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Abstract

Background: Ectropion is a common complication after lower blepharoplasty, often causing patient discomfort
and dissatisfaction. While various surgical methods have been proposed to prevent ectropion, there is a lack of
effective treatments for its management once it occurs. This study aimed to evaluate the efficacy of intradermal
injection of polydeoxyribonucleotide (PDRN) and platelet-rich-plasma (PRP) for scar regeneration and rapid

recovery of temporary ectropion following lower blepharoplasty.

Methods: This retrospective study included 21 cases of ectropion among 420 transcutaneous lower blepharoplasty
patients between January 2020 and October 2022. PDRN and PRP were injected intradermally into the lower
eyelid, and patients were followed up at one- or two-week intervals. The outcomes were assessed based on patient

satisfaction, total injection count, and time to complete ectropion improvement.

Results: The average time for complete ectropion improvement was 9.3 weeks, and patient satisfaction was
relatively high (average 4.3 out of 5). 10 primary cases showed good effects with only one injection, while all 6
patients with previous surgeries required two or more injections. The improvement was faster than the usual 3-6
months reported in the literature, likely due to the increased collagen synthesis and anti-inflammatory effects of

PDRN, as well as the tissue repair and angiogenesis effects of PRP.

Conclusions: Intradermal injection of PDRN and PRP demonstrated promising results in the rapid recovery of
ectropion after lower blepharoplasty, reducing patient discomfort and increasing satisfaction. Further comparative
studies and research on the individual effects of PDRN and PRP are necessary to better understand and optimize

this treatment approach.

Keywords: Ectropion, Lower blepharoplasty, Polydeoxyribonucleotide (PDRN), Platelet-rich-plasma (PRP)
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Introduction

The periorbital region is a structure that displays facial expressions and is often considered the most important area
for aesthetic surgery due to its impact on people's impressions [1-3]. With the recent global pandemic, mandatory
mask-wearing has heightened interest in the exposed eyes, leading to an increase in eye-related cosmetic surgery.
As aging progresses, the periorbital area becomes more sensitive to change, resulting in a rise in anti-aging surgery,
particularly upper and lower blepharoplasty [1-3]. Among of them, complications from lower blepharoplasty, such
as ectropion, occur more frequently in older patients, with weak lower lid support being a common cause [3,4].
While ectropion can be caused by excess skin removal, hematoma, swelling, or postoperative contracture, it often
resolves over time. However, ectropion can cause discomfort, such as eye irritation and dryness, and can
occasionally persist, leading to malposition [3-6]. Several surgical methods have been proposed to prevent
ectropion [7,8], but few have been suggested to treat it once it occurs. Non-surgical approaches such as taping,
massage, and steroid injections have been attempted, but their outcomes remain inconclusive. In this study, we
aim to report on the benefits of intradermal injection of polydeoxyribonucleotide (PDRN) and platelet-rich-plasma

(PRP) for scar regeneration and rapid recovery of ectropion after lower blepharoplasty.

Patients and Methods

This retrospective study was reviewed and approved by our Institutional Review Board (approval No. 2023-03-
037). Informed consent was submitted by all subjects when they were enrolled. We analyzed 21 cases of ectropion
that occurred out of 420 cases of transcutaneous lower blepharoplasty performed between January 2020 and
October 2022. The study excluded patients who underwent lateral canthoplasty, other canthopexy, tarsal sling
operation, or transconjunctival lower blepharoplasty. We retrospectively investigated the patients' gender, age,
history of lower blepharoplasty, accompanying diseases, smoking status, location of ectropion, timing of injection
for ectropion, additional injection timing, total injection count, patient satisfaction scale, and follow-up period.

Detailed patient information is provided in Table 1.

Injection and Follow-Up

Patients were monitored for complications during outpatient follow-up visits at one-week intervals after lower
blepharoplasty, and injection therapy was immediately administered when ectropion was observed. First, 15ml of
blood, including 1.5cc of anticoagulant, was collected intravenously from the patient's arm. The blood sample was

then transferred to a kit (Ycellbio PRP; Ycellbio medical), containing 12.5ml for women, 13.5ml for men, and
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14.5ml for anemic patients. After centrifugation for four minutes, the buffy coat in the center of the kit was
extracted using an adjustable lever. Then, 1.5-2.0cc of PRP was collected using a long needle. The prepared PRP
and PDRN (PLACENTEX ®; PharmaResearch) were evenly injected intradermally into the lower eyelid using a
30-gauge needle. After injection, outpatient follow-up was conducted at one- or two-week intervals to monitor the
patient's condition. If symptoms persisted or improvement was slow, additional PDRN with PRP therapy was
administered using the same method previously described. Outpatient observation continued until the ectropion
was completely corrected. Long-term follow-up was conducted at 12 and 24 weeks to monitor the patient's
condition, and patient satisfaction was assessed using a 5-point scale at 24 weeks (1-very dissatisfied, 2-dissatisfied,

3-neither satisfied nor dissatisfied, 4-satisfied, 5-very satisfied).

Results

The study included 12 female patients and 9 male patients. The average age was 62 years old (range: 48-80), and
the patients had accompanying conditions such as diabetes, hypertension, and hyperlipidemia. 15 patients
underwent primary lower blepharoplasty, 5 patients underwent secondary lower blepharoplasty, and 1 patient
underwent their third lower blepharoplasty. There were 5 patients who smoked, and the occurrence of ectropion
was seen in 11 cases on the left side and 10 cases on the right side, with no cases occurring on both sides. The first
injection was administered within 2-6 weeks of ectropion onset (average 3.8 weeks). 10 patients received a single
injection, all patients developed symptoms after primary blepharoplasty. And 11 patients received two or more
injections of PDRN with PRP. Among them, 5 patients developed ectropion after primary lower blepharoplasty, 5
after secondary blepharoplasty, and 1 after their third surgery. The average time for complete ectropion
improvement after injection was 9.3 weeks (range: 6-14 weeks). Patient satisfaction survey results showed an
average of 4.3 (range: 3-5). Average follow-up duration was 34.9 weeks (range: 24 -52 weeks). Table 2 was shown

detailed results.

Case 1

A 63-year-old male patient, who had undergone two previous lower blepharoplasty surgeries but was still
experiencing eyelid bags and was dissatisfied with the results, planned to undergo a third surgery with
transcutaneous lower blepharoplasty. The patient had diabetes and was taking medication for high blood pressure,
but his condition was relatively well controlled. During an outpatient visit 4 weeks after surgery, ectropion

symptoms were observed on the right side, and the patient complained of discomfort. Therefore, PDRN one-ample
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and PRP were injected intradermally into the right lower eyelid, and even after 8 weeks of outpatient follow-up,
the symptoms were significantly improved, but the lid position itself was still not normal, so additional PDRN +
PRP injections were performed. During the follow-up period, an additional injection was performed at 12 weeks
after surgery, and the patient's symptoms improved, and the ectropion was corrected by 14 weeks after surgery. At
20 weeks after surgery, the fat bulging under the eyes was improved with symmetry on both sides, resulting in a

satisfactory outcome as scale 4 (Fig. 1).

Case 2

A 68-year-old male patient with no history of surgery, except for hyperlipidemia and no significant internal
medicine diseases, underwent transcutaneous lower blepharoplasty. During the surgery, there was no excessive
bleeding or skin excision. However, at the third week after surgery, the patient reported eye discomfort and
asymmetry, and visited to the clinic. On the same day of the visit, PDRN + PRP injection therapy was performed.
When the patient returned for an outpatient visit at 8 weeks after surgery, the symptoms had almost improved, and
there was no discomfort, but slight ectropion and lid position abnormalities were observed in the left lower eyelid,
so additional injections were performed. At 12 weeks after the injection, the eyelid had returned to normal, and the
ectropion symptoms had completely improved. Despite undergoing two rounds of injection therapy, the patient

had a high satisfaction scale of 5 (Fig. 2).

Discussion

The desire to appear younger and more attractive is universal among individuals of all ages and ethnicities. As
people age, gravitational effects may cause fat bulging and decreased elasticity around the eyelids, resulting in an
older appearance [1-3]. Various surgical methods have been proposed to improve this, including the relatively
simple and attractive blepharoplasty technique, particularly lower blepharoplasty, which can remove fat bulging
and sagging skin to create a younger and more attractive eye appearance [3-8]. However, there are potential
complications, such as ectropion, especially in cases of severe lid laxity due to denervation of the orbicularis oculi
muscle or excessive skin resection. Ectropion may also occur due to hematoma or inflammation after surgery [6-
8]. The frequent occurrence of ectropion after facial bone fracture surgery, even without excessive skin excision,
demonstrates that hematoma and traumatic traction can cause ectropion [9,10]. Additionally, heavy smokers may
experience blood vessel constriction, leading to a significant increase in wrinkles due to an increased inflammatory

response. While numerous reports have discussed the relationship between smoking and increased wrinkles, no
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specific research has examined the correlation between smoking and ectropion [11,12]. Various surgical techniques,
such as lateral canthopexy, canthoplasty, sling operation or other procedure including transconjunctival approach,
have been widely reported and modified to prevent ectropion in patients who are expected to develop it after
surgery [4-7,12]. However, many cases occur where standard lower blepharoplasty and fat repositioning are
performed without predicting ectropion, resulting in temporary ectropion. Although most cases improve over time,
this process can take several months [13], causing significant discomfort for patients. Preventing these
complications is important, but if they occur, it is essential to quickly restore lid position to reduce patient
discomfort and increase satisfaction. Previous methods, such as taping, steroid injection, or massage, have

demonstrated limited efficacy.

In this report, we attempted to use PDRN with PRP therapy for the treatment of ectropion, which was previously
treated with conservative methods, in order to improve patients’ symptoms more rapidly than existing methods.
PDRN and PRP are increasingly used in cosmetic surgery to improve wrinkles, skin elasticity, and quick recovery
after surgery for aesthetic purposes. PDRN and PRP have shown potential in various applications and effects,
including both clinical and molecular levels [14-23]. However, clinical data regarding their efficacy in improving

outcomes after cosmetic surgery, particularly for temporary ectropion following lower blepharoplasty, are limited.

As an adenosine A2A receptor (A2AR) agonist, PDRN exerts angiogenic effects via vascular endothelial growth
factor (VEGF) augmentation [17,18] and tissue-repair effects via fibroblast stimulation [14,19,20]. Additionally,
the activation of A2AR has an anti-inflammatory effect due to the inhibition of several pro-inflammatory mediators
[14-16]. To put it simply, several research studies have shown that the following three roles have had the most
positive effects [14]. (1) Increased collagen production: PDRN injections can stimulate the synthesis of collagen
deposit, which is a protein that gives skin its strength and elasticity. (2) Reduced inflammation: PDRN injections
have been shown to have anti-inflammatory effects, which can help to reduce redness, swelling, and pain etc. (3)
Accelerated wound healing: PDRN injections can promote angiogenesis of wound, which can help to promote the

healing of wounds.

And at the molecular level, PRP injections have been shown to release various growth factors, such as platelet-
derived growth factor (PDGF), transforming growth factor-beta (TGF-B), vascular endothelial growth factor
(VEGF), and insulin-like growth factor (IGF). These growth factors are involved in various cellular processes,
including cell proliferation, differentiation, migration, and angiogenesis [21-23]. PDGF is a potent mitogen (a

substance that stimulates cell division) for mesenchymal cells, which are involved in tissue repair and regeneration.
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TGF-B is involved in the regulation of the immune response and has been shown to promote the formation of
extracellular matrix, which is important for tissue repair. VEGF promotes angiogenesis, which is essential for

tissue regeneration, and IGF stimulates cell proliferation and differentiation [21-23].

We attempted a preliminary trial in 21 cases and obtained relatively satisfactory results. Patients' satisfaction was
relatively high (average 4.3), and the resolution time of ectropion was found to be somewhat faster (average 9.3
weeks) than the usual 3-6 months based on past experience [13], presumably due to the collagen synthesis increase
and anti-inflammatory effect of PDRN, as well as the tissue repair and angiogenesis effects that are further
enhanced by the use of PRP. After the PDRN and PRP injection, the outpatient follow-up was conducted at intervals
of 2-4 weeks, and the point at which the patient's symptoms or lid position had completely improved was recorded,
so there may be a difference of 1-2 weeks from the expected timing of improvement of ectropion. Therefore, it is
thought that the actual improved period was much faster than the average. In addition, since the time when the lid
returned to completely normal was measured, the improvement in symptoms perceived by the patient improved

significantly after a single injection at the time it was actually discovered.

15 primary cases were performed, of which 10 showed relatively good effects even with only one injection. On
the other hand, 6 patients who had undergone surgery two or more times were included, and all of them received
two or more injections. In the case of secondary surgery, contraction and scarring are naturally more severe than
in primary surgery, so additional injections were needed. As a result, the time for ectropion to disappear was
slightly delayed compared to primary patients. Despite the numerous positive effects, there are still factors that
may cause inconvenience or resistance for patients, such as the need for blood withdrawal and centrifugation for
PRP injection, additional costs associated with PDRN injection, and the need for frequent outpatient follow-up
after injection. This study was retrospective and had a small sample size, which may have resulted in selection
bias. Additionally, the lack of comparison with a group of patients who did not receive any injection therapy makes
it difficult to make an accurate numerical comparison of the improvement in ectropion. It is also difficult to confirm
whether the effects observed were due to PDRN or PRP alone. Nevertheless, this study is the first to use a
combination of PDRN and PRP for the improvement of temporary ectropion after lower blepharoplasty, and it is
a part of the effort to shorten the uncomfortable period experienced by patients after surgery. We will continue to
make efforts to improve patients' complications through further comparative studies and studies on the effects of

PDRN or PRP alone.
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229 Table 1. Patient demographics

Characteristic

Value

230
Sex
Male 9 (42.9) 231
Female 12 (57.1) 232
Total 21
233
Age (year)
234
Male 62.9 (51-75) 3
Female 61.3 (48-80) 235
Total 62.0
236
History of lower blepharoplasty 237
Primary 15 (71.4)
Secondary 5(23.8) 238
Tertiary 1(4.8) 239
Accompanying diseases 240
DM 6 241
HTN 8
Hyperlipidemia 4 242
243
Smoking history (Pack-year)
10~20 2 244
21~30 3 245
Location of Ectropion (Right, Left, Both) 246
Right 10 (47.6)
Left 11 (52.4) 247
Both 0 248

249 Values are presented as number (%), mean (range).

250



251 Table 2. Detailed results related to injection

Variable Value 252
Timing of injection for ectropion (weeks) Mean: 3.8 253
2 1
3 6 254
4 12
5 0 255
6 2 256
Total injection count Mean: 1.76
1 1047.6) 257
2 7 (33.3) 258
3 3 (14.3)
4 1 (4.8) 259
Additional injection timeline 260
total 2 inj.
3rd _ gth 1 261
rd _ Qth 1
p ,
4th 10 2 263
6th _ ’101h 1 264
total 3 inj.
2nd _ gth _ gth 1 265
th th th
i 1o | 266
total 4 inj. 267
3rd _ 5th _ 6th_ gth 1
Resolution time after surgery (weeks) Mean: 9.3 268
6 5(23.8) 269
8 6 (28.6)
10 3 (14.3) 270
12 6 (28.6) 271
14 1 (4.8)
Patient satisfaction scale (1-5) Mean: 4.3 272
1 (very dissatisfied) 0 273
2 (dissatisfied) 0
3 (neither satisfied nor dissatisfied) 2(9.5) 274
4 (satisfied) 10 (47.6) 275
5 (very satisfied) 9 (42.9)
Follow-up period (weeks) Mean: 34.9 276
24 8
2% 1 277
30 1 278
32 1
36 > 279
40 3 280
52 5 L
281

282 Values are presented as number (%).

283
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Figure legends

Fig. 1A. The preoperative frontal view showed no fat bulging due to past surgery, but wrinkles and tear through

deformity were observed in the lower parts of both eyes.

Fig. 1B. Ectropion was observed on the right side in the frontal view taken 4 weeks after surgery.

Fig. 1C. The symptoms improved in the frontal view taken 8 weeks after surgery, but ectropion remained.

Fig. 1D. Ectropion completely improved after a total of 3 injections in the frontal view taken 14 weeks after surgery.

Fig. 1E. In the frontal view taken 20 weeks after surgery, wrinkles improved compared to pre-operation, and tear

through deformity also improved.

Fig. 1F. Preoperative oblique view.

Fig. 1G. Postoperative 4-week oblique view.

Fig. 1H. Postoperative 8-week oblique view.

Fig. 11 Postoperative 14-week oblique view (complete resolution of ectropion).

Fig. 1]. Postoperative 20-week oblique view.

Fig. 2A. The preoperative frontal view shows symptoms of fat bulging and tear through deformity.

Fig. 2B. The postoperative 3-week frontal view shows ectropion symptoms on the left eye. PRP + PDRN injection

was performed.

Fig. 2C. The postoperative 8-week frontal view shows that symptoms improved after one injection, but ectropion

remains, so additional injection was performed.

Fig. 2D. The postoperative 12-week frontal view shows that the ectropion symptom has completely improved and

the fat bulging and tear through deformity have also improved.

Fig. 2E. Preoperative oblique view.

Fig. 2F. Postoperative 3-week oblique view.

Fig. 2G. Postoperative 8-week oblique view.

Fig. 2H. Postoperative 12-week oblique view. (complete resolution of ectropion).
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