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Abstract

Introduction: The search for painless and low-invasive alternatives
to correct the signs of infraorbital aging is a challenge in the field of
aesthetic medicine.

Objective: To evaluate the efficacy and safety of intradermal
microinjection of Autologous Platelet Concentrate (APC) in the
treatment of infraorbital signs of aging.

Method: An observational, analytical and longitudinal study was
carried out in 60 patients from the Hospital Clinico Quirargico:
“Hermanos Ameijeiras”, in the period between March 1, 2017 and
March 31, 2020. The treatment was applied monthly for 1 year.
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Results: 60 women with an average age of 45 + 4.3 years were
treated. After treatment, there were significant changes in the
Glogau Photodamage Scale (P=0.019), in the Global Aesthetic
Improvement Scale (P<0.021) and in the Allergan Infraorbital Gaps
Scale (P=0.011). The adverse events found were pain, inflammation
and ecchymosis. The degree of satisfaction reported by the patients
was good (6.6%) and very good (93.4%) (P<0.0033).

objectives were: 1) to evaluate the clinical response to treatment, 2)
to evaluate type and intensity of adverse events that occur and 3) de-
scribe the degree of patient satisfaction.

Methods

An observational, analytical, longitudinal study was carried out in
60 patients at the Hospital Clinico Quirtrgico: “Hermanos Ameijei-
ras”, in the period between March 1, 2017 and March 31, 2020.

Conclusions: Autologous platelet concentrate proved to be effective
and safe in reducing infraorbital signs of aging, associated with a

high degree of patient satisfaction. Treatment with CPA was applied monthly for 12 months. Three

months after the end of the treatment, the response to it was evaluated
(final evaluation), comparing the current state of the lesions (infraor-
bital subsidence, loss of infraorbital volume, wrinkles, pigmentation)
with the initial state; for this, and the patient had to attend the sched-
uled consultation. Throughout the study there was a rigorous con-
trol of adverse reactions. Before and after the procedure, the platelets
were quantified to determine the quality of the applied product (the
average degree of concentration of the platelets after the procedure
increased 10.8 times its initial value). Microbiological culture of the
extracted plasma was performed to guarantee that a sterile germ prod-
uct was administered.

Keywords: Autologous platelet concentrate; Infraorbital aging;
Infraorbital hollows; Platelet rich plasma; Rejuvenation of the
infraorbital hollows; Skin photoaging

Introduction

The aging process causes the loss of volume in the infraorbital
area, causing the appearance of wrinkles and dark circles (sagging or
marked furrow around the eyes associated or not with a coloration or
increased pigmentation of the lower eyelids). Several methods have
been used for its correction (lower eyelid blepharoplasty, chemical
peel, subdermal injections of fillers, radiosurgery, laser, and intense
pulsed light and autologous fat transfer), however, they can be asso-
ciated with significant risks for the patient. At present, there is a great
international boom in the use of less invasive aesthetic medical pro-
cedures based on the application of Platelet-Rich Plasma (PRP) and
its growth factors (FC) [1,2], but few studies objectively evaluate the
efficacy of the same, which motivated the realization of the present
investigation.

Goals

Inclusion criteria

Patients between 20 and 60 years old, of any sex and skin photo-
type, skin photoaging grade II, III (Glogau classification) [3], grades
1 to 4 of the Allergan Infraorbital Gaps Scale [4], normal complemen-
tary tests (hemogram with differential, coagulogram, blood chemistry
and serology for HIV, hepatitis B and C), with signed informed con-
sent (Table 1).

Elimination criteria

The primary objective was: to determine the effectiveness and
safety of the microinjection of Autologous Platelet Concentrate
(APC) in the treatment of infraorbital aging signs and the secondary

Patients who wish to abandon the study, presence of an adverse
event and / or complication that prevents continuing with the treat-
ment or patients who have missed a treatment session.
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Criteria

Time limits

Congenital or acquired coagulation disorders.

Prior and simultaneous to the procedure.

Bone marrow aplasia.

Prior and simultaneous to the procedure.

Prone to forming keloids.

Before the procedure.

Cardiovascular or pacemaker, neurological, liver, kidney, endocrine or immunological
diseases, decompensated.

Simultaneous to the procedure.

Severe psychiatric disorder or other limitation that prevents the patient from giving his
informed consent or makes his evaluation difficult.

Simultaneous to the procedure.

Pregnancy or breastfeeding

Simultaneous to the procedure.

Treatment with anticoagulants, antifibrinolytics, macrolides, terfenadine, cimetidine,
amiodarone, fluoxetine, NSAIDs, or corticosteroids.

One month prior to the procedure.

Application of topical retinoids, aesthetic treatments in the region to be treated, including
lasers, intense pulsed light, chemical peels, mesotherapy, carboxytherapy or others.

Three months prior to the procedure.

Fillers in the region to be treated.

One year prior to the procedure.

Active neoplastic diseases or during the follow-up period

Five years post-healing prior to the procedure.

Table 1: Exclusion criteria and their relationship with the time limits to perform the procedure.

Treatment

Once the patients gave informed consent, the included subject’s
registry template and the investigator’s internal registry were filled
out. All information on the included patients was compiled in the data
collection notebook (CRD). The blood was extracted (500 milliliters),
then the CPA was obtained with the Rotixa centrifuge (221 mm radi-
us) according to international standards [5]. To obtain the CPA, a first
light centrifugation of the whole blood was carried out in the plastic
bag for 3 minutes at 2800 rpm at 22 °C, with a centrifugation force
0f 2000 g, in this way 250 ml of red blood cells and 250 ml were ob-
tained. of PRP; then a second weighted centrifugation was performed
with PRP in the plastic bag for 5 minutes at 4500 rpm at 22 °C, with
a centrifugation force of 5000 g. Once the heavy centrifugation had
been carried out, the supernatant plasma was transferred through the
tubes that have the plastic bags for blood collection and only 10 ml
were left and it is in said volume that by shaking the platelets that
were deposited in the cell were resuspended. Bottom of the bag as
results of the centrifugation procedure. Subsequently, the red blood
cells were returned to the patients and finally a microinjection of 10
milliliters of the CPA was performed, distributed among the infra-
orbital hollows, the facial area, the back of the hands, the V of the
décolleté and the neck.

Variables Related to the Response to Treatment

The response to treatment was evaluated taking into account the
clinical examination of the patient, using the Glogau photodamage
classification scale) (Table 2) [3], the Allergan infraorbital void scale
(Table 3) [3] and the Global Aesthetic Improvement Scale (GAIS)
(Table 4) [6].

Adverse Events

Adverse events reported in the reviewed literature are pain, ede-
ma, and ecchymosis at the microinjection site [1,2] (Table 5) [7].

Degree of Satisfaction of Patients to Treatment

The degree of satisfaction (PSSS) of the patients with the treat-
ment was evaluated taking into account what was reported by the pa-
tient according to the scale (Table 6) [8].

Bioethical considerations

The protocol was submitted to the consideration and approval of
a Review and Ethics Committee (PRE) for Clinical Research created
for this purpose, which evaluated it from an ethical point of view. Ad-
ditionally, this protocol was submitted to scientific and methodologi-
cal review and approval by the Institutional Scientific Council (CCI)
of the Hospital Clinico Quirtrgico “Hermanos Ameijeiras”.

Statistical Methods Used

The medical records of the patients included in the study were
stored in the Department’s file. With the information gathered, a
Microsoft Office version XP database in Excel format was created,
which was exported to the SPSS version 21.0 system for analysis. To
summarize the information of the study sample, the arithmetic mean,
standard deviation and minimum and maximum values were used.
For all quantitative variables, the student’s t test was used. For all
qualitative variables (degree of aesthetic improvement, degree of in-
fraorbital subsidence, and degree of satisfaction), absolute numbers
and percentages were calculated before and after treatment, which
were compared using Pearson’s Chi-square test. In all hypothesis tests
carried out, a significance level o = 0.05 was used.

Sample’s size calculation

The sample size was calculated using the C4-Study Design Pack
computerized program. (C4- SDP) for sample size calculation (CTM).
Version 1.1 ® Glaxo Wellcome. SA [9] considering the following val-
ues: percentage of success reported in the literature 70%, percentage
of success in the current study of 80%. With an alpha error of 0.05, a
power of 80% and covering a loss of 5% of the patients, it was neces-
sary to have 60 subjects in total.

Results

The study sample consisted of 60 women with skin phototypes
between II and IV. The average age ranged around 45 + 4.3 years
(Table 7).

Regarding the Glogau PhotoDamage Scale, 51 patients were clas-
sified as grade 111, and 9 as grade II before the start of the study. After
treatment, 38/51 (63.3%) patients who were classified as grade III
were reclassified as grade II and 6/9 (66.6%) patients who were clas-
sified as grade II were reclassified as grade I (p=0.019); the rest of the
patients remained in the same grade assigned before treatment.
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Type

Characterization

Type I
“No wrinkles”

Early photoaging: slight pigmentary changes, no keratosis, minimal wrinkles, no scars, young patient, generally 28-35 years of age, no or minimal makeup.

Type II
“Movement wrinkles”

Early to moderate photoaging: visible early senile lentigo, early actinic keratosis, slight signs of scars, wrinkles and parallel smile lines begin to appear, patient age: late
30s or 40s, usually she wears some makeup.

Type III
“Wrinkles at rest”

Advanced photoaging: obvious dyschromia and telangiectasias, visible keratoses, neoplasms (+), wrinkles even when not moving, patient age: fifty years or older,
always wears a lot of makeup.

Type IV Intense photoaging: grayish-yellow skin, cutaneous neoplasms (+++), all wrinkled skin, no normal skin, age of patient: sixties or seventies, cannot wear makeup,
“Wrinkles only” “hard and cracked”.
Table 2: Classification of photoaging according to Glogau [3].
Grade Characteristics
0 None No visible sagging or loss of medial or lateral volume.
1 Minimal Minimal presence of voiding with some loss of volume medial to the medial pupillary line; smooth transition between lateral eyelid and cheeks.
2 Moderate Moderately defined gap extending laterally beyond the mid-pupillary line with moderate volume loss; smooth transition between lateral eyelid and cheeks with a slight
loss of volume.
3 Severe Severe defined gap extending laterally beyond the mid-pupillary line with moderate volume loss creating a defined groove along the eyelid-cheek junction.
4 Extreme The extreme defined hollow extends from the medial to the lateral canthus; the severe loss of volume creates a marked passage along the eyelid-cheek junction.
Table 3: The Allergan infraorbital void scale [4].
Evaluation Degree of improvement
1 Total answer. Patient with exceptional or much better improvement (excellent corrective result, total disappearance of the lesions).
2 Marked partial response. ::;iil;to g;:;tly improved or considerably better (marked improvement in appearance, but not completely optimal, reduction of lesions by > 50%
3 Slight partial response. Improved or somewhat better patient (appearance slightly better than initial condition, but needs more treatments, <50% lesions decrease).
4 Non-response No change (the same number and size of lesions as at the start of treatment).
5 Progression. Worse (increased number or size of lesions).
Table 4: Global aesthetic improvement scale (GAIS) [6].
Intensity Characteristics
Mild If the adverse event subsided without treatment.
Moderate If treatment was required, but the adverse event subsided with it.
Serious If he required hospitalization or did not yield to treatment.
Very serious If it endangered the life of the patient, if it caused sequelae or disability.

Table 5: Intensity scale of adverse events [7].

Evaluation Degree of satisfaction

1 Very bad. I did not get any improvement and the treatment caused me multiple discomforts (inflammation, bruising and pain).
2 Bad. I did not get any improvement, but the treatment did not cause me any discomfort.

3 Regular. The improvement was little.

4 Good. The improvement was noticeable, but not total.

5 Very good The improvement was complete with minimal discomfort.

Table 6: Scale of the degree of patient satisfaction [8].

According to the Global Aesthetic Improvement Scale, there were
significant changes after treatment (p <0.021); 10/60 (16.6%) patients
achieved a total response, 34/60 (56.6%) patients achieved a marked
partial response, and 16/60 (26.6%) patients achieved a slight partial
response.

Regarding the Allergan infraorbital gap scale, 30 patients were
classified as grade 4, 14 as grade 3, 10 as grade 2 and 6 as grade 1,
before the start of the study. After treatment, 22/30 (73.3%) patients

who were classified as grade 4 were reclassified as grade 3, 10/14
(71.4%) patients who were classified as grade 3 were reclassified as
grade 2, 6/10 (60.0%) patients who were classified as grade 2 were
reclassified as grade 1 and 4/6 (66.6%) patients who were classified
as grade 1 were reclassified as grade 0 (p=0.011); the rest of the pa-
tients remained in the same grade assigned before treatment (Figures
1 and 2).

All the patients reported some adverse event (pain, inflammation
and ecchymosis), which were of slight intensity, did not imply changes
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Mean (SD) 45.6 (+4.3)
(Minimum; Maximum) (275 58)

N %

Age 20-29 15 25.0
30-39 12 20.0

40-49 27 45.0

50-60 6 10.0
Sex Female 60 100.0

I 24 40.0

Skin phototype 111 33 55.0
v 3 5.0

11 9 15.0

Glogau

Jess 51 85.0

221 6 10.1

2 2 10 16.6

Degree of infraorbital subsidence

3 14 233

4 30 50.0

Table 7: Epidemiological and clinical characteristics of the subjects.

Figure 1: Images showing the modifications in the Allergan Infraorbital Gap Scale
(1A) before and after (1B) treatment with CPA.

Figure 2: Images showing the modifications in the Allergan infraorbital gap scale (2A)
before and after (2B) treatment with CPA.

APC
N=60
N %
PAIN 60 100
Adverse events INFLAMMATION 50 90
EQUIMOSIS 51 85
Duration LESS THAN 7 DAYS 60 100
Intensity Light 60 100
Attitude NO CHANGES 60 100
Result RESOLVED 60 100
Table 8: Adverse events.
APC
N=60 P
SATISFACTION N %
REGULAR 0 0
<0,0033 (x2)
GOOD 4 6,6
VERY GOOD 56 93,4

Table 9: Degree of satisfaction, according to the patients’ own satisfaction scale (PSSS).

before the intervention and were completely resolved. The pain oc-
curred during the procedure and disappeared immediately after com-
pletion of the procedure (100%), the inflammation (90%) lasted 2 to
3 days and the ecchymoses at the puncture sites (85%) they were of
short duration (five to seven days in duration) (Table 8).

Of the 60 patients treated with CPA, 4/60 patients (6.6%) reported
a good degree of satisfaction and 56/60 patients (93.4%) reported a
very good degree of satisfaction, due to the fact that they achieved
evident improvement with respect to their condition initial (Table 9).

Discussion

The skin of the eyelids is extremely thin and decreases in thick-
ness with the aging process, which gives it translucency, allows us
to see the superficial vascular network and gives it a reddish-bluish

hue. The loss of infraorbital fat, structural in extremely thin people
or with wasting disease, contributes to this effect. Sun exposure dries
out the skin and destroys collagen and elastin fibers, making it even
thinner. There are also structural conditions that cause changes in
light reflection and create infraorbital “purple shadows”, such as deep
orbits, enophthalmos, and prominence of the superciliary arch and
prominence of the nasal bridge. The loss of volume and tension of the
orbital malar ligament associated with age reduces the support of the
midface structures and favors the formation of an infraorbital sulcus.
As the region plays an important role in facial appearance, rejuvena-
tion of the area has immense cosmetic benefit, and various treatment
modalities have been used to achieve this [10].

The first randomized controlled clinical trial for PRP skin reju-
venation was conducted in 2018 by Alam M and colleagues who in-
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jected 3 milliliters of PRP and saline (monotherapy) into the same
subjects on one cheek and the contralateral cheek, respectively. At the
six-month follow-up, two masked dermatologists performed the sub-
ject evaluation and found that the PRP-treated cheek compared to the
saline-treated cheek showed a significant improvement in skin texture
(P=0.02) and in wrinkles (P=0.03) [11].

Mehryan P et al. Treated 10 patients with a single session of intra-
dermal injections of 1.5 ml of PRP in the area of the lacrimal canal
and crow’s feet wrinkles on each side. The improvement in infraor-
bital color homogeneity was statistically significant (P=0.010), but
no statistically significant changes were observed in melanin content,
stratum corneum hydration, wrinkle volume, and visibility index. The
participants’ satisfaction score and the physician’s global assessment
score were 2.2 and 1.7, respectively, on a scale of 0-3 [12].

Ozer K et al. Subjected 9 patients complaining of infraorbital dark-
ness to 3 sessions with monthly PRP injection frequency. Patient-re-
ported results for FACE-Q satisfaction and quality of life for FACE-Q
before and after the procedure showed a statistically significant im-
provement (P<0.05). Overall satisfaction with the result was 83.33
+ 16.25 (range 63-100). Only transient ecchymoses and edema were
observed and improved during follow-up [13].

Aust M et al. Published 20 patients treated three times at monthly
intervals with 2 ml of PRP for each infraorbital region, administered
laterally using 27 G 38 mm cannulas. The patients were evaluated on
the days of treatment and one month after the third injection by means
of photographic images and measurements of the firmness and elas-
ticity of the skin using a cutometer to objectify the subjective evalua-
tions of the questionnaires of the patient and the doctor. A progressive
improvement of the aesthetic result and a high level of patient satis-
faction were determined. Cutometer measurements showed a statis-
tically significant higher level of skin firmness (P=0.0005) (due to
increased collagen production) and a statistically significant increase
in skin elasticity (P=0.0021) (thanks to increased elastin production).
In addition to the swelling visible immediately after injection, there
were no other undesirable side effects or complications. The typical
burning sensation during injection was not reported [14].

Evans AG et al. conducted a systematic review and meta-analy-
sis on rejuvenation of the periorbital area with PRP. They found 19
studies where 455 patients were treated (95% female, age range 28-
60). The patients were treated a mean of 3 times (range 1-8) at mean
intervals of 23 days (range 14-56 days). Follow-up averaged 3 months
(range 1 to 6 months). Meta-analysis of 3 randomized controlled clin-
ical trials showed that PRP-treated patients had higher satisfaction
over controls (saline, platelet-poor plasma, mesotherapy, and as an
adjunct to laser therapy) (P=0.001) [15].

In our study, 60 women with an average age of 45 + 4.3 years
were treated. After treatment, there were significant changes in the
Glogau Photo Damage Scale (P=0.019), in the Global Aesthetic Im-
provement Scale (P<0.021) and in the Allergan Infraorbital Gaps
Scale (P=0.011). The adverse events found were pain, inflammation
and ecchymosis. The degree of satisfaction reported by the patients
was good (6.6%) and very good (93.4%) (P<0.0033).

Despite the heterogeneity in the form of preparation, the number
of doses, the interval between sessions and in the evaluation methods,
all the studies reviewed and also ours demonstrated that therapy with
injectable PRP induces an improvement in appearance, texture , pig-

mentation and fine lines of the periorbital skin, so we can conclude
that autologous platelet concentrate proved to be effective and safe in
reducing infraorbital signs of aging, associated with a high degree of
patient satisfaction.
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