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Overview of Subject
There is an increased use of dermal fillers by physicians for the augmentation of aesthetic soft tissues due to an increase in public awareness as well as acceptance of the less invasive procedures. The main reasons or causes of using dermal fillers are to fill the rhytides and folds as well as correcting soft tissues. Other indications may include lip enhancement, rhinoplasty, chin refinement and volume replacement around the face. 

Dermal fillers offer a rejuvenating and advanced medical achievement that was initially achieved through surgery only. As compared to surgeries, the use of dermal fillers is cheaper and readily available. According to the American Society for Aesthetic Plastic surgery, approximately more than 1.6million dermal filler treatments are performed annually (El-Khalawany,2015). This makes them the second and most common non-surgical cosmetic procedure after neuromodulators in the United States of America.  It has been evidenced that there are a number of benefits derived from the use of dermal fillers though; the number of risks that its use exposes a patient to equally increases. This literature review will focus on the types of dermal fillers in the medical market and their side effects when things go wrong. 

Objectives of the review

The objective of this review is to describe the possible adverse effects of using dermal fillers. The study also aims at providing guidance on how treatment is given besides measures that can be put in place to avoid the adverse effects of using dermal fillers. 

Comparison of works

 There exists a wide variety of dermal fillers. Basing on the side effects of dermal fillers, they can be broadly categorized into biodegradable and non-biodegradable. The biodegradable dermal fillers have a moderate and long duration whereas the non-biodegradable ones have a short duration. Some examples of moderate biodegradable dermal fillers include the hyaluronic acid and collagen.  Their side effects are often short-lived as they are reabsorbed by the body very quickly. Increased cross-linking in hyaluronic acid brings about its elasticity and viscosity inhibiting degradation by hyaluronidase. Fillers like Calcium Hydroxylapatite with biodegradable particles often work through stimulating the body to produce its own collagen. This makes them have long-term effects.  Once injected into the body, they improve eye-sight immediately and their side effects are experienced for approximately 15months.  
Non-biodegradable fillers like polymethylmethacrylate work through stimulating the body to fibroblastically deposit collagen around the non-absorbable microspheres. There is a continuous exchange between the target body tissues and the filler making the particles of the filler to be integrated into the soft tissues. The body reacts by forming collagen around silicone particles bringing about a permanent effect (David & Tatjana, 2013).  Polymethylmethacrylate works by replacing bovine collagen with the connective tissues of the host. This permanent nature of non-biodegradable dermal fillers makes them have long-term side effects and their complications are often hard to treat. 

Silicone is another example of non-biodegradable dermal filler. It has been used for the past 40years. There has been no report of allergic reactions following its use in the body. The micro-droplet technique is used to administer it in monthly intervals (Jan 2017). Augmentation of silicone is through the combination of collagen capsules and dermal connective tissue displacement around the silicone droplets.  Some adverse effects of using silicone include collagen fibrosis, delayed inflammatory nodules, blockage of the lymph vessels, blindness and delayed hypersensitivity. This is due to the impurities in silicone and their association with cytoplasmic foreign bodies. 
 Both the biodegradable and non-biodegradable dermal fillers have side effects ranging from short-term to long-term. The key factors to be considered during their use include the volume of the dermal filler and the technique being used as well as the material that makes up the dermal fillers. Most of the reactions after using dermal fillers are the transient and adverse reactions like bruising and edema. Despite the presence of some serious complications, they are rare and highly avoidable if proper planning and appropriate technique are used.

Bruising and edema are some of the mild complications of dermal fillers when they go wrong. All dermal fillers have a potential to cause bruising to the body. This is often observed after the filler has been injected immediately into the dermal layer of the skin. According to David & Tatjana (2013), when the depot technique is used at the pre-periosteal level, less bruising is observed. On the other hand, Jan (2017), states that when the threading and fanning techniques are used in the injection of the dermal filler, bruising is frequently observed. The use of a cold compress can decrease the amount of bruising experience.  Other measures to reduce bruising include avoiding blood thinners a week prior to the dermal procedure, using small gauge needles, keeping off the sun as long as a bruise is not healed and lastly, during the procedure, the patients head should be elevated.

Post-traumatic short-term edema occurs after injection of the dermal fillers. It is often associated with the volume of the filler and the technique used in the injection (Jan 2017). It is common and it disappears days after the procedure. Antibody-mediated edema can occur (David & Tatjana, 2013). As dermal fillers are foreign bodies to the antibody, some patients develop hypersensitive reactions after they are injected with the dermal fillers. Repeated and initial exposures are the main causes of this edema and it occurs within hours of exposure and it lasts for several weeks. Anti-histamines can be used to treat edema. However, if the edema is rapid, it should be treated as an emergency because it leads to airway obstruction. 

The moderate complications that may arise from using dermal fillers include hypersensitivity reactions which occur minutes after the filler is administered, inappropriate placement in the wrong layer leading to the formation of lumps and formation of a blue hue (Jan 2017). The more the filler is placed to a wrong superficial layer, the higher the degree of discoloration. Redness of the skin may and malar edema may also occur. 

It has been found out that severe complications may arise if the dermal filler administration goes wrong. These severe complications lead to the death of the patient if they are not treated as emergencies. To begin with, vascular compromise may happen leading to tissue necrosis if too much material is used and the material is wrongly inserted blocking the blood vessels directly. Secondly, Retinal artery occlusion may occur when the force of the injection is greater than the intra-arterial pressure (David & Tatjana, 2013). Lastly, the use of permanent dermal fillers poses a risk of migration and cause damage to body organs. 

Conclusion

    The use of dermal fillers for not only flattening wrinkles but also improving facial appearance is on the rise. Physicians should have very detailed information on the aesthetic dermal fillers they use. These details include the characteristic of the fillers, the benefits and side effects of the fillers, the availability of the fillers, procedure to be followed during using the fillers as well as measures to be taken to avoid the risk of complications after dermal fillers have been used. There is no single dermal filler that lacks adverse side effects. However, the appearance of an effect can be reduced if the physician is well-knowledgeable on the anatomy, planning, types, and techniques of dermal filling.
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