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ABSTRACT

Introduction: Asian patients often seek to
address lower facial aging through clinical
interventions that increase anterior projection
and jawline contouring. The DefinisseTM (also
known as Happy LiftTM) thread lift treatment
uses barbed absorbable threads to suspend tis-
sues and induce biostimulation. We evaluated
the efficacy and safety of absorbable barbed
threads for lower facial reshaping in Thai
patients.
Methods: This prospective, evaluator-blinded
study enrolled 27 Thai patients diagnosed with
mild to moderate facial laxity. Patients under-
went thread implantation along the mandibular
angle with one of two double needle thread
lengths (12 and 23 cm) to create a ‘‘J stitch’’.
Primary outcome was the clinical improvement
in facial laxity as graded by two blinded der-
matologists at baseline, immediately after
treatment, and at 1 week and 1, 2, 3, 6, and 12
months follow-up. Objective measurements
included volume in the jawline, nasolabial
folds, and submental area. Patients’ self-

assessment scores and adverse reactions were
recorded.
Results: Of the 27 patients recruited to the
study, 25 (92.6%) attended all follow-up visits.
Clinical improvement of facial laxity was
observed immediately after thread implanta-
tion. There was significant volume improve-
ment in the jawline, nasolabial folds and
submental area at almost all follow-up visits
(p\ 0.007), with most patients (51.9%) report-
ing excellent lifting effect as early as the 1 week
follow-up visit. All adverse reactions were mild
and resolved spontaneously without any medi-
cal intervention.
Conclusion: Implantation of absorbable barbed
threads is a safe and effective treatment for
facial rejuvenation in Thai patients. Long
threads (23 cm) showed a slight superiority to
short threads (12 cm) in terms of face-lifting
efficacy, which suggests the benefit of addi-
tional barbs in tissue suspension and biostimu-
lation. The disadvantage of absorbable threads
is that their visible lifting effects are not as long-
lasting as those of non-absorbable ones, since
they are reabsorbed from 6 months onwards.
Trial registration: ClinicalTrials.gov identifier:
TCTR20210415001. This clinical trial was ret-
rospectively registered 12 April 2021.
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Key Summary Points

Why carry out this study?

Asian patients often seek to address lower
facial aging through clinical interventions
that increase anterior projection and
jawline contouring.

Implantation of absorbable barbed threads
is a safe and effective treatment for facial
rejuvenation.

What was learned from this study?

Long threads (23 cm) showed a slightly
better efficacy than short threads (12 cm)
in terms of face lifting.

Additional barbed threads may benefit
tissue suspension and biostimulation.

Lifting effects of absorbable threads are
less long-lasting than those of non-
absorbable threads.

INTRODUCTION

Facial aging is a three-dimensional change that
involves all facial tissues: bone, ligaments,
muscles, and fatty tissue [1, 2]. Bony resorption
in the maxilla and zygoma causes loss of max-
illary angle and projection [3–5]. Bone is also
resorbed in the mandible, which then recedes
anteriorly, reducing tissue tone of the lower
facial tissue but increasing laxity of the retain-
ing ligament [6]. Aging and the force of gravity
cause a degree of laxity in the ligamentous
support, resulting in soft tissue descent. How-
ever, it is important to establish whether the
aesthetic appearance of soft tissue descent is due
to a true ligament laxity or to a perceived laxity
of overhanging but deflated tissue originating
above these ligaments [7]. More controversial is
the age-related modification of facial muscles.
Using magnetic resonance imaging (MRI), Le
Louarne [8] showed that the youthful face has a
curvilinear contour created by facial mimetic

muscles presenting an anterior surface convex-
ity. This convexity results from underlying fat
pads positioned deep in the muscles. Repetitive
muscular contractions and the reduction of
deep fat volume during aging gradually
straighten and shorten the facial mimetic mus-
cles. Interestingly, MRI studies [9] on midface
aging failed to detect significant differences in
the length, thickness, or volume of mimetic
muscle between young and old subjects, or in
fatty infiltration of muscles between the age
groups. Age-related fatty tissue changes vary
depending on the affected facial area and depth
of the fat compartment. Facial aging is associ-
ated with the loss of soft tissue fullness (in-
cluding the malar, mandibular, mental, and
perioral sites) combined with hypertrophic or
persistent superficial fat in the submentum,
labiomental crease, and lateral nasolabial fold,
jowl, and malar fat pad regions [2, 9–12]. Age-
related signs manifest most significantly in the
lower face as jowls [13, 14]. The age-related
modification of facial fat compartments and of
the superficial musculo-aponeurotic system
(SMAS) are caused by the relaxation and elon-
gation of retaining ligaments and the retinacula
cutis, volume reduction of fat compartments
(mainly deep fat compartments), and down-
ward migration and hypertrophy of superficial
facial fat [15, 16].

SMAS rhytidectomy is the gold standard
treatment for moderate to severe skin laxity, but
because of its complications, most patients seek
nonsurgical procedures to achieve facial
reshaping [17]. Advances in skin laxity treat-
ments have led to less invasive procedures, such
as thread lifting, which was approved by the US
Food and Drug Administration in 2004 [18].
Early thread lifts employed nonabsorbable bar-
bed sutures to raise the skin during minimally
invasive outpatient procedures with shorter
recovery periods or downtime. However, these
procedures produced serious complications that
ultimately led to the development of absorbable
sutures [19].

While nonabsorbable threads are made of
polypropylene and persist indefinitely in the
subdermis, absorbable threads are made from
materials such as polydioxanone (PDO), poly-L-
lactic acid (PLLA), polyglycolic acid, or poly-L-
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lactic acid and caprolactone that can undergo
enzymatic hydrolysis [20, 21]. Absorbable
threads can be smooth or barbed, with the for-
mer indicated for reshaping and the latter for
tissue suspension [22]. Threads developed for
aesthetic facial procedures include free-floating
bidirectionally barbed sutures, unidirectional
barbed sutures, and anchored bidirectional
double-threaded sutures [23]. Bidirectional barb
thread systems create an antagonistic traction
between the barbs in two opposing directions.
Over time, a tissue–suture interaction occurs;
this becomes biostimulatory and ultimately
influences aesthetic outcomes [24].

The subdermally implanted DefinisseTM (also
known as Happy LiftTM in some countries)
thread lift treatment is a double-needle,
absorbable, monofilament, suspension, barbed
thread composed of synthetic poly-L-lactic acid
and caprolactone [p(LA-CL)] polymers [25]. The
biostimulatory action of the thread induces
fibrosis and facilitates tissue suspension, which
in turn leads to a lifting effect for at least
12 months before the thread is completely
resorbed in the body [23]. Upon resorption, the
fully biodegradable and soluble thread polymers
hydrolyze into low-molecular-weight mole-
cules, which induce collagen and hyaluronic
acid production [23]. DefinisseTM received a
Conformité Européenne marking in 2015, and
preliminary studies reported excellent out-
comes with minimal complications [20, 26].

Nowadays, Asians with lower facial laxity
often seek clinical interventions to increase
anterior projection and jawline contouring [18].
Our objective was to evaluate the efficacy and
safety of the DefinisseTM absorbable barbed
threads for lower facial lifting in Thai patients.

METHODS

This was a prospective, single-center, and eval-
uator-blinded study. Twenty-seven Thai
patients, both male and female, aged between
30 and 55 years, with a maximum body mass
index of 30 kg/m2 and mild to moderate facial
laxity (1.5–2.5 points, according to a 4-point
Quantitative Grading Scale for laxity) [27] were
included. Patients were excluded if they: (1)

were pregnant or lactating; (2) had a history of
keloid or hypertrophic scar formation, of botu-
linum toxin, mesotherapy, or laser treatment in
the last 6 months, or had a histroy of filler
injection in the last 12 months; (3) had con-
current dermatological disease, autoimmune
disease or infection in the targeted area; or (4)
were currently using medications, including
antibiotics, anticoagulants, vitamin C or E sup-
plementation, steroids, or nonsteroidal anti-in-
flammatory drugs Other exclusion criteria were
a history of allergy to p(LA-CL), local anesthe-
sia, or adrenaline; a history of smoking; and
signs of non-cooperation or non-compliance
with medical treatment requirements.

All patients underwent one session of thread
implantation for lower facial laxity using either
short (12 cm) or long (23 cm) absorbable barbed
threads, which differ based on the lengths of
their barbed sections bound by two straight,
cut-edge needles of 10 cm, respectively [29]
(DefinisseTM; RELIFE, Menarini Group, Florence,
Italy). The absorbable thread presents barbs
only within its intermediate areas and is
smooth at its ends and midsections [29].

Barbed threads allow the creation of a ‘‘J
stitch’’ during implantation to reinforce the
device’s anchoring and support capacity. The J
stitch is performed by reintroducing the needle
into the needle exit hole and rotating it at a
20�–30� angle with respect to the inserted
thread. The needle is inserted to a depth of 2 cm
and is then removed by pulling it out com-
pletely through the skin. Extracting the needle
in this way also completely pulls the thread out
along with it, allowing it to penetrate the skin.
The acute angle between the two tracts of
thread and the opposing orientations of the
barbs (Fig. 1a) increase considerably the thread’s
holding force and resistance to slipping and
compresses the tissues between the angles.
Generally, when an angle is created with a
barbed suture, the holding strength of the
thread increases at that specific point [30].

All patients were treated with the following
jawline reshaping procedure. The length of
barbed section was selected according to the
patient’s facial dimensions. If the distance
between the entry and exit points exceeded 7
cm, the 23-cm thread was chosen. The goal of
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thread placement was to reposition the lower
face fat compartments, specifically the inferior
jowl fat, middle cheek fat and lateral cheek fat,
and to restore jawline definition. Before
implantation, the entry and exit points were
marked with a line starting at the level of the ear
at the infra-auricular region, between the ear
lobe and the posterior border of the platysma
muscle, posterior to the mandibular angle. One
exit point was marked at the medial border of
the jowl defect and lateral to the marionette
line; a second exit point was marked inferior to
the sideburn. The line was extended to the
mandible angle and along the jawline toward
the midface and then superiorly to a midpoint
between the chin and lip, before returning to
the starting point (Fig. 1b). The reshaping lines
that join the entry and exit points mark the
path that the thread would traverse when
pulled through the skin.

Preoperatively, 1% lidocaine with adrenaline
was injected through the entry and exit points.
The entry points were created by inserting an
18G needle perpendicularly into the skin and
approximately 5 mm into the subcutaneous
tissue, with an exit point created approximately
4–6 cm distant the entry site. The thread was

then inserted along the mandibular angle and
the tails of the suture along the length of the
mandibular ramus before subsequently exiting
4–6 cm distant. To ensure that the barbs of the
thread were properly situated within the soft
tissue, the device was pulled taut at both the
entry and exit points. Post-procedure, fusidic
acid ointment was applied to the area twice a
day for 1 week. Patients were advised to wash
and dry the treated area gently without exerting
force, and if applying makeup to the treated
area, to do so gently. They were also advised to
avoid high-impact sports for 7 days and to avoid
dental procedures, visiting saunas, or applying
massage and heat to the treated area for at least
1 month.

The primary outcome of the study was a
clinical improvement in the grade of lower face
and jawline laxity and soft tissue ptosis using a
6-point scale: worse, no lifting effect (no
change), mild lifting effect (1–25%), moderate
lifting effect (26–50%), marked lifting effect
(51–75%), and excellent lifting effect
(76–100%). An improvement of 100% indicates
the absence of skin laxity while no improve-
ment (0%) indicates no change between pre-
and post-treatment states. Photographs were

Fig. 1 a, b Schematic of the ‘‘J stitch’’ thread implantation using a bidirectional barbed thread with its smooth and barbed
parts and needles (a) and the entry and exit points of ‘‘J stitch’’ thread implantation (b)
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subjectively evaluated by two blinded derma-
tologists at baseline, immediately after the
treatment, and at 1 week and 1, 2, 3, 6, and 12
months follow-up. All clinical photographs
were taken with identical camera settings,
lighting, and positioning using a Canon Pow-
erShot G9 stand-off camera (OMNIA Imaging
System, Canfield Scientific Inc., Fairfield, NJ).

In addition, facial volume in the jawline,
nasolabial folds, and submental area were
objectively evaluated using three-dimensional
photographs captured by the Vectra H1 Imag-
ing System� (Canfield Scientific Inc.). Patients
also performed self-assessments using the same
6-point scale as described above at their follow-
up visits (1 week and 1, 2, 3, 6 and 12 months
after treatment). At every follow-up visit, pain
was rated from 1 to 10 using a visual analog
scale. Any adverse reactions, including bleed-
ing, edema, bruising, and dimple formation,
were also evaluated, as per the study protocol.

Descriptive analysis was used for the demo-
graphic data. Volume changes in the facial areas
were calculated using the one-sample t-test, and
the adjusted p value of\0.007 was considered
statistically significant. Statistical analyses were
performed using SPSS Statistics for Windows,
version 18.0 (SPSS/IBM Corp., Armonk, NY,
USA).

This study was approved by the ethics com-
mittee of the Siriraj Institutional Review Board
(Certificate of Approval Number: si293/2017).
Written informed consent was obtained for the
publication and use of all patients’ images prior
to their enrollment in the study. This study was
performed in accordance with the Helsinki
Declaration of 1964 and its subsequent
amendments.

RESULTS

Among the 27 patients recruited to the study,
25 (92.6%) completed the follow-up visits; two
patients were unable to attend the 12-month
follow-up visit and were excluded from the final
analyses. The demographic data of the 25
patients included in the analysis are given in
Table 1.

The subjective evaluation of laxity of the
lower face using the 6-point scale is shown in
Fig. 2. Immediately after implantation, 32% of
patients showed a mild lifting effect relative to
the baseline. At 1 week and 1, 2, and 3 months
follow-up, the majority of patients exhibited a
mild lifting effect relative to baseline (40, 48,
56, and 40% respectively). However, at 6 and 12
months follow-up, most patients (40 and 56%,
respectively) showed no lifting effect when
compared to the baseline. The clinical
improvement of lower facial laxity after
implantation of 23-cm (long) and 12-cm (short)
absorbable barbed threads is presented in Figs. 3
and 4.

Quantitative assessment of the jawline
demonstrated a marked increase in the volume
difference that occurred immediately after
treatment (Fig. 5a). Over the 12-month follow-
up period, the effect was stable and statistically
significant when compared to the baseline state.
Subgroup analysis suggested that even if the
longer threads seemed to have a greater initial
effect on volume than the short threads, both
had a similar and stable efficacy after 2 months
and up to 12 months (Fig. 5b). Although the

Table 1 Demographic data of the 25 patients included in
the analysis

Demographic characteristics Values (n = 25)a

Sex

Male 1 (4)

Female 24 (96)

Age (years), mean ± SD 44.3 ± 9.26

Skin laxity

Mild skin laxity 18 (72)

Moderate skin laxity 7 (28)

Length of threads used

Short (12 cm) 16 (64)

Long (23 cm) 9 (36)

SD Standard deviation
a Values are presented as a number with the percentage in
parentheses except where indicated otherwise
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jawline reshaping technique used in this study
targeted the lower face, quantitative assess-
ments also indicated a positive and immediate
effect on the nasolabial fold area (Fig. 6a) and
submental volumes (Fig. 6b). At 1 month post-
procedure, the initial spikes had decreased, and
in the submental area the volume had stabilized
to a higher than baseline level. Subgroup anal-
yses also demonstrated that long threads pro-
duced a numerically higher difference in
submental volume across the study period
compared to short threads (Fig. 6c).

Patient self-assessments were also recorded at
all follow-ups (Fig. 7). From as early as 1 week
after treatment, the majority (51.9%) of patients
reported excellent lifting effects. The scores
declined at successive follow-ups, but while
many patients (48.1%) reported a marked lifting
effect at 1 month follow-up, 60.9% of patients
had a moderate lifting effect at 2 months fol-
low-up. At 3 months follow-up, most patients
(53.8%) reported a marked lifting effect, while
at 6 months follow-up, 32% of patients reported

a moderate lifting effect. A minority (28%) of
patients reported no lifting effects at 12 months
follow-up.

Adverse reactions to the thread implantation
procedure are presented in Table 2. All patients
had a mean pain score of 3.91 ± 1.79 (scale
0–10), which lasted for an average duration of
3.15 ± 2.27 days. We considered this to be rea-
sonable for thread procedures and not war-
ranting clinical intervention. Some patients
developed edema (33.3%), bruising (81.48%),
dimple formation (22.22%), and palpable nod-
ules (11.1%). All adverse reactions were mild
and resolved spontaneously without any medi-
cal intervention.

DISCUSSION

With aging, the facial anatomy undergoes
changes characterized by volume loss, deepen-
ing of the nasolabial folds and marionette lines,
and significant jowl formation [17]. Barbed

Fig. 2 Subjective evaluation of lower facial laxity by comparative evaluation of photographs at baseline and at all follow-up
visits. tx Treatment
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suspension threads target specific facial areas to
produce a lifting effect (or volume reposition-
ing) for recontouring, with the potential benefit
of improved skin quality due to the induction of
neocollagenesis [20].

In our study, a mild lifting effect was noted
immediately after implantation when com-
pared to baseline. The immediate lifting effect
was probably due to the mechanical tissue sus-
pension that occurred after the implantation.
Most of the patients maintained this lifting

effect until 6 months post-procedure, which
gradually diminished over time. We expected
this diminishing effect to occur and believe it
reflects thread resorption kinetics [31]. Our
experience is that p(LA-CL) threads also resorb
at a similar rate to PDO threads (at 6 months)
although further study is warranted. We do not
believe this outcome to be related to patient
ethnicity. Some patients were able to maintain
the lifting effect up to the 12 month follow-up
visit even though 56% of patients presented

Fig. 3 Clinical improvement in lower facial laxity after implantation of long absorbable barbed threads from baseline (a,
c) to 12 months of follow-up (b, d)
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with no lifting effect. Thread resorption most
likely occurred between 8 and 12 months post-
procedure. Based on previous studies and the
thread’s composition, neocollagenesis was most
likely initiated at 1 month post-implantation
[18, 23, 26, 28].

Our subgroup analysis of 23- and 12-cm
threads in different treatment areas revealed
that both thread lengths were associated with
significant volume differences at nearly all fol-
low-up timepoints relative to the baseline

(p\ 0.007). Mechanical lifting effects were bet-
ter with the 23-cm threads, likely due to the
presence of more barbs that improved tissue
anchoring and jawline contouring. The greater
lifting effect may also have been facilitated by
positioning the exit point of the 23-cm thread
at a lower and more anterior point on the face
than that of the 12-cm thread. This observation
indicates that the choice of length of the thread
to be used for the procedure must be based on
the severity of skin laxity.

Fig. 4 Clinical improvement on lower facial laxity after implantation of short absorbable barbed threads from baseline (a,
c) to 12 months of follow-up (b, d)
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As the treatments were provided free of
charge in our study, patients may have over-
rated their treatment effects; consequently, the
assessments of the blinded dermatologists are
potentially more reliable. However, we noted
that, compared to the physician evaluation
scores, our patients’ self-assessment scores
reflected a better perception of the lifting effect.
Patient satisfaction is important in thread lift-
ing, particularly in those with less severe facial
laxity, as realistically such patients may only

experience an incremental lifting effect rather
than a radical one. This was a consideration in
our study because the immediate results indi-
cated excellent lifting effects which then stabi-
lized to a marked and moderate lifting effect at
subsequent follow-ups. The threads also
demonstrated a good safety profile with no
severe adverse reactions.

Barbed threads were initially developed to
close skin wounds without the need for knots
[24]. To treat rhytids and ptotic skin, barbed

Fig. 5 a Assessment of volume differences in the jawline using Vectra H1 Imaging System� at baseline and all follow-up
visits. b Subgroup analysis of volume differences in the jawline with either long or short threads. wk Week, m month
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Fig. 6 a, b Assessment of volume differences in the
nasolabial fold (a) and in the submentum area (b) using
the Vectra H1 Imaging System� at baseline and all follow-

up visits. c Subgroup analysis of volume differences with
either long or short threads
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threads were designed to suspend tissues by
anchoring them entirely within the subcuta-
neous layers while minimizing dissections and
foreign body reactions, although a fibrous cap-
sule still forms [17, 22, 30–32]. The original
APTOS thread (APTOS, Tbilisi, Georgia) was a
multi-toothed, non-absorbable (polypropylene)
thread with bidirectional barbs [22]. It was later
redesigned with unidirectional barbs, but the
barb attachment to the tissues still induced an
inflammatory response and fibrosis around the
threads [22]. Absorbable threads were then
developed, including those used in the

Silhouette InstaLiftTM procedure, which are
made from biodegradable and biocompatible
polyglycolide/L-lactide polymers and contain
bidirectional cones made of lactide glycolide
[17]. Absorbable monofilament threads can also
be manufactured from PDO with barbs in a
spiral pattern around the thread surface [32, 33].
Absorbable polymers are clinically beneficial as
they avoid the need for thread removal or knot
creation, thus reducing foreign body reactions
and, consequently, tissue scarring. PDO threads
reabsorb within 6 months and induce fibroblast
production of collagen in a defined region, but
mainly around the threads and its barbs, to
create volume and improve skin elasticity and
texture [34]. PLLA threads require more time to
be resorbed than PDO threads and thus also
prolong collagenesis. PLLA cones facilitate the
lifting, shaping, and volumization of sagging
facial tissues [34].

In this study, we used DefinisseTM threads,
which consist of absorbable p(LA-CL) monofil-
aments that provide subdermal support or fill-
ing, confer elasticity, and prolong thread
stability when implanted [26, 28]. The double
needle threads are convergent bidirectional
barbs and are available in 12- or 23-cm versions
with 9- or 15-cm 24G straight needles at both

Fig. 7 Patients’ self-assessment on the improvement in lower facial laxity at baseline and follow-up visits

Table 2 Adverse reactions to the thread implantation
procedure and their duration

Adverse
reaction

n (%) Duration (days)
(mean – SD)

Pain 25 (100) 3.15 ± 2.27

Edema 8 (33.3) 4.58 ± 2.58

Bruising 22 (81.5) 4.27 ± 2.82

Dimple formation 6 (22.2) 6.04 ± 2.55
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thread extremities [20, 28]. The subdermal sus-
pension threads lift the tissues by connecting to
the dermis retinacula cutis system, the SMAS,
and the downward muscular bands [20]. Fibro-
sis along the thread length may promote neo-
collagenesis that naturally repositions treated
tissues and leads to tissue toning [20]. Immedi-
ately after implantation, our patients experi-
enced a tissue-lifting effect because of the
mechanical actions of the thread and its bidi-
rectional barbs hooking onto the tissues and
locking into position.

The tissue areas containing DefinisseTM

double needle threads undergo neocollagenesis
and elastogenesis, as evidenced by mast cell
migration, uniform fibrous encapsulation of the
threads, and dermal thickening of the adjacent
tissues [23]. Following implantation, threads
can induce neocollagenesis, elastogenesis, hya-
luronic acid production, and angiogenesis for
up to 15 months before total reabsorption
occurs, thus providing up to 36 months of pro-
gressive tissue lifting and revitalization [28].

Our study was limited by its small sample
size and dropout rate of 7.4% due to loss to
follow-up. Therefore, we recommend conduct-
ing larger trials in the future with a control
group, as well as histological studies after
absorbable thread implantation to characterize
the biostimulatory and biomechanical effects
culminating in tissue volumization.

CONCLUSION

Absorbable barbed thread implantation results
in less long-lasting visible lifting effects than
using non-absorbable threads, since reabsorp-
tion occurs from 6 months post-procedure
onwards, but it is a safe and effective treatment
for facial rejuvenation. We found that long
threads (23 cm) had a slightly superior face-
lifting effect compared to short threads (12 cm),
suggesting a benefit of additional barbs in tissue
suspension and biostimulation.
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