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Orbital fat protrusion, skin laxity with wrinkling, and tear trough deformity with hyperpigmentation of the lower eyelid make individuals
appear fatigued and elderly. For cosmetic correction of the aged lower eyelid, either invasive blepharoplasties or less invasive
procedures such as filler, high frequency device therapy or laser therapy are popularly performed. Currently in Korea, polydioxanone
(PDO) thread is commonly utilized to tighten and lift the aged face. We present a case report demonstrating improvement of orbital fat
protrusion, skin laxity with wrinkles, and tear trough deformity following insertion of PDO threads into the lower eyelid of an aging
patient. Twenty PDO threads (6.0 USP, 30 mm in length, New Up PDO suture Kit® produced by Meditronic Dongjun) were inserted at
1-mm intervals into the submuscular layer and the protruded orbital fat pads of both lower eyelids of a 54-year-old patient. Two
months following intervention, the patient presented with flattening of the protruded orbital fat, skin tightening and wrinkle
improvement, volume restoration in tear trough deformity, and skin whitening; the patient was satisfied with the results of the
therapy. Common complications such as persistent swelling, hematoma, skin irregularity, and infection were not observed during
follow-up assessments. Our findings suggest that PDO thread insertion may be a useful, non-invasive procedure to rejuvenate the
aged lower eyelid of patients with anxieties regarding potential complications due to invasive lower blepharoplasty.
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Introduction
The aged lower eyelid is typically characterized by skin laxity
with wrinkles, protruded orbital fat, and tear trough deformity
[1] all 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 suborbicularis oculi fat (SOOF) descent [2,3].
To improve the appearance of the aged lower eyelid, invasive
blepharoplasty and non-invasive procedures such as hyaluronic acid filler, laser treatments, and high frequency device treatments are commonly performed. Currently, therapeutic trends

for cosmetic rejuvenation are shifting to favor less invasive procedures.
Interestingly, many Korean plastic and cosmetic physicians
have begun to utilize PDO threads, a suture material employed
in open-heart surgeries, for non-invasive cosmetic procedures
such as facial tightening and lifting [4]. Importantly, due to their
bio-absorbability in tissue, PDO threads have a lower risk of
complications.
Moreover, recent reports indicate that insertion of PDO
threads into fat tissue induced collagen formation and increased cellular activation by converting mechanical stimulation to cellular signaling (i.e. mechanotransduction) [5].
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Here, we aimed to improve protruded orbital fat, tear trough
deformities, and skin laxity and wrinkling through PDO thread
insertion into the aged lower eyelid. Following treatment with
this novel technique, we report a notable clinical case demonstrating significant aesthetic improvements in the aged lower
eyelid.

Methods

truded orbital fat pad. Ten PDO threads were advanced through
the submuscular layer and inserted into the protruded 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 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 taping was applied for one day to prevent swelling and
further bleeding.

Patient selection
A 54-year-old female patient, having not received any eye
procedures in the previous 5 years, volunteered for the treatment protocol.

PDO thread device
A 30-mm length of PDO thread (6.0 USP monofilament, New
Up PDO suture Kit® produced by Meditronic Dongjun Co, Ltd,
Seoul, Korea) was equipped to the needle (30 gauge; 25 mm
in length), with 15 mm located inside the needle and 15 mm
placed on the needle surface (Fig. 1).

Results
Eight weeks following insertion of the PDO threads into the
aged lower eyelid of the patient, we observed several significant cosmetic improvements (Fig. 3). Specifically, orbital fat
protrusion in the right eyelid was significantly decreased and
the eyelid appeared flattened and taut. Further, both the width
and depth of the tear trough were decreased and the lid/cheek
junction appeared more defined. Additionally, eyelid wrinkling
was drastically reduced, most notably in the right eyelid, with
significant skin whitening and improved tightness.

PDO thread insertion protocol
Local anesthesia using a 2% lidocaine solution with epinephrine (1:100,000) was administered to the entry sites and pro25 mm

Discussion
Orbital fat protrusion, skin laxity with wrinkles, tear trough
deformity, and hyper-pigmentation are all recognized charac-

15 mm

Fig. 1. Schematic figure of the PDO thread device (New Up PDO
suture Kit® produced by Meditronic Dongjun Co, Ltd, Seoul, Korea).
A 30-mm length of PDO thread (6.0 USP monofilament) was
equipped to the needle (30 gauge; 25 mm in length), with 15 mm
located inside the needle and 15 mm placed on the needle surface.

A

B
Fig. 2. Schematic view of insertion points for the PDO threads. The
threads were inserted into the submuscular layer, protruded orbital
fat pad, and ORL (orbital retaining ligament). Gray arrows indicate
the direction and placement of the PDO threads.
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Fig. 3. PDO threads were inserted into the aged lower eyelids of
a 54-year-old woman. Significant skin rejuvenation effects were
witnessed 8 weeks following treatment. Both the pre-operative (A)
and post-operative views (B) are depicted.

Improvement of lower eyelid by PDO thread insertion

teristics of the aged lower eyelid. As a result, various aesthetic
procedures have been developed to improve the appearance of
the aged lower eyelid.
Currently, PDO threading is commonly utilized for skin tightening and lifting. As an absorbable suture material, PDO may
serve as a tissue scaffold [6]. Mechanistically, this scaffold acts
as an activator of intercellular interactions, collagen deposition,
neovascularization, and mechanotransduction [5]. Interestingly, mechanotransductive signaling in fibroblasts produced cytoskeletal remodeling following acupuncture of the subcutaneous
fat layer [7]. Similarly, previous investigation demonstrated
fibrotic encapsulation of PDO threads following insertion into
the fat layer. Further, this report suggested that thread encapsulation was caused by infiltration of fibroblasts, potentially leading to contraction of the subcutaneous fat layer [8].
In the current investigation, we endeavored to rejuvenate the
appearance of the aged lower eyelid by inserting PDO threads
into the tissue. Interestingly, we observed improvements in orbital fat protrusion, likely due to contraction of the fat layer accompanied by fibrotic band formation in the subcutaneous fat
layer [7,8].
The improvements in the tear trough were caused by decreases in orbital fat protrusion, tightening and thickening of
the orbital retaining ligament, and decreases in skin laxity. As
a result, eyelid/cheek delineation became more pronounced.
Further, 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 tissue further caused enhanced whitening of the skin color
likely caused by both neovascularization and increased cellular
TGF-β signaling [9], demonstrated to be an important inhibitor
of melanogenesis [10].
Although we report only a single clinical case, our findings suggest that application of PDO thread insertion to the
aged lower eyelid may be an effective, alternative method for
improving signs of lower eyelid aging. However, additional investigation of treated patients in combination with long term
observation will be necessary to demonstrate the safety of this
treatment methodology.
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