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ABSTRACT 

Botulinum toxin (Botox) and dermal fillers are among the most 

commonly used minimally invasive aesthetic procedures for 

facial rejuvenation and correction of age-related changes. This 

review evaluates the benefits, efficacy, duration of effects, 

long-term outcomes, safety, and adverse effects associated with 

botulinum toxin and dermal fillers, particularly hyaluronic acid-

based fillers. The selected literature includes systematic 

reviews, meta-analyses, clinical studies, and reviews addressing 

aesthetic outcomes and complications. Botulinum toxin 

produces temporary reduction of dynamic facial wrinkles by 

inhibiting acetylcholine release at the neuromuscular junction 

and has demonstrated good efficacy in areas such as the 

glabellar, forehead, and lateral canthal lines. Dermal fillers, 

particularly hyaluronic acid fillers, restore lost facial volume 

and improve wrinkles, folds, facial contours, and tissue 

symmetry. Both treatments generally demonstrate favourable short-term safety profiles and 

high patient satisfaction. However, their effects are temporary and repeated treatments may 

be required to maintain aesthetic outcomes. Common adverse effects include pain, swelling, 

erythema, bruising, tenderness, headache, ptosis, nodules, and contour irregularities. Rare but 

potentially serious complications of dermal fillers include vascular occlusion, tissue necrosis, 

infection, delayed inflammatory reactions, and vision-threatening complications. Long-term 

evidence indicates generally acceptable safety when these procedures are appropriately 

performed, although data regarding repeated treatments and permanent or delayed 

complications remain limited. Therefore, appropriate patient selection, knowledge of facial 

anatomy, selection of suitable products, proper injection techniques, and effective 
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management of complications are essential for achieving favorable outcomes. Further long-

term, high-quality clinical studies are needed to establish the sustained efficacy and safety of 

repeated Botox and dermal filler treatments. 

 

KEYWORDS: Botulinum toxin; Botox; Dermal fillers; Hyaluronic acid; Facial 

rejuvenation; Aesthetic medicine; Cosmetic procedures; Efficacy; Long-term outcomes; 

Safety; Adverse effects; Complications; Facial wrinkles; Skin aging; Patient satisfaction. 

 

INTRODUCTION 

The desire to maintain a youthful facial appearance has led to the increasing use of minimally 

invasive aesthetic procedures worldwide. Among these, botulinum toxin (Botox) and dermal 

fillers are widely used for facial rejuvenation, correction of age-related changes, and 

improvement of facial contours. Compared with surgical cosmetic procedures, these 

treatments are associated with relatively short recovery periods and can provide noticeable 

aesthetic improvements. 

 

Botulinum toxin type A is a neurotoxin that produces temporary muscle relaxation by 

inhibiting the release of acetylcholine at the neuromuscular junction. In aesthetic medicine, it 

is primarily used to reduce dynamic facial wrinkles, including glabellar lines, forehead lines, 

and lateral canthal lines. Clinical studies and systematic reviews have demonstrated its 

effectiveness in improving facial wrinkles and overall aesthetic appearance, with generally 

favorable safety and patient satisfaction. However, the effects are temporary, and repeated 

treatments are usually required to maintain the desired results. 

 

Dermal fillers, particularly hyaluronic acid (HA)-based fillers, are another important 

approach to facial rejuvenation. Unlike botulinum toxin, which primarily affects muscle 

activity, fillers restore or enhance soft-tissue volume and can improve facial wrinkles, folds, 

volume loss, lip appearance, and facial contours. Evidence from clinical studies and 

systematic reviews supports their effectiveness for several aesthetic indications. The duration 

of their effects varies according to the filler material, injection site, product characteristics, 

and individual patient factors. 

 

Although both treatments have favorable safety profiles when appropriately administered, 

they are not completely free from adverse effects. Common short-term effects include pain, 

swelling, erythema, bruising, tenderness, headache, and temporary asymmetry. Botulinum 
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toxin may additionally cause unwanted muscle weakness or ptosis. Dermal fillers can 

produce nodules, lumps, contour irregularities, delayed inflammatory reactions, and, rarely, 

vascular occlusion. Vascular complications may result in tissue ischemia, necrosis, and, in 

particularly severe cases, vision-threatening complications. 

 

The increasing popularity of these procedures highlights the importance of evaluating not 

only their immediate cosmetic benefits but also their long-term efficacy, safety, repeated-

treatment outcomes, and potential delayed complications. While substantial evidence is 

available regarding short-term efficacy and adverse effects, long-term data, particularly 

concerning repeated procedures and delayed complications, remain comparatively limited. 

Therefore, a comprehensive evaluation of the available literature is important for 

understanding the benefits, effectiveness, duration of outcomes, and safety considerations 

associated with Botox and dermal fillers. This review focuses on the benefits, efficacy, long-

term outcomes, and adverse effects of botulinum toxin and dermal fillers, with particular 

emphasis on hyaluronic acid-based products. 

 

Botox and Dermal Fillers: Benefits, Efficacy, Long-Term Outcomes and Side Effects 

1. Botox (Botulinum Toxin) 

Botulinum toxin type A is a minimally invasive aesthetic treatment primarily used to reduce 

dynamic facial wrinkles caused by repeated muscle contraction. It acts by inhibiting 

acetylcholine release at the neuromuscular junction, resulting in temporary relaxation of the 

targeted muscles. 

 

Benefits 

Reduces dynamic facial wrinkles and fine lines. 

Commonly used for forehead lines, glabellar lines, and crow’s feet. 

Provides a smoother and more youthful facial appearance. 

Minimally invasive with little downtime. 

Can improve facial symmetry and selected facial contours. 

Generally associated with high patient satisfaction. 

Effects are temporary and therefore adjustable with subsequent treatments. 

 

Efficacy 

Clinical studies and systematic reviews demonstrate that botulinum toxin is effective for 

reducing the appearance of facial wrinkles, particularly in the upper face. Improvement is 
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generally noticeable within several days after treatment, with maximum effects occurring 

within approximately 1–2 weeks. The cosmetic effect commonly persists for several months, 

after which muscle activity gradually returns and repeat treatment may be required. Evidence 

also indicates that repeated treatment can maintain aesthetic improvement, although 

individual responses vary. 

 

Long-Term Outcomes 

Repeated botulinum toxin treatment can provide sustained cosmetic improvement when 

appropriately administered. Long-term use is generally considered to have an acceptable 

safety profile. However, long-term evidence is less extensive than short-term clinical 

evidence, and repeated injections may produce prolonged muscle weakening or changes in 

muscle appearance in some individuals. Appropriate dosing and treatment intervals are 

therefore important. 

 

Side Effects 

Common/temporary adverse effects: 

Pain or discomfort at injection site 

Bruising 

Swelling 

Headache 

Redness 

Temporary muscle weakness 

Facial asymmetry 

Procedure-specific adverse effects: 

Eyelid or eyebrow ptosis 

Unwanted muscle relaxation 

Dry eyes or excessive tearing 

Rare allergic or systemic reactions 

Most adverse effects are temporary and resolve spontaneously. Proper injection technique and 

knowledge of facial anatomy reduce the risk of complications. 

 

2. Dermal Fillers 

Dermal fillers are injectable substances used to restore facial volume, correct wrinkles and 

folds, and enhance facial contours. Hyaluronic acid (HA) is one of the most widely used filler 
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materials because of its biocompatibility, versatility, and availability of hyaluronidase for 

reversal of many HA-filler complications. 

 

Benefits 

Restores lost facial volume associated with aging. 

Reduces static wrinkles and facial folds. 

Improves facial contour and symmetry. 

Enhances lip volume and definition. 

Can improve areas such as the cheeks, nasolabial folds, chin, jawline, and tear troughs. 

Provides immediate or relatively rapid visible results. 

Minimally invasive compared with surgical facial rejuvenation. 

HA fillers can generally be dissolved with hyaluronidase when clinically indicated. 

 

Efficacy 

Clinical studies and systematic reviews demonstrate that dermal fillers, particularly HA 

fillers, can effectively improve facial wrinkles, folds, volume loss, and selected facial 

contours. The degree and duration of improvement depend on the type of filler, injection site, 

product characteristics, treatment technique, and individual patient factors. Many temporary 

fillers require repeat treatment to maintain the desired cosmetic effect. 

 

Long-Term Outcomes 

HA fillers are biodegradable and therefore generally provide temporary results. The duration 

varies according to the product and anatomical site. Repeated treatments may maintain facial 

volume and aesthetic improvement over time. However, long-term and repeated-use evidence 

is less robust than short-term efficacy data. Delayed complications can occasionally occur 

months or even years after treatment, particularly with repeated injections or certain filler 

materials. 

 

Side Effects 

Common adverse effects: 

Pain 

Swelling 

Bruising 

Redness 

Tenderness 
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Itching 

Temporary asymmetry 

Palpable lumps or irregularities 

Delayed complications: 

Persistent nodules 

Granulomatous or inflammatory reactions 

Infection 

Delayed swelling 

Migration of filler 

Contour irregularities 

Rare but serious complications: 

Vascular occlusion 

Skin ischemia 

Tissue necrosis 

Scarring 

Visual impairment or blindness 

Rare neurological complications. 

Vascular complications are among the most serious risks associated with dermal filler 

injections. Prompt recognition and appropriate management are essential to minimize 

permanent tissue or visual damage. 

 

3. Botox vs dermal fillers 

A. Feature -Botox 

Dermal Fillers -Main action 

Relaxes muscles -Restores volume/fills tissues 

B. Feature – Best for 

Dermal fillers – Dynamic wrinkles 

Relaxes muscles- Static wrinkles, folds and volume loss 

C. Feature – Common areas 

Dermal fillers – Forehead, glabella, crow’s feet 

Relaxes muscles- Cheeks, lips, nasolabial folds, chin, jawline 

D. Feature – Onset 

Dermal fillers – Gradual, usually several days 

Relaxes muscles -Often immediate/rapid 
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E. Feature – Duration 

Dermal fillers – Usually several months 

Relaxes muscles- Variable; depends on filler and treatment area 

F. Feature – Common effects 

Dermal fillers – Bruising, headache, ptosis 

Relaxes muscles- Swelling, bruising, tenderness, nodules 

G. Feature – Serious Complication 

Dermal fillers – Rare 

Relaxes muscles- Vascular occlusion and vision-threatening events are rare but important 

H. Feature – Reversibility 

Dermal fillers – Effect wears off naturally 

Relaxes muscles- HA fillers can often be treated with hyaluronidase 

I. Feature – Repeat treatment 

Dermal fillers – usually required 

Relaxes muscles – Usually required for temporary fillers. 

 

CONCLUSION 

Botulinum toxin (Botox) and dermal fillers have become important minimally invasive 

approaches for facial rejuvenation because of their effectiveness, relatively short recovery 

time, and high patient satisfaction. Botox is particularly effective for reducing dynamic facial 

wrinkles by temporarily relaxing targeted muscles, whereas dermal fillers, especially 

hyaluronic acid-based products, are primarily effective for restoring facial volume, improving 

static wrinkles and folds, and enhancing facial contours. 

 

The available evidence indicates that both treatments generally have favorable short-term 

safety profiles when appropriately selected and administered. However, their effects are 

temporary and repeated treatments are commonly required to maintain cosmetic results. 

Common adverse effects include pain, bruising, swelling, erythema, tenderness, headache, 

temporary asymmetry, and, with Botox, ptosis or unwanted muscle weakness. Dermal fillers 

may additionally cause nodules, contour irregularities, delayed inflammatory reactions, and 

filler migration. 

 

Although uncommon, serious complications such as vascular occlusion, tissue necrosis, 

infection, and vision-threatening complications can occur following dermal filler injections. 

Therefore, proper patient selection, appropriate product selection, knowledge of facial 
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anatomy, correct injection technique, and early recognition and management of complications 

are essential. 

 

Overall, current evidence supports Botox and dermal fillers as effective and generally safe 

options for aesthetic facial rejuvenation, but long-term evidence, particularly concerning 

repeated treatments and delayed complications, remains comparatively limited. Further high-

quality, long-term clinical studies are needed to establish their sustained efficacy, safety, and 

long-term outcomes. 
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