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Background: Polydioxanone (PDO) thread is commonly used as a skin rejuvenation material in the field of cosmetic medicine. Its
usefulness in the aged eye area was described previously, but, to date, no clinical study has proven it.
Objective: The purpose of this study was to investigate the rejuvenation effects of PDO thread on the aged lower eye area thorough
quantitative and qualitative analysis.
Methods: We examined the changes in the lid-cheek junction in 32 participants who underwent the PDO thread insertion. They were
followed up during 12 weeks after PDO thread insertion into the orbital fat area. Participants were categorized into three groups by
tear trough grade; the eyelid to junction distance (EJD)/eyebrow to junction distance (BJD) ratio was measured before and after the
PDO thread insertion. Differences in EJD to BJD ratio after PDO thread insertion and post-procedural differences in EJD to BJD ratio
by tear trough grade were compared by the paired t-test.
Results: After PDO insertion into the infraorbital fat pad area, the overall EJD to BJD ratio significantly decreased from 0.35±0.03 to
0.33±0.04 (p=0.001). The significant post-procedural improvements in EJD to BJD ratio were found in grade 1 group and grade 2
group: 0.35±0.03 to 0.34±0.04 for grade 1 group (p=0.02), and 0.34±0.04 to 0.32±0.04 for grade 2 group (p=0.03); however, the
changes were not found in the grade 3 group (p=0.21).
Conclusion: PDO thread insertion into the aged lower eyelid may be an effective method for improving signs of lower aged eyelid
particularly in individuals with tear trough group 1 and group 2.
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Introduction
The aged lower eyelid is typically characterized by skin laxity
with wrinkles, protruding orbital fat, and tear trough deformity
[1], all of which are potentially caused by aging processes such
as bone resorption, attenuation of the retaining ligament and
septum, decreases in collagen deposition in the skin and subcutaneous layer, and descending suborbicularis oculi fat [2,3].
As previously documented in a case report [4], polydioxanone
(PDO) thread insertion showed the potential effect of flattening

of the protruding orbital fat, skin tightening, wrinkle improvement, volume restoration in tear trough deformity, and skin
whitening.
For improving the appearance of aged lower eyelids, understanding the changes in anatomical structures between the
lower lid and midface is important from a cosmetic medicine
perspective. Therefore, the identification of changes at the lidcheek junction (LCJ) [5], which is located between the lower lid
and midface, may be useful for preoperatively classifying aging
degree and postoperatively evaluating rejuvenation effects.
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PDO effect on lid-cheek junction

The LCJ in young people has a gentle and round curve and is
located at or below the infraorbital rim. However, with aging, it
changes to a V shape and is always located below the infraorbital
rim. In a previous study of a Western population, the vertical distance from the upper edge of the lower lid to the LCJ in youthful
eyes is 8 to12 mm and it elongates to 15 to18 mm in aged eyes [6].
The purpose of this study was to investigate the rejuvenation effects of PDO thread on the aged lower eye area thorough quantitative and qualitative analysis using LCJ distance.

Materials and methods
Study participants
Between 2017 May and 2017 December, a total 34 participants
(aged 22–68 years; 33 women, one man; none had undergone
any eye procedures in the previous 5 years) volunteered to
undergo PDO thread insertion in the area of the infraorbital fat

28.5 mm

pad and attended 12 weeks of follow-up visits. Two participants
were lost to follow-up and 32 participants were included in the
final analysis.

PDO thread device and PDO thread insertion protocol
A 30 mm length of PDO thread (6.0 USP monofilament,
Klothread Eye Suture Kit; Meditronic Dongjun, Jeonju, Korea)
was inserted into a cannula (30 gauge; 28.5 mm in length). Of
the 30 mm length of PDO thread, 15 mm was located inside
and 15 mm was placed on the cannula surface (Fig. 1). Local
anesthesia using a 2% lidocaine solution with epinephrine
(1:100,000) was administered to the entry sites and the protruding orbital fat pad. Ten PDO threads were advanced through
the submuscular layer and inserted into the protruding orbital
fat pad and orbital retaining ligament at 1-mm intervals into
the lower eye area of the patient as depicted in Fig. 2. During
the thread insertion, the upper eyelid was maximally opened
upward to keep the orbital fat pad prominently displayed. Following thread insertion, the lower eyelid was compressed with
gauze and 3M tape (Scotch, Maplewood, MN, USA) was applied
for 1 day to prevent swelling and further bleeding.

Measuring LCJ change: eyelid to junction distance to
brow to junction distance ratio

15 mm

Fig. 1. Schematic figure of the polydioxanone (PDO) thread device
(Klothread Eye Suture Kit; Meditronic Dongjun, Jeonju, Korea).
A 28.5-mm length of PDO thread (6.0 USP monofilament) was
inserted into the cannula (30 gauge; 28.5 mm in length), with 15
mm located inside the cannula and 15 mm placed on its surface.

We measured the distances from the lower eyelid margin to
the LCJ (eyelid to junction distance, EJD) and from the eyebrow
to the LCJ (BJD). The ratios of EJD to BJD (EJD/BJD) were calculated by mean values on the both sides and compared between
the pre- and post-procedure photographs (Fig. 3). According to
Hermand’s tear trough grading system [7], the participants were
classified into groups 1 (mild tear trough), group 2 (moderate
tear trough), and group 3 (severe tear trough). Grade 1 included
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Fig. 2. Schematic view of insertion points for the polydioxanone
(PDO) threads. The threads were inserted into the submuscular
layer, protruding orbital fat pad, and orbital retaining ligament.
The white arrows indicate the direction and placement of the PDO
threads.
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Fig. 3. Measurement ratio of lower eyelid to cheek junction distance
(EJD) and that of eyebrow to junction distance (BJD). AC (AʹCʹ) line
drawn vertically from the center of the pupil. AC (AʹCʹ); BJD, BC
(BʹCʹ); EJC, EJD/BJD = BC(BʹCʹ)/AC(AʹCʹ).
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those with hollowness medially and above the infraorbital rim,
grade 2 included those with a hollow curve below the infraorbital rim and/or laterally beyond the pupil, and grade 3 included those with a completely visible infraorbital rim.

Statistical analysis
Differences in EJD to BJD ratio after PDO thread insertion and
post-procedural differences in EJD to BJD ratio by tear trough
grade were compared by the paired t-test. All analysis were conducted using SAS statistical software (version 9.4; SAS Institute
Inc., Cary, NC, USA). All statistical tests were two-sided, and
statistical significance was determined at p<0.05.

Results

by tear trough grade. The significant post-procedural improvements in EJD to BJD ratio were found in group 1 and grade 2
group: 0.35±0.03 to 0.34±0.04 for grade 1 group (p=0.02), and
0.34±0.04 to 0.32±0.04 for grade 2 group (p=0.03); however, the
changes were not found in the grade 3 group (p=0.21).

Qualitative morphological results
Morphologic changes (infraorbital fat bulge, fine wrinkles,
and periorbital pigmentation and color change) before versus
after the procedure were also observed using photography.
After the PDO thread insertion, infraorbital fat bulging, fine
wrinkles, and periorbital pigmentation and color was improved
with significant EJD/BJD ratio changes in group 1 and group 2
(Fig. 4, 5). These morphological changes were also observed in
group 3, but there was no statistical significance (Fig. 6).

Quantitative results
Baseline characteristics of the study population are presented
in Table 1. Our study included 31 women and 1 man with a
mean age of 46.6±11.7 years old and the follow-up period was
12 weeks post-procedure. Tear trough grade was categorized
into three groups and the grade 2 was most prevalent (53.1%).
Overall change in EJD to BJD ratio is shown in Table 2. Before
the procedure, the mean EJD to BJD ratio was 0.35±0.03; after
PDO insertion into the infraorbital fat pad area, the mean ratio
was 0.33±0.04 (p=0.001).
Table 3 shows post-procedural changes in EJD to BJD ratios

Table 1. Baseline characteristics of the study population (n=32)
Variable

Discussion
In this study, we found the EJD/BJD ratios after PDO thread
insertion significantly decreased in the tear trough grade 1 and
grade 2 group but not in the tear trough grade 3 group. In a prior
preliminary study [4], we reported the potential effects of PDO
thread insertion on the improvement in orbital fat protrusion,
likely due to contraction of the fat layer accompanied by fibrotic
band formation in the subcutaneous fat layer. In the current
study, EJD/BJD ratio decreased after the PDO insertion into
the protruding orbital fat consistent with previously published
results [8]. Our findings suggest that PDO thread insertion into
the aged lower eyelid may be an effective method for improv-

Value

Age (yr)
Sex
Female

46.6±11.7

Male

1 (3.1)

31 (96.9)

Tear trough grade
Grade 1
Grade 2
Grade 3

7 (21.9)
17 (53.1)
8 (25.0)

Values are presented as mean±standard deviation or number (%).

Table 2. Overall changes in EJD to BJD ratio after polydioxanone
thread insertion
EJD to BJD ratio
Before
After
0.35±0.03
0.33±0.04

Difference in EJD to
BJD after procedure

p-value

-0.02±0.02

0.001

Values are presented as mean±standard deviation. The p-value was
calculated by paired t-test.
EJD, eyelid to junctional distance; BJD, eyebrow to junctional
distance.

Table 3. Post-procedural changes in EJD to BJD ratios by tear trough grade
Grade
Grade 1 (n=7)
Grade 2 (n=17)
Grade 3 (n=8)

EJD to BJD ratio
Before
0.35±0.03
0.34±0.04
0.35±0.03

After
0.34±0.04
0.32±0.04
0.34±0.04

Difference in EJD to BJD after
procedure

p-value

-0.02±0.01
-0.02±0.02
-0.01±0.01

0.02
0.03
0.21

Values are presented as mean±standard deviation. The p-value was calculated by paired t-test.
EJD, eyelid to junctional distance; BJD, eyebrow to junctional distance.
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Fig. 4. Lid-cheek junction change of tear
trough grade 1. (A) Before the polydioxanone (PDO) insertion. (B) After PDO
insertion.

Fig. 5. Lid-cheek junction change of tear
trough grade 2. (A) Before polydioxanone
(PDO) insertion. (B) After PDO insertion.

Fig. 6. Lid-cheek junction change of tear
trough grade 3. (A) Before polydioxanone
(PDO) insertion. (B) After PDO insertion.
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ing signs of lower eyelid aging particularly in individuals with
tear trough grade 1 and 2 group. The PDO thread insertion
procedure is a minimally invasive and easy technique that has
a tissue rejuvenation effect; however, in severe case, it may not
correct the anatomical defect.
Orbital fat protrusion, skin laxity with wrinkles, tear trough
deformity, and hyperpigmentation are typical characteristics of
the aged lower eyelid. Various esthetic procedures have been
developed to improve the appearance of the aged lower eyelid.
The tear trough can be improved by decreases in orbital fat
protrusion, increased tightening and thickening of the orbital
retaining ligament, and decreases in skin laxity. Inserted PDO
thread may serve as a tissue scaffold. Mechanistically, this scaffold acts as an activator of intercellular interactions, collagen
deposition, neovascularization, and mechanotransduction [9].
The mechanotransductive signaling in fibroblasts produces cytoskeletal remodeling following acupuncture to the subcutaneous fat layer [10]. The fibrotic encapsulation of the PDO threads
following insertion into the fat layer can potentially lead to
contraction of the subcutaneous fat layer [11]; thus, the eyelidcheek delineation becomes more pronounced. Moreover, the
disappearance of eyelid wrinkling following PDO stimulation
was likely attributable to increased collagen synthesis and
activation of cell-cell interactions. Biomechanical stimulation
following PDO biodegradation in the tissues further caused
enhanced whitening of the skin color, likely caused by both
neovascularization and increased cellular transforming growth
factor-β signaling [12], which has been demonstrated as an important inhibitor of melanogenesis [13].
In conclusion, PDO thread insertion into the aged lower
eyelid may be an effective method for improving signs of lower
eyelid aging particularly in individuals with tear trough group 1
and group 2. Additional long-term observations are warranted
to demonstrate the safety of this treatment methodology.
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