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1   |   INTRODUCTION

Practice of esthetic medicine has a long history but re-
cent introduction of various types of medical products—
especially injectable fillers—and their approval by 
authorized regulatory agencies, has flourished this field.1,2 
Hyaluronic acid (HA)-based fillers are main choices in 
esthetic field that have been widely used for years. They 
are safe, biocompatible, and can be easily resolved by hy-
aluronidase.1,3–5 Polycaprolactone (PCL)-based fillers are 
a new generation that have been introduced in 2000 s.2,6 
This group of fillers are collagen stimulators and have 
shown acceptable safety and satisfactory immediate and 
long-term results in limited available studies.2,6,7 PCLs 
are biodegradable and have been well-received because of 
the perception and claims of their long-lasting effects but 
their main drawback is that they do not respond to hyal-
uronidase and may need invasive removal procedures.2,7

In general, perceived safety and reversibility of fillers 
as well as their ease of application by minimally invasive 
procedures have made these products popular among cli-
ents and physicians.4,8 However, like any other medical 
practice, esthetic procedures are not free of complications 

and with the increasing prevalence of the use of injectable 
fillers, we expect to see related complications more than 
ever.4,5,8 These complications may be due to natural body 
responses to the filler's components, technical injection 
issues, using inappropriate products or some unexpected 
events (like infection or migration) and could happen 
early or even years after the procedure.3,4

Various imaging modalities including plain X-ray, CT 
scan, MRI, PET scan, and ultrasonography (USG) have 
been proposed for the diagnosis of filler-related com-
plications.9 To get the best and safest results in esthetic 
medicine, many practitioners have recently been utiliz-
ing ultrasonography (USG) in their daily practice which 
is a dramatic advancement in this field. Using USG with 
Doppler properties enables esthetic physicians to safely 
inject in appropriate tissue layers, minimizes vascular and 
other adverse events and facilitates diagnosis and treat-
ment of complications.3,10,11

In this report, we present a late PCL filler-related com-
plication (nodule formation triggered by viral infection) 
which could not be easily treated without the use of USG. 
This case underscores the indispensable role of USG in es-
thetic treatments and management of filler complications.
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Abstract
A 60-year-old woman underwent polycaprolactone-based filler injection in her 
midface. Four months later, she developed progressive swelling of midface after 
a self-limiting viral gastroenteritis. The diagnosis was “delayed-onset immune-
mediated nodule formation triggered by a virus.” Ultrasonography enabled us to 
efficiently treat her with a tailored intralesional corticosteroid injection method.
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2   |   CASE DESCRIPTION

A 60-year-old woman was referred to our clinic with chief 
complaint of progressive and expanding swelling and pain 
in cheeks and under eyes (around the sites of previously 
injected filler). According to the history of previous injec-
tion plan obtained from her former esthetic physician, 
a total amount of 6 cc PCL filler had been placed in her 
“zygomatic arch and eminence,” “medial and lateral sub-
orbicularis oculi fat (SOOF),” “superficial malar fat pad,” 
and “nasolabial fold” bilaterally, 6 months prior to our 
visit. 27G needle was used for zygomatic region injections 
and other parts were injected with a 25G cannula. In past 
medical history, she reported hypertension, hyperlipi-
demia, and pre-diabetic condition and there was no recent 
history of COVID-19 or its immunization. No trauma, 
dental and sinus problems, and autoimmune diseases 
were reported. The trigger of her swelling was a simple 
and self-limited viral infection (gastroenteritis), 4 months 
after filler injection. The swelling had been progressively 
continuing even 2 months after recovery of virus so that 
reached periorbital areas and caused pain, and discomfort.

In her inspection, deformity and diffuse edema of face 
and malar edema were observed. We found multiple pal-
pable firm and tender nodules with the biggest diameters 
of 70 × 50 and 60 × 40 millimeters (mm) in right and left 
midface areas, respectively. In physical examination, we 
did not detect local fluctuation and/or abscess or any sign 
indicative of systemic infection. Based on past medical his-
tory and patient's condition, our diagnosis was “delayed-
onset nodules, triggered by a viral infection”. We began 
the treatment with local injection of triamcinolone (1 mg/

cm2) in nodules by canalization and injection method 
using a 70 mm 18G cannula and under direct observa-
tion. This treatment is accepted for late-onset immune-
mediated nodules.2,8 Due to patient's medical background 
and involvement of T lymphocytes in delayed type hyper-
sensitivity reactions, neither systemic corticosteroid nor 
antihistamine were prescribed.8,12

F I G U R E  1   (A) Ultrasonography of 
the right tear trough, B mode, sagittal 
view by handheld 20 MHz ultrasound; 
(B) Ultrasonography of the mid cheek 
in midpupillary line inferior to mid 
cheek groove, B mode, sagittal view, 
by handheld 20 MHz ultrasound. (A) 
It shows edema in periorbital area and 
hyper echogenicity in suborbicularis oculi 
fat (SOOF). (B) A mass about 20 mm in 
length has filled the whole space between 
the maxillary bone and skin and multiple 
bright hyperechoic spots with mini-comet-
tail artifact in hypoechoic matrix are 
indicative of polycaprolactone deposits.

F I G U R E  2   Targeted treatment design for patient to reach all 
involved areas by nodules and inject corticosteroid efficiently



      |  3 of 5SHEKARRIZ and SHOJAEE

Unfortunately, our treatment at first step was not 
successful and 15 days later, she again presented with 
persistent symptoms. At her second presentation, we 
studied her face by handheld 20 MHz ultrasound device 
and found soft tissue thickness of 20 mm in midface areas 
and tissue reaction in deep fat pads of preorbital regions 
(Figure  1). With the assistance of ultrasound, we found 
out that the cause of failure of our first treatment was 
deep placement of filler where we did not reach in first 
local corticosteroid injection. Based on the deep dispo-
sition of filler and extent of its spread, we planned for a 
targeted second step treatment to enable us to reach all 
involved areas. We drew a grid in her midface (on the 
nodules) to determine points of injection and ensure com-
plete coverage during treatment (Figure 2). Each square of 
the grid with dimensions of 1 × 1 cm became one unit for 
corticosteroid injection (Figure 2). Ultrasound helped us 

to consider each square as a cube with 20 mm depth and 
have a 3D perspective of the involved area to plan for deep 
therapeutic corticosteroid injection. In this regard, we first 
horizontally canalized the involved areas in each side with 
a 70 mm 18G cannula and then vertically injected 0.1 cc 
of diluted 10 mg/cc triamcinolone at two various depths 
with a 20 mm 27G needle in each unit: first injection was 
at 20 mm depth and then we dragged back the needle to 
reach the other point of injection at 10 mm depth. In ad-
dition, 1 mg/cm3 of the triamcinolone with same dilution 
was injected at both infraorbital regions (SOOFs) using 
18G cannula under guidance of ultrasound.

To achieve the desired dilution of our medication, we 
mixed 0.5 cc of triamcinolone 40 mg/cc with 0.5 cc lido-
caine 2% and 1 cc normal saline solution.7 Patient was dis-
charged with oral minocycline for 4 weeks and the results 
after 4 weeks of follow-up were satisfactory (Figure 3).

F I G U R E  3   (A) Patient in her first 
referral to our clinic. (B) 4 weeks after 
treatment with intralesional corticosteroid 
injection under guidance of ultrasound
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3   |   DISCUSSION

Expansion and popularity of esthetic medicine means 
more procedures, involvement of more physicians in this 
field and consequently, facing more complications and 
adverse effects (4, 5, 8). While filler-related complications 
can be minimized through knowledge of facial anatomy, 
injection training, and having enough information about 
dermal filler products, facing these complications seems 
inevitable even for the best esthetic practitioners.3,4,8,12 
Our knowledge about complications of esthetic proce-
dures is also limited because it is still a new field, and 
many issues are not well-known or reported; thus, sharing 
our experiences adds to the body of evidence and assists 
other practitioners to diagnose and manage these compli-
cations in a timely manner.4,5

Like all medical consultations, our first measures for 
this patient were thorough history taking and clinical ex-
amination. In esthetic field, knowledge about previously 
done procedures and the type and amount of injected 
fillers is important to decide for the best management of 
complications.8 If we have no clue of the filler type and 
site, USG can reveal them.3,8 In this case, available data 
and our findings were in favor of late-onset hypersensitiv-
ity reaction and affirmed the diagnosis of “delayed-onset 
nodule formation, triggered by a viral infection.”

Nodule formation can be an early or delayed compli-
cation of all fillers and its cause may be infection, hyper-
sensitivity reactions or mixed so that would not be easily 
distinguished.4,5,8 The probability of nodule formation 
with PCLs has not been reported more than other fillers2,7 
but it should be kept in mind that PCLs have been newly 
launched2 and we still lack evidence about their probable 
complications.6 There are few reports of delayed nodules 
with HA fillers triggered by viruses or immunization.4,8 
Sporadic reports of histologically confirmed hypersensi-
tive delayed-onset nodules in PCL fillers with unknown 
underlying causes are available.6,13 Kalantari et al. have 
recently reported the first case of delayed hypersensitivity 
reaction of PCL filler to COVID-19 vaccine14 and to our 
knowledge, the present report is the second case of de-
layed immunologic reaction of PCL-based fillers to virus 
exposure.

Regardless of the cause, the definite treatment for 
filler-related delayed hypersensitivity reactions is filler re-
moval.2,5,8,12 For HA fillers we can choose removal as the 
first treatment by using hyaluronidase. However, removal 
of non-HA fillers needs invasive or surgical procedures 
that is not always accepted and/or applicable. Considering 
the site and extent of the involvement in the current case, 
the surgical filler removal could have resulted in signif-
icant disfiguration and scars. Besides cosmetic issues, 
facial surgeries in the mid-face can result in temporary 

or even permanent palsies of facial nerve branches.15 A 
recent systematic review of the anatomical variations of 
facial nerve distribution patterns in the mid-face revealed 
that more than 50% of the population lack adequate anas-
tomosis between the facial nerve branches in this region. 
Findings of this study show considerable risk of mid-face 
post-operative nervous complications.15 Thus, it is safer to 
regard surgery as the last treatment in such cases.2

Recommended first line treatment for PCL-related 
delayed-onset immunologic nodules is intralesional corti-
costeroid (may be combined with 5FU for better response) 
with or without oral corticosteroid. This local treatment 
may regularly continue until the filler absorbs gradually 
and symptoms subside.2,5,8 Due to our patient's underly-
ing conditions, prescription of systemic corticosteroid was 
risky; so, intralesional treatment was chosen. The reason 
for failure of our first step treatment was deep deposition 
of filler that was found out by USG on the patient's second 
visit. If USG had not been used, she may have undergone 
repeated ineffective superficial intralesional injections or 
even surgical removal would have been chosen.5,8 Malar 
edema was another problem in this case. It is a complica-
tion of under-eye filler injections and may be due to deposi-
tion of filler superficial to malar septum or direct pressure 
on lymphatic system that disturbs lymphatic drainage.5,16 
As mentioned, we also treated her malar edema by local 
corticosteroid injection at infraorbital regions under guid-
ance of ultrasound. Prescription of minocycline in this 
patient was for coverage of probable bacterial agents that 
may have a role in delayed-onset nodules5 and its anti-
inflammatory properties as well.17

Based on our knowledge, this article is the second re-
port of delayed-onset nodule formation in a PCL-based 
filler triggered by virus exposure. As PCL-based fillers are 
new, probability of this phenomenon should be addressed 
by the clinicians in future studies. Ultrasound application 
by providing a 3D perspective through adding the third 
axis to the 2D x-y axes of the surface gives a more compre-
hensive anatomical insight of the site to the practitioners. 
Using this feature guided us in doing therapeutic injec-
tions and resulted in the most effective treatment for this 
patient. We also tried to design an innovative and effective 
tailored treatment method as the second step: determin-
ing therapeutic units with assistance of USG enabled us 
to spread medication to all affected areas with the least 
injection points in a short time. Discussion about the pri-
mary rejuvenation esthetic procedures is not the aim of 
this report but it is worth mentioning that every person 
is unique and for correction of facial imperfections, one 
method does not fit all. Tailored cosmetic treatment based 
on the analysis of client's characteristics and imperfec-
tions, contributes to the most efficient and natural results, 
and minimizes complications.
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4   |   CONCLUSION

Combination of comprehensive physical examination, 
patient's past medical history and USG provides a great 
package for the treatment of filler-related complications. 
All esthetic procedures—for cosmetic issues, rejuvena-
tion, and treatment of complications—should be targeted 
based on patient's condition and characteristics. USG 
enables the practitioners to have a thorough anatomical 
perspective of the site of action and tailor procedures to 
each client to minimize complications or treat them ef-
ficiently. Another important point is that no product is 
risk-free and esthetic physicians should always expect un-
determined complications of products—especially newly 
launched ones—and be ready to manage them.
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