Eye closure, corneal
protection, resting
symmetry

Brow and medial eye
lid symmetry, orbicu-
laris oculi modulation

Lateral eye closure,
brow elevation,
frontalis  modulation

for asymmetry

Used in Park et al.
(2020)?

Yes

Yes

Yes

Yes

Yes

Yes (used as target in
several trajectories)

Yes

(Park used BL1/BL2
in acupuncture; TEA
list emphasizes BL1;
paper describes peri-
orbital coverage)

Not emphasized in
Park TEA trajecto-

ries (Park focused
TEA trajectories
toward LI120/BL1
and midface);

these points were
part of concurrent
acupuncture in Park
but

TEA trajectories.

not primary

Used in our study?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes (our study in-

cluded these for
expanded periorbital
coverage).
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These results align with prior studies, affirming thread
embedding’s effectiveness in ameliorating facial dis-
ability in peripheral facial paralysis. Despite the ab-
sence of a control group, our inclusion criteria - pa-
tients with primary peripheral facial paralysis exceed-
ing 3 months and significant disability despite prior
electroacupuncture - provide promising preliminary
evidence of thread embedding’s efficacy in this cohort
at Ho Chi Minh City Traditional Medicine Hospital.

Potential mechanisms of action of PDO
thread embedding

The observed clinical improvements after PDO thread
implantation can be plausibly explained by three
complementary biological and biomechanical mech-
anisms: (1) sustained mechanical support (immedi-
ate lifting and repositioning) of lax or atrophic soft
tissues, which produces an immediate improvement
in symmetry; (2) a persistent local tissue response
characterized by fibroblast activation and subsequent
collagen and extracellular-matrix deposition around
the thread, producing longer-term volume restoration
and tissue tightening; and (3) low-grade, chronic lo-
cal stimulation and mechanotransduction, which may
enhance microvascularity, modulate local inflamma-
tion, and provide a permissive environment for mo-
tor re-learning and peripheral nerve terminal sprout-
ing. Together these mechanisms explain how PDO
threads may convert a transient mechanical effect into
more durable changes in facial contour, tone and dy-
namic function - especially when threads are placed
over key motor units targeted by our point selec-
tion. These mechanisms are supported by histologic
and in-vitro evidence showing fibroblastic prolifera-
tion and collagen upregulation around PDO material,
by clinical histopathologic descriptions of perithread
fibrosis and neocollagenesis, and by broader cell-
biological data demonstrating that sustained mechan-
ical cues regulate fibroblast phenotype and matrix
production >°~28, While the current study cannot iso-
late the relative contribution of each mechanism (me-
chanical vs. histological vs. neuro-modulatory), the
convergence of these processes - delivered to anatomi-
cally and functionally relevant facial zones - provides a
biologically credible explanation for the durable func-
tional gains we observed.

Adverse Events

Adverse events included bleeding (66.70%), swelling
(45.50%), and bruising (24.20%), with no instances of
fainting. Park et al.[3] noted only occasional bruising,

with no significant changes in biochemical or vital pa-
rameters, while Zhu et al.”* reported no adverse ef-
fects in their thread embedding group. Other studies
omitted safety data. The elevated adverse event rate in
our study may reflect the use of larger needles (31G-30
mm, 29G-40 mm, 29G-50 mm) compared to standard
acupuncture needles, compounded by the dense facial
vascular network, increasing bleeding and bruising
risks. Nonetheless, all events resolved spontaneously
without intervention or patient discomfort, support-
ing the conclusion that thread embedding is a safe
treatment option for peripheral facial paralysis.

Limitations and future directions

We analyzed HB grade as an ordinal outcome and
used a mixed-effects proportional-odds model to pre-
serve ordering information and to account for re-
peated measures. This approach is preferred to di-
chotomization with Fisher’s exact test because it re-
tains the full information in the six-level scale and in-
creases statistical efficiency. The proportional-odds
assumption was assessed and found not to be violated
(see Methods). Additionally, the ordinal model ex-
hibited instability due to near-perfect separation in
HB grade improvements (e.g., zero patients remain-
ing in severe grades at endpoint), which results in ex-
tremely small odds ratios that should be interpreted as
indicative of a trend rather than a precise magnitude
estimate.

Our study was an open-label clinical trial, a design in-
herently prone to a high risk of bias due to the absence
of blinding. Crucially, the study utilized a single-arm,
pre-post design without a concurrent control group.
This limits our ability to definitively dissociate the spe-
cific therapeutic effects of PDO thread embedding
from potential confounders, such as the placebo ef-
fect, regression to the mean, or the natural course of
the disease, although the inclusion of chronic cases
minimizes the likelihood of spontaneous recovery.
The lack of blinding may have influenced both partic-
ipant and investigator expectations, potentially over-
estimating the intervention’s effects and compromis-
ing the reliability of the findings. Furthermore, the
small sample size (n=33) limited the statistical power
of the study, reducing its ability to detect significant
differences and generalize results to a broader popu-
lation. We were underpowered to detect interaction
effects by age. This limitation is compounded by the
gender imbalance in our sample, with 75.80% being
female, which may reflect selection bias and further
restrict the applicability of the findings. Additionally,
the study was conducted at a single center, which may
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have constrained the diversity of the sample and the
relevance of the results across different clinical set-
tings.

To address these limitations, future studies should
adopt a blinded, controlled design, ideally a random-
ized controlled trial, to minimize bias and enhance the
validity of the results. Incorporating a control group
would allow for a more robust comparison and help
isolate the true effects of the intervention. Moreover,
increasing the sample size and conducting multicen-
ter trials would improve statistical power and gen-
eralizability, ensuring a more representative and di-
verse participant pool. Additionally, long-term stud-
ies, such as those with a 6-month follow-up period,
are recommended to assess the sustained efficacy of
the intervention, providing critical insights into its
role in managing primary peripheral facial palsy se-
quelae.

Definitive attribution of clinical benefit to any sin-
gle mechanism (mechanical lift, collagenogenesis,
or neuromodulation) is not possible in this ob-
servational pilot study; future mechanistic studies
that combine histology, high-resolution imaging and
functional electrophysiology will be required to parse
the relative contributions of these processes.

CONCLUSIONS

The findings of this pilot study suggest that PDO
thread implantation is a feasible intervention with a
manageable safety profile, showing potential for im-
proving facial deficits in individuals with chronic pri-
mary facial paralysis. Large-scale randomized con-
trolled trials are warranted to confirm these results.

ABBREVIATION

CI: Confidence Interval

FDI: Facial Disability Index

HB: House-Brackmann

OR: Odds Ratio

PDO: Polydioxanone

SD: Standard Deviation

SF-36: Short Form-36 Health Survey
TEA: Thread-Embedding Acupuncture
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TOM TAT

Pat van dé: Liet mat ngoai bién vo can thuong dé lai khiém khuyét van dong co mat man tinh &
30% s& bénh nhan, gay anh hudng dang ké dén chat lugng cudc séng. Cac phuong phap diéu tri
cho giai doan man tinh hién con nhiéu han ché; trong khi do, phuong phap cdy chi Polydioxanone
(PDO) da cho thay tiém ndng trong viéc cai thién tinh trang khuyét tat ving mat & nhém bénh
nhan nay, du cac bang chiing Iam sang van con kha ft.

Muc tiéu: Nghién ctu thi diém nay nham khao sét tinh kha thi, d6 an toan budc dau va hiéu qua
tiém nang clia phuong phap cay chi PDO trong viéc cai thién chiic nang van déng ctng nhu tinh
trang khuyét tat co mat & bénh nhan liét mat ngoai bién vo can man tinh.

Phuong phap: Trong thir nghiém lam sang tién ctu, mot nhanh, nhan ma nay, 33 bénh nhan liét
mat ngoai bién vé can man tinh (tUr 3 thang trd 1én) co diém Chi s6 khuyét tat viing mat (FDI) &
muc suy giam dang ké da hoan thanh nghién ctu. Bénh nhan dugc can thiép cdy chi PDO dinh ky
hang tuan trong vong 6 tuan, vai 10 sai chi méi phién. Két cuc chinh clia nghién cdu la su thay doi
téng diém FDI sau 6 tuan. Cac két cuc phu bao gom su thay déi theo phan dé House-Brackmann,
ty 1& bénh nhan dat cai thién lam sang va cac bién c6 bt Igi. Két qua: Can thiép cdy chi mang lai
su cai thién co y nghia théng ké vé téng diém FDI trung binh, tdng tir 88,30 = 22,05 & thai diém
ban dau lén 155,45 # 18,39 & thai diém két thuc (p<0.001). Ca hai diém thanh phan vé chic nang
thé chét va chiic nang xa hoi déu dugc cai thién dang ké. Hon nira, ty & bénh nhan dat phan do
House-Brackmann t&r B Il (muc dé trung binh) tré 1én da tang ti 30,3% & thai diém ban dau lén
81,8% & thai diém két thuc (p<0.001). Cac bién cd bat lgi dugc ghi nhan déu & muc do nhe va chi
thodng qua. Két ludn: Nghién ctu thi diém nay cho thay cdy chi PDO la mot can thiép kha thi, an
toan, cung cap bang chiing budc dau day hita hen vé hiéu qua cai thién chic nang van déng co
mat va chat lugng cudc séng toan dién & bénh nhan liét mat ngoai bién man tinh. Nhing két qua
nay can dugc khdng dinh thém théng qua cac tha nghiém 1am sang ngau nhién c6 déi ching vdéi
c&mau lén hon.

Tuwkhoa: Liét mat, cdy chi PDO, Facial Disability Index, FDI, phan dé House-Brackmann

Trich dan bai bao nay: Tiéu Hoa L K, Tan Khoa D, Quang Nguyén D, Lé Quyén N T, Va Sénh L. Ung dung
cdy chi Polydioxanone trong phuc héi di chiing liét mat ngoai bién vé can: Nghién ciu thi diém. VNU-
HCM J. Health Sci. 2026; 7(1):875-888.
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