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Abstract: The increase in the use of filler treatments within minimally invasive cosmetic surgery has
correspondingly escalated the variety and frequency of associated side effects. Initially, unregulated
procedures led to primary side effects such as infections, foreign body reactions, and granuloma
formation. However, severe vascular complications like skin and tissue necrosis and blindness have
emerged as recognized risks. Side effects from filler treatments can range from mild to life-threatening,
including edema, pain, tenderness, numbness, bleeding, bruising, hematoma, redness, erythema,
pigmentation, allergic reactions, itching, pruritus, the Tyndall effect, asymmetry, irregularity, mi-
gration, skin and soft tissue infections, nodules, granulomas, and vascular compromise. These side
effects are categorized into early and delayed types. Many complications, particularly those related
to vascular abnormalities, are frequently linked to procedural issues, emphasizing the importance
of understanding filler properties, injection techniques, and facial anatomy. Preventing side effects
is ideal, but early detection and treatment are crucial. Recognizing potential side effects based
on their timing and understanding appropriate preemptive treatment methods is essential. This
discussion addresses non-vascular side effects, highlighting their onset, symptoms, and management
strategies. The comprehensive understanding and careful management of these side effects are vital

for minimizing complications and ensuring patient safety in filler treatments.

Keywords: filler treatments; side effects; vascular complications; edema; granuloma

1. Introduction

The increase in the use of filler treatments within minimally invasive cosmetic surgery
has correspondingly escalated the variety and frequency of associated side effects [1]. Prior
to their widespread adoption, unregulated procedures often led to infections, foreign body
reactions, and granuloma formation as primary side effects [2—4].

Side effects from filler treatments can vary from mild to life-threatening. Common
side effects include edema (swelling), pain, tenderness, numbness, bleeding, bruising,
hematoma, redness, erythema, pigmentation, allergic reactions, itching, pruritus, the
Tyndall effect, asymmetry, irregularity, migration, skin and soft tissue infections, nodules,
granulomas, and vascular compromise [2,3,5-10]. These side effects are categorized based
on their onset into early and delayed types [8,11]. Many complications, particularly those
related to vascular abnormalities, are frequently linked to procedural issues, underscoring
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the importance of a deep understanding of filler properties, injection techniques, and facial
anatomy, particularly the vascular structures [2,3,7,12,13].

Recognizing potential side effects based on their timing and understanding appro-
priate preemptive treatment methods is essential [14-24]. Keywords including “filler
injection”, “dermal filler”, “adverse effect”, “nodule”, “granuloma”, and “infection” were
searched in the MEDLINE, PubMed, and Ovid databases for relevant studies published
on clinical trials, diagnosis, and treatment. Some papers were further reviewed using a
double-blinding approach, sample size, control usage, randomization usage, and objective
endpoint measurements. All studies were classified according to the Oxford Center for
evidence-based medicine evidence hierarchy [7]. The complications of the fillers were
classified into early (hours and days) and mid and late complications (weeks to years
post-procedure).

Summary of the Identified Literature:

In our review of the literature on the side effects and complications associated with
dermal filler treatments, we identified a total of 123 relevant articles from various medical
and cosmetic dermatology databases, including MEDLINE, PubMed, and Ovid. These
studies encompassed a wide range of topics, including early and late-onset side effects,
complications related to injection techniques, and patient-specific factors influencing out-
comes. The identified literature provided detailed information on common side effects such
as edema, bruising, hematoma, erythema, infections, nodules, granulomas, and vascular
complications. Additionally, the literature offered insights into preventive measures and
treatment protocols for managing these complications.

Number of Articles Excluded:

Out of the 123 initially identified articles, 74 were excluded from our review.

Reasons for Exclusion:

Lack of Relevance: Thirty articles were excluded because they did not directly address
the side effects or complications of dermal filler treatments.

Insufficient Data: Twenty articles were excluded because of insufficient or incomplete
data on side effects and complications.

Duplicate Studies: Fifteen articles were identified as duplicates and were excluded to
avoid redundancy.

Poor Methodological Quality: Nine articles were excluded because of poor method-
ological quality, such as small sample sizes, lack of control groups, or non-randomized
study designs.

By focusing on the remaining 49 high-quality articles, we ensured a comprehensive and
reliable review of the side effects and complications associated with dermal filler treatments.

The aim of this study is to gather and comprehensively review the relevant literature
on the side effects and complications associated with dermal filler treatments, with the goal
of extracting valuable insights to better understand these adverse outcomes and improve
clinical practices.

2. Early Side Effects
2.1. Post-Treatment Contour Irregularity

Contour irregularity represents the most common complication associated with the
use of volumizing hyaluronic acid (HA) fillers. Depending on the underlying cause, these
irregularities can range from transient lumpiness caused by immediate post-injection
swelling, which typically resolves within a week, to uneven contours resulting from
inadequate placement technique or insufficient injection volume. More persistent contour
irregularities may develop weeks or months following an otherwise successful procedure
because of individual physiological factors. Fortunately, such undesirable outcomes can
often be corrected by the administration of hyaluronidase if an HA filler was used for
the treatment.

Contour irregularity following an HA filler procedure generally falls into two cat-
egories as follows: those stemming from the inadequate placement of an HA filler and
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those developing gradually long after the initial procedure. Inadequate placement is of-
ten attributable to the practitioner’s lack of skill or the injection of insufficient volumes.
Alternatively, irregularities can occur when only one localized area of the face is treated
without considering the balance and harmony with the rest of the face. Cases where ir-
regularities may not be apparent initially but appear over time are often due to factors
such as subsequent aggregation of the HA filler caused by surrounding muscle contraction,
gradual swelling of the HA filler due to its hydrophilicity, or variations in the longevity of
HA fillers in different facial regions [5,25].

Overfilling certain facial areas can exacerbate contour irregularities. For instance,
excessive filling of the lower pretarsal area during pretarsal roll augmentation can cause
the injected volume to spill over into the adjacent infraorbital fat region, exacerbating
puffiness under the eyes. Similarly, overcorrection of the canine fossa during nasolabial
fold correction can cause excess volume to migrate upward, creating a doughy, pillowy
appearance in the nasolabial fat pads. The periorbital area, with its thin skin, and the nasal
and frontal regions, with limited space for HA filler placement, are particularly at risk for
contour irregularities when suboptimal techniques are employed [15,26-28].

Irregularities in forehead contours can occur immediately after HA injection or develop
with a time lag of 3-6 months post-treatment because of the contraction of surrounding
muscles. Immediate unevenness is often the result of a suboptimal placement technique,
such as failure to distribute the filler evenly across the forehead. Using a cannula instead of
a needle can help create a smooth, even forehead contour, as its longer length allows for
better reach into multiple areas across the forehead.

In the periorbital area, overcorrection of the tear trough can lead to the Tyndall effect
or the appearance of disfiguring lumps. Unevenness can occur particularly when HA filler
is added to the tear trough without addressing the volume deficit in the malar region below.
Treatment of sunken eyes with fillers is also prone to developing contour irregularities,
which may become more noticeable when the eyes are closed [29]. Therefore, moderate
under-correction is advised when treating sunken eyes, aiming for only 60-70% correction
with the eyes open. Pretarsal roll augmentation is also susceptible to lumpiness if the
injection lacks smooth consistency or if too little volume is injected into loose, saggy lower
pretarsal skin [30].

Occasionally, treatment may initially appear perfect because of post-injection edema,
only to reveal subtle irregularities 1-2 weeks later as the swelling subsides. Patients should
be informed of this possibility in advance to avoid misunderstandings and be advised
that follow-up visits are scheduled to identify and correct any such irregularities. The
primary purpose of volumizing fillers is to fill out areas of volume deficit or depletion,
and achieving an aesthetically desirable outcome can be elusive when working with an
insufficient amount of HA filler. Injecting too little filler can result in a loose and saggy
appearance rather than a taut and tight one [5,25,31].

Key regions of the face where overcorrection can lead to undesirable outcomes include
the following:

Nasal Dorsum: Overfilling can widen the nose, creating an unnatural appearance.
Filler rhinoplasty involves injecting a fluid gel-type material to lift the overlying soft tissue.
However, excess volume can spread sideways, broadening the nose [32].

Canine Fossa: Overcorrection during nasolabial fold treatment can result in an un-
natural contour, blowing the malar cheeks out of proportion and giving a monkey-like
appearance.

Forehead: Overfilling the central forehead without addressing the lateral forehead
regions can lead to localized protrusion, while placing too much volume across the entire
forehead can produce a disproportionately bulbous appearance [15,26-28].

Medial Malar and Zygomatic Region: Adding volume only in the medial malar to
address infraorbital hollowness can cause lateral expansion of the cheeks, blending with
the fullness already present in the lateral zygomatic region.
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Pretarsal Roll: Overfilling can disrupt the balance and harmony of the eyes, creating a
worm-like appearance if the roll becomes overly thick.

Lips: To prevent an overdone, duck-like appearance, minimal filler should be injected
in a single session. In patients with a naturally protruded upper lip, conservative injection
or avoiding the upper lip may be necessary [33]. The study by Taraneh et al. recommended
using less than 1 cc of a filler to avoid issues [34].

The gradual appearance of irregularities over time is generally attributable to the sub-
sequent clumping of the HA filler because of surrounding muscle activity or the hydrophilic
nature of HA, which attracts water and gains volume. For instance, muscle contractions in
regions of heavy facial animation, such as the forehead, glabella, and infraorbital regions,
can cause the filler to shift and migrate from the implanted site, resulting in aesthetically
displeasing bulges and irregularities. Protrusion of the hypertrophic medial muscular band
of the orbicularis oculi muscle during smiling can accentuate the appearance of bulges, and
repeated muscle contraction can cause the filler to clump up and protrude even when the
face is at rest.

HA fillers” hydrophilic nature can lead to post-injection swelling, particularly in
areas with reduced dermal thickness such as the delicate periorbital region. Different
types of HA fillers have different water absorption capacities, with monophasic HA fillers
demonstrating a higher water retention capacity compared with biphasic HA fillers. This
tendency to attract water can contribute to increased longevity but also poses a risk of
undesired swelling and contour irregularities in delicate areas.

In conclusion, the management of post-treatment contour irregularities requires a
thorough understanding of facial anatomy, proper injection techniques, and appropriate
patient selection. Careful planning and execution, combined with the use of suitable fillers
and adjunctive treatments, such as botulinum toxin injections, can help minimize the risk
of contour irregularities and achieve optimal aesthetic outcomes.

2.2. Bruising and Hematoma

Bruising and hematoma are among the most prevalent early side effects of filler
treatments, occurring immediately or within a few days of the procedure. Bruising is often
visible immediately post-procedure if blood vessels are compromised during injection.
Techniques like injecting in the supraperiosteal plane can mitigate but not completely
prevent bruising [35].

If blood vessels around muscles or periosteum are deeply situated, bruising may not
be immediately evident, complicating the application of adequate compression to prevent
a hematoma. In such scenarios, hematomas may develop slowly and become apparent
later [6,36-39]. Immediate application of sufficient compression is recommended even if
minor bleeding is observed to prevent substantial bruising or hematoma later. Patients on
anticoagulants or other medications that enhance bleeding should be advised to discontinue
these medications several days prior to the procedure [4].

Factors influencing bruising and hematoma include needle size, treated layer, patient-
specific factors (such as age, physical condition, vascular health, and existing conditions like
liver disorders), and medications (e.g., aspirin, warfarin, NSAIDs, vitamin E, fish oil) [4]. To
minimize bruising and hematoma, cold compresses before and after the procedure or mixing
lidocaine with epinephrine for vasoconstriction during local anesthesia may be effective.
Above all, a gentle and unhurried approach during all procedures is paramount [4,40].

When utilizing a cannula, creating space with partial tunneling before injection can
increase the hematoma risk if tissue swelling indicates potential vascular damage. Immedi-
ate cannula removal and sufficient compression application are necessary in such cases.
Compressing the area for at least 3-4 min to ensure no further swelling at the treatment
site is recommended before either creating a new entry point for cannula insertion or
postponing the procedure [4,40,41].
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2.3. Edema

Properly administered filler injections can still result in transient edema, typically
resolving within 2-3 days. Certain HA fillers may cause significant initial swelling because
of their hyaluronic acid content and the properties of the filler, which promote water
retention. Awareness of the degree of initial swelling for each filler type is crucial, and
patients should be informed about potential swelling with specific fillers [37,42-45].

Distinguishing between hematoma from vascular damage and edema from water
absorption by the filler is necessary. Hematomas are usually accompanied by bruising and
are not uniform across the treatment area, often developing immediately post-procedure
or within a few minutes. Excessive partial tunneling with a cannula can also cause severe
swelling even without direct bleeding from vascular damage if soft tissue is excessively
disrupted [41]. Minimizing partial tunneling and applying sufficient compression post-
procedure can help prevent significant swelling.

Filler injections can also trigger a delayed hypersensitivity reaction days to months post-
procedure, manifesting at the injection site or where the filler has migrated [8,9,20,45-48].
Symptoms of a delayed hypersensitivity reaction include severe swelling, erythema, and
itching or pain at the injection site. Initial treatment typically involves administering
steroids and antihistamines to alleviate symptoms. If symptoms persist or recur after initial
improvement, removal of the filler may be necessary, as the reaction typically resolves once
the filler is removed [5,11,36,49,50]. For HA fillers, the enzyme hyaluronidase can dissolve
the filler; for non-HA fillers, manual expression through an incision or direct removal may
be required [51-54]. If a nodule forms, injecting a diluted solution of triamcinolone or 5-FU
into the nodule followed by vigorous massage can help break down the nodule before
proceeding with removal techniques [54-56].

2.4. Infection

Symptoms such as a burning sensation, erythema, or swelling within 2-3 days post-
filler injection suggest a potential infection at the injection site [57]. Preventing procedural-
related infections requires thorough disinfection of the treatment area and the use of sterile
medical gloves during the procedure [9,49,58,59]. Post-procedure antibiotics are sometimes
prescribed as a preventative measure.

For treating infections, oral antibiotics are typically administered. Common choices in-
clude Amoxicillin + Clavulanate or Cephalexin; for penicillin-allergic patients, Ciprofloxacin
is an alternative [5,20,52]. If an infection persists despite initial antibiotic treatment, the
presence of an abscess should be evaluated. If an abscess is suspected, incision and drainage
followed by pus culture to identify the appropriate antibiotic are necessary [49,54]. For an
inflammatory nodule, antibiotics effective against such infections, such as Clarithromycin +
Moxifloxacin, Ciprofloxacin, or Minocycline, are used [48].

Herpes infections around the mouth require differential diagnosis, especially in im-
munocompromised patients who might experience herpes virus recurrence after filler
injections near the mouth. Symptoms include a tingling sensation at the injection site,
followed by vesicle and crust formation [10,45,60]. Differentiating this from skin necrosis,
which presents with a reticular pattern and color change in the skin, is crucial. Prophylactic
antiviral treatment should be considered for patients with a history of frequent herpes
recurrences at the time of the procedure. Prophylactic treatment typically involves pre-
scribing Valacyclovir 500 mg twice daily for three days, while treatment for an actual viral
infection involves prescribing 2000 mg of Valacyclovir twice a day for one day [46,61].

It is also necessary to distinguish from skin reactions occurring during a delayed
hypersensitivity reaction, which may include itching and diffuse erythema but typically
not a burning sensation [10,45,62].

2.5. Side Effects Related to Injection Depth and Amount

Selecting a layer rich in blood vessels for injection naturally leads to bruising, hematoma,
and other symptoms such as pain, tenderness, numbness, and abnormal facial expressions
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due to damage to facial sensory and motor nerves. Excessive or shallow injections of filler
can cause visible skin markings or a bluish appearance due to the Tyndall effect, as well as
redness, erythema, or pigmentation [35,37,63].

Inappropriate injection techniques or excessive use can cause the filler to migrate,
leading to asymmetry, lumpiness, lumps, beading, or nodules. Excessive molding or
improper techniques after using highly elastic, firm fillers for total facial contouring can
reduce the volumizing effect and cause deformities due to excessive molding. The direction
of applied pressure can cause the filler to move, leading to indented or uneven areas. If the
filler does not return to its original shape after counter-pressure, special care must be taken
during molding [40,64].

3. Mid- to Late-Stage Side Effects
3.1. Erythema with Neovascularization

Mild erythema often occurs at the injection site immediately following the procedure
and generally resolves within several days. However, there are instances where diffuse
erythema, characterized by circular or oval patches, manifests days or weeks post-filler
injection. This delayed diffuse erythema primarily occurs in the superficial layers close
to the skin surface but may also develop at any depth where tissues are tightly adhered
without intervening loose spaces [44]. Such erythema arises because of increased pressure
from the surrounding firm tissues impacted by the filler, which can impede blood circulation
and lead to compensatory neovascularization [37,44,58].

In severe cases, the management of erythema may involve applying steroid creams
and employing vascular lasers for symptom relief. However, prolonged use of steroid
creams should be approached with caution as they can dilate capillaries and potentially
worsen the symptoms [35].

It is crucial to differentiate diffuse erythema from symptoms indicative of impending
necrosis and soft tissue infection. Erythema associated with impending necrosis typically
presents 1-3 days post-treatment, displaying a distinctive reticular pattern in shades of red
or light purple, which requires immediate intervention for necrosis [65,66].

Skin and soft tissue infections following filler treatments generally appear 2-3 days
post-procedure. The erythema in these infections is typically dark red in the center, fading
in a gradient towards the edges, and is not symmetrical across the face. These infections
often induce a burning sensation and swelling, necessitating antibiotic therapy [47,49].

3.2. Post-Inflammatory Hyperpigmentation (PIH)

PIH may occur at injection sites following inflammation triggered by fillers, partic-
ularly in individuals with Fitzpatrick skin types IV and VI. To mitigate this risk, it is
recommended to minimize the number of entry points and utilize the smallest possible
needles for cannula insertions.

If pigmentation develops, treatment options include skin-lightening agents such as
hydroquinone or laser therapies using Q-switched Nd:YAG or Pico-second Nd:YAG lasers,
aimed at reducing the visibility of hyperpigmentation (Table 1) [44,46].

3.3. Nodule and Granuloma

Filler injections may occasionally induce dermatitis-like symptoms due to allergic
reactions to components such as collagen, lidocaine, and carboxymethylcellulose (CMC),
found in products like Radiesse, Facestem, Elansé, and Rykoll [11,45]. Additionally, adverse
reactions can occur if the pH of the filler significantly deviates from the body’s natural pH.
In the case of hyaluronic acid (HA) fillers, unbound cross-linkers may act as toxins and
elicit inflammatory responses [8,11].

While pure HA fillers are generally considered biocompatible and safe, as they are
absorbed without triggering immunological tissue reactions, mixtures containing addi-
tional components can still provoke these immune responses. The advancement in filler
technology has positioned them as a favorable alternative to fat grafting procedures. The
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development of firm HA fillers, used in substantial quantities to augment facial volume,
can compress surrounding tissues, disrupt blood circulation, and potentially trigger infec-
tions or biofilm inflammatory responses (Table 2). Such prolonged and severe reactions
may lead to immunological tissue or foreign body reactions, culminating in granuloma
formation [53,67]. The overuse of firm fillers can heighten the frequency and severity of
allergic reactions due to tissue compression.

Table 1. Potential adverse events and complications according to onset time.

Early onset (Hours to 7 Days) Mid to Late Onset (1 Weeks to Years)
Bruising and hematoma Improper placement (migration or displacement)
Pain, tenderness, and numbness Neovascularization
Swelling (initial swelling and hydration) and late edema PIH (post-inflammatory hyperpigmentation)
Redness, erythema, and pigmentation Chronic infection with biofilm inflammation
Allergic reaction (itching and pruritus) Nodule with immunological hypersensitivity reaction
Skin marking (superficial injection) Granuloma with foreign body reaction

Tyndall effect (bluish discoloration) by superficial injection of

large volume

Asymmetry, irregularities, visible lumps, or bumps and beading

Infection

Vascular compromise (skin and tissue necrosis, blindness, etc.)

Table 2. Conditions that aggravate biofilm infection after soft tissue filler injection.

Conditions Aggravating Biofilm Infection

1. Allergy and normal foreign body reaction.

2. Improper disinfection of skin.

3. Pathogen existing normally on skin.

4. Decreased immunity and bad injection technique.

5. Type of filler including shape and size of filler particle, hydrophobicity, degree of purification.

6. Depth and region of injection. The probability of biofilm infection is increased with deeper
injections.

7. Diameter of needle.

8. Duration of filler.

Patients previously experiencing allergic reactions to any fillers, including HA fillers,
are at an increased risk of eliciting immunological hypersensitivity reactions in subsequent
treatments. Historically, allergic reactions to non-hyaluronic acid components in HA fillers
were rare with minimal usage for wrinkle removal. However, the recent trend in employing
large quantities of firm HA fillers to maximize facial volume has led to an uptick in non-
antibody-dependent hypersensitivity reactions, akin to type IV reactions. It is speculated
that excessive amounts of cross-linking agents like BDDE in HA fillers may separate from
the HA molecules during injection and degradation, potentially leading to immunological
side effects. This frequent use of BDDE-cross-linked HA fillers has prompted FDA reviews
concerning the safety of HA fillers based on cumulative usage amounts [42,45,68].

Following the initial swelling from HA filler injections, the hygroscopic nature of HA
fillers induces hydration. The degree of hydration varies with the product, yet excessive
hydration can yield unpredictable outcomes. Fillers causing minimal and consistent hydra-
tion are deemed superior. If an HA filler causes more frequent and extensive swelling than
typically expected, enzymatic dissolution is recommended to mitigate the formation of a
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thicker-than-normal capsule around the filler, which heightens the risk of bacterial infec-
tion [5,9,44] Subsequent factors like viral infections, bacterial conditions such as tonsillitis
or sinusitis, skin inflammations, vaccinations, dental procedures, or immune-stimulating
medications might act as immunological triggers, increasing the likelihood of delayed
hypersensitivity reactions (Table 3) [11].

Table 3. Immunological triggers that may cause hypersensitivity after filler injection.

Immunological Triggers That May Cause Hypersensitivity after Filler Injection

1. Viral and bacterial illness (streptococcal infection, flu-like syndrome, herpes zoster infection,
sinusitis or tonsillitis, dermatitis such as acne, etc.).

2. Various vaccination (influenza, COVID-19 vaccine, etc.).

3. Dental treatment or scaling for periodontitis.

4. Drugs (Interferon, etc.).

5. Overall tired body condition (cold, overnight, etc.).

Granulomas resulting from foreign body reactions are categorized into early and late
stages. Early-stage granulomas emerge from processes such as epidermal fibrosis leading
to hypertrophic scars, irregular reactions, allergic responses causing telangiectasia, immune
hypersensitivity reactions forming lumps or nodules, and inflammatory responses that
result in abscesses (Table 4). Late-stage granulomas are typically classified into cystic,
edematous, and sclerotic types, presenting as erythematous cysts, distinctly swollen areas,
and bluish nodules, respectively [44,46,48,67].

Table 4. Early and late foreign body granuloma.

Early Foreign Body Granuloma Late Foreign Body Granuloma

1. Hypertrophic scar and irregularity by

superficial fibrotic process. 1. Cystic type (erythematous).

2. Telangiectasia by allergic reaction. 2. Edematous type (swelling).

3. Lump and nodule formation by

immunological hypersensitivity reaction. 3. Sclerosing type (bluish confined nodule).

4. Inflammatory reaction with lump or allergies
-> long-lasting redness -> sterile abscesses.

4. Discussion

The Autoimmune/Inflammatory Syndrome Induced by Adjuvants (ASIA) syndrome,
first defined in 2011, describes adverse immune reactions following exposure to adjuvants—
substances that enhance immune response. ASIA can be triggered by bioimplants like
hyaluronic acid (HA), leading to immune dysregulation. This syndrome involves mecha-
nisms of both innate and adaptive immunity, causing dysregulation of T and B lymphocytes,
inflammation, and tissue damage, eventually resulting in autoimmunity. Predisposing
genetic factors, such as specific HLA antigens, play a significant role in the development of
ASIA. Clinical manifestations may include muscle weakness, joint pain, fatigue, and other
systemic symptoms, often developing years after exposure to the adjuvant. Recognizing
and diagnosing ASIA can be challenging because of its nonspecific symptoms and the
potential delay in onset [69,70].

Another common side effect is Facial Overfilled Syndrome (FOS), which is character-
ized by an excessive use of fillers, leading to a distorted and heavy appearance. Common
manifestations include “flowerhorn” foreheads, “sunset” eyes, “chipmunk” cheeks, “witch”
chins, and “pillow” faces. This syndrome results from attempts to combat anatomical
aging with filler treatments, causing rapid volume changes and skin tightening. FOS arises
because of excessive filler use, poor injection techniques, misunderstanding of the aging
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process, anatomical disparities, and issues with filler pressure and migration. Prevention
methods involve tailored assessment and treatment plans that consider muscle activity,
facial movements, and fat layer thickness using ultrasound imaging. It is crucial to consider
anatomical factors to avoid overcorrection by respecting natural bone structures and tissue
distribution, particularly in different ethnicities. Minimizing filler use is essential, and
alternative approaches such as energy-based devices and polymer reinforcement of facial
ligaments can be employed. Proper injection techniques that focus on myomodulation
to adjust muscle activity and using appropriate products to withstand shear stress and
compression are also important. Ongoing education and training ensure that physicians are
well-versed in facial anatomy and the aging process to prevent and address FOS [26-28,71].

The increase in the use of filler treatments within minimally invasive cosmetic surgery
has correspondingly escalated the variety and frequency of associated side effects. Initially,
unregulated procedures often led to primary side effects such as infections, foreign body re-
actions, and granuloma formation. However, as these treatments have become mainstream,
severe vascular complications such as skin and tissue necrosis and blindness have emerged
as recognized risks.

Side effects from filler treatments can vary from mild to life-threatening. Common
side effects include edema (swelling), pain, tenderness, numbness, bleeding, bruising,
hematoma, redness, erythema, pigmentation, allergic reactions, itching, pruritus, the Tyn-
dall effect, asymmetry, irregularity, migration, skin and soft tissue infections, nodules,
granulomas, and vascular compromise. These side effects are categorized based on their
onset into early and delayed types. Many complications, particularly those related to
vascular abnormalities, are frequently linked to procedural issues, underscoring the impor-
tance of a deep understanding of filler properties, injection techniques, and facial anatomy,
particularly the vascular structures.

Bruising and hematoma are among the most prevalent early side effects of filler
treatments, occurring immediately or within a few days of the procedure. Bruising is often
visible immediately post-procedure if blood vessels are compromised during injection.
Techniques like injecting in the supraperiosteal plane can mitigate but not completely
prevent bruising. Immediate application of sufficient compression is recommended even if
minor bleeding is observed to prevent substantial bruising or hematoma later. Patients on
anticoagulants or other medications that enhance bleeding should be advised to discontinue
these medications several days prior to the procedure. Factors influencing bruising and
hematoma include needle size, treated layer, patient-specific factors (such as age, physical
condition, vascular health, and existing conditions like liver disorders), and medications.
To minimize bruising and hematoma, cold compresses before and after the procedure
or mixing lidocaine with epinephrine for vasoconstriction during local anesthesia may
be effective.

Properly administered filler injections can still result in transient edema, typically
resolving within 2-3 days. Certain HA fillers may cause significant initial swelling because
of their hyaluronic acid content and the properties of the filler, which promote water
retention. Awareness of the degree of initial swelling for each filler type is crucial, and
patients should be informed about potential swelling with specific fillers. Distinguishing
between hematoma from vascular damage and edema from water absorption by the filler
is necessary. Hematomas are usually accompanied by bruising and are not uniform across
the treatment area. Minimizing partial tunneling and applying sufficient compression
post-procedure can help prevent significant swelling.

Symptoms such as a burning sensation, erythema, or swelling within 2-3 days post-
filler injection suggest a potential infection at the injection site. Preventing procedural-
related infections requires thorough disinfection of the treatment area and the use of
sterile medical gloves during the procedure. Post-procedure antibiotics are sometimes
prescribed as a preventative measure. For treating infections, oral antibiotics are typically
administered. If an infection persists despite initial antibiotic treatment, the presence of
an abscess should be evaluated. For an inflammatory nodule, antibiotics effective against
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such infections, such as Clarithromycin + Moxifloxacin, Ciprofloxacin, or Minocycline,
are used. Herpes infections around the mouth require differential diagnosis, especially in
immunocompromised patients. Prophylactic antiviral treatment should be considered for
patients with a history of frequent herpes recurrences at the time of the procedure.

Mild erythema often occurs at the injection site immediately following the procedure
and generally resolves within several days. However, delayed diffuse erythema, charac-
terized by circular or oval patches, may manifest days or weeks post-filler injection. This
type of erythema arises because of increased pressure from the surrounding firm tissues
impacted by the filler, which can impede blood circulation and lead to compensatory
neovascularization. Management may involve applying steroid creams and employing
vascular lasers for symptom relief.

Post-inflammatory hyperpigmentation (PIH) may occur at injection sites following
inflammation triggered by fillers, particularly in individuals with Fitzpatrick skin types IV
and VI. Minimizing the number of entry points and utilizing the smallest possible needles
for cannula insertions can reduce this risk. If pigmentation develops, treatment options
include skin-lightening agents such as hydroquinone or laser therapies using Q-switched
Nd or Pico-second Nd lasers.

Filler injections may occasionally induce dermatitis-like symptoms due to allergic
reactions to components such as collagen, lidocaine, and carboxymethylcellulose (CMC).
Adverse reactions can occur if the pH of the filler significantly deviates from the body’s
natural pH. Granulomas resulting from foreign body reactions are categorized into early
and late stages. Early-stage granulomas emerge from processes such as epidermal fibrosis
leading to hypertrophic scars, irregular reactions, allergic responses causing telangiec-
tasia, immune hypersensitivity reactions forming lumps or nodules, and inflammatory
responses that result in abscesses. Late-stage granulomas are typically classified into cystic,
edematous, and sclerotic types.

Filler treatments, while effective for cosmetic enhancement, carry risks that require
thorough understanding and careful management. The categorization of side effects into
early and delayed types helps in timely identification and intervention. With the increasing
prevalence of filler treatments, ongoing education on injection techniques, filler properties,
and anatomical knowledge is crucial for minimizing complications and ensuring patient
safety. The next part of this discussion will delve deeper into vascular complications
associated with filler treatments, providing a comprehensive overview of their prevention
and management.

Our review offers a comprehensive overview of dermal filler side effects and complica-
tions, utilizing a wide range of studies from reputable databases. Categorizing side effects
into early and delayed types aids in timely identification and intervention. We employed
the Oxford Center for Evidence-based Medicine evidence hierarchy to ensure high-quality
evidence and provided practical insights into preventive measures and treatment protocols.

However, limitations include the exclusion of non-English studies, potential hetero-
geneity among the included studies, a focus on short-term outcomes with limited long-term
data, and possible publication bias favoring positive outcomes.

Future research should focus on long-term studies to better understand the persistent
effects of dermal fillers. Developing standardized reporting protocols for side effects and
complications will improve research quality. Further investigation into the biological
mechanisms behind adverse effects, including immune responses and filler migration, is
necessary. Studies should include diverse populations to assess the impact of variables
such as ethnicity, age, and gender. Comparative effectiveness research can identify the
safest and most effective fillers and techniques. Advanced imaging techniques like MRI
and ultrasound can provide detailed insights into post-injection changes. Including patient-
reported outcomes will help gauge the impact on quality of life and aesthetic satisfaction.
Addressing these areas will enhance the safety, efficacy, and patient satisfaction of dermal
filler treatments.
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5. Conclusions

In conclusion, our comprehensive review highlights the wide range of side effects
and complications associated with dermal filler treatments, emphasizing the importance
of timely identification and intervention. While our study provides valuable insights
and practical recommendations for clinicians, it also underscores the need for further
research, particularly long-term studies, standardized reporting protocols, and a deeper
understanding of the biological mechanisms involved. Future studies should consider
diverse populations and employ advanced imaging techniques to enhance the safety
and efficacy of dermal fillers, ultimately improving patient satisfaction and outcomes in
cosmetic dermatology.
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