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Abstract

The extraction of impacted lower third molar teeth is one of the most common oral surgical procedures. Often,
complications which cause discomfort for patients occur with these operations. Many treatment modalities are being used
and investigated for the treatment of complications of impacted wisdom teeth. In this review, treatment options used for
complications are mentioned.

Introduction

Of all other teeth, wisdom teeth are the ones with the highest rate of remaining impacted [1,2]. The extraction of
impacted lower third molar teeth is one of the most common oral surgical procedures [3]. Often, complications which cause
discomfort for patients occur with these operations [4]. Wisdom teeth that remain impacted in the jaw can cause complications such as pericoronitis, root resorption, tooth decay, periodontitis, infections (local and facial), cysts, tumors, and mandibular fractures [5].
Complications such as alveolitis, infection, pain, swelling, trismus, hemorrhage, nerve damage, mandibular/tuberosity
fracture, escape of the tooth or the root of the tooth to an anatomical site, adjacent tooth damage, or temporomandibular
joint damage may occur after the surgery of impacted wisdom teeth [6].

All oral surgical procedures result in varying degrees of pain, swelling, and trismus [7-9]. Swelling and trismus
usually reach their maximum level 1-2 days after a surgical procedure, begin to decrease on the 3rd or 4th day, and are
usually resolved towards the end of the first week [7]. The pain reaches its maximum intensity 6-8 hours following surgery,
continues for 2-3 days, and decreases towards the seventh day [10,11].

Postoperative trismus, swelling, and pain levels have been reported to differ based on the age and sex of patients
and the operation time and difficulty of the wisdom tooth procedure [10,12]. Age, sex, medical history, oral contraceptive
use, presence of pericoronitis, poor oral hygiene, smoking, the position of the impacted tooth, the relationship of wisdom
teeth with the inferior alveolar nerve, operation time, operative technique, the surgeon’s experience, perioperative antibiotic
use, topical antiseptic use, intra-socket drug delivery, and anesthetic technique are among factors that affect postoperative
complications [6,13]. Pain may be associated with the healing process in general and healing depends on different parameters
such as the patient’s age, the amount of bone removed, the surgeon’s experience, and operation time [14]. The amount of
pain felt after an operation is lower in younger individuals [15].
It is recommended that the operation of impacted wisdom teeth be done before the age of 24 in both genders, but
especially in females [16]. Carrying out surgical operations at 24 years of age or older constitutes a risk factor in terms of
complications [17]. The risk of mandibular fracture after an operation exists, even if it is low. Male patients aged over 25
years, in particular, should be warned against this risk [18]. Coronectomy can also be performed to prevent nerve damage in
teeth associated with the inferior alveolar nerve in impacted wisdom tooth operations [19].
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Materials and Methods
Many treatment modalities are being used and investigated for the treatment of complications of impacted wisdom
teeth. These include methods such as the use of medications like analgesics, steroids, muscle relaxants, vitamins, and
antibiotics, ice application, low dose laser therapy, different flap techniques, different closure techniques, drainage, and prpprf procedures [20-28].

Nonsteroidal Anti-inflammatory Drugs (NSAIDS)

Analgesics are used to control pain after a surgical operation. Postoperative pain is usually short or moderate lasting,
and analgesics are often necessary for the first 24-48 hours [20]. The most commonly used analgesics after an impacted
wisdom tooth operation are paracetamol, NSAIDs, or combinations of these with opioids or steroids [20-22,29].

Preoperative use of NSAIDs, which are used often for postoperative pain management, is more preferred. There are 2
possible mechanisms for the efficacy of NSAIDs administered prior to surgical trauma. The first is simply a pharmacokinetic
advantage, by administering NSAIDs before the onset of pain, initiating drug absorption and reaching the therapeutic blood
level at the onset of pain. The second is the limitation of the production of prostaglandins and prostacyclins associated
with hyperalgesia and edema with the presence of a cyclooxygenase inhibitor in the surgical site [30,31].Suppression of the
inflammatory response when NSAIDs are administered preoperatively may reduce sequelae caused by tissue trauma and the
accompanying pain [31].
Ibuprofen is one of the anti-inflammatory drugs commonly used in impacted wisdom tooth surgery [32-35].
Preoperative ibuprofen 400 mg (3x1 for 5 days) and 800mg (two doses 1 hour before surgery) are effective in preventing
postoperative pain and swelling at a daily dose of 1200-1600 mg [32,36].
Premedication with ibuprofen ensures that postoperative pain begins 100 minutes later [37].

Diclofenac potassium is known to have both analgesic and anti-inflammatory properties [38,39]. The preoperative
use of a single dose of diclofenac sodium 75 mg is effective in preventing postoperative pain [38]. Following a surgical
procedure, diclofenac potassium (preop and postop oral 50 mg) may also be given in combination with dexamethasone
(prophylactic 8 mg and postop 4 mg IV) to control edema and trismus [40].

The effects of 20 mg of tenoxicam, 200 mg of flurbiprofen and 100 mg of diclofenac sodium are similar in the prevention
of edema and trismus after third molar surgery. Tenoxicam is more effective in pain relief on the second postoperative day
[21].

Aspirin is an effective analgesic for moderate-severe acute pain. It is more effective at higher doses, but with increased
side effects such as drowsiness and gastric irritation. When aspirin is given preoperatively, the bleeding time increases [41],
the platelet aggregation response declines significantly, hemorrhage increases significantly during and after the surgery, the
incidence of hematoma and ecchymosis increases, and subjective swelling increases [42].
Ketoprofen is a propionic acid derivative with analgesic, anti-inflammatory, and antipyretic properties. The drug is
widely used for the treatment of musculoskeletal disorders and evidence from clinical trials suggests that ketoprofen is as
effective in reducing pain and discomfort associated with these disorders as other nonsteroidal anti-inflammatory drugs
[43,44]. 25, 50, and 100 mg doses of ketoprofen can be used to control postoperative pain (the daily dose should not exceed
300 mg) [45,46]. The postoperative single dose use of ketoprofen 25 mg and ibuprofen 400 mg following wisdom tooth
surgeries have been shown to result in similar dose effect curves in patients with pain [46].

COX-2 inhibitors (celecoxib, daily dose max. 200 mg; rofecoxib daily dose max. 25 mg) quickly reach therapeutic levels
with one or two doses daily and maintain this level for a long time. COX-2 inhibitors are effective at controlling postoperative
pain [47].

Most nonsteroidal anti-inflammatory drugs have a low risk during short term use. Many of the serious side effects
occur after long term use. However, there are three classes of antihypertensive agents that may interact with NSAIDs:
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angiotensin converting enzyme inhibitors, beta blockers, and diuretics. The effect of all these drugs is supported by renal
prostaglandins. Since the main effect of NSAIDs is the inhibition of prostaglandin, it may diminish the efficacy of these
agents. This effect usually lasts for about 7 or 8 days. For this reason, the use of NSAIDs in a hypertensive patient should be
limited to 4-6 days [48].

NSAIDs have an effect on gastric mucosa and platelet aggregation, especially with long term use and in elderly
patients. When taken with oral anticoagulants, NSAIDs may significantly increase the likelihood of gastric bleeding. This
is especially true for aspirin. NSAIDs may suppress renal function and increase digoxin, methotrexate, and lithium
concentrations, all of which are destroyed by the kidneys and which have low therapeutic indices. NSAIDs should be avoided
in patients who use these drugs and who have decreased renal function [49].

Paracetamol

Another analgesic used commonly after an impacted wisdom tooth surgery is paracetamol [20,50,51]. Paracetamol,
also called acetaminophen, is a para-aminophenol derived nonopioid medication with central analgesic and antipyretic
effects [52]. It is a weakinhibitor of cyclooxygenases in surrounding tissues [53,54].
Paracetamol reaches its peak concentration in 30-60 minutes, is absorbed with oral administration, and has a half
life of 2-3 hours. It is well tolerated by adults without sacrificing safety risk [55,56]. 500 mg can be used as needed in 4-6
hours intervals for adults. Raising the dose of paracetamol over 4000mg/day increases the risk of hepatic damage [50].

The fixed dose combination of paracetamol (500 mg) and ibuprofen (150 mg) has been developed to provide more
analgesia than their own components alone, without getting into the safety risks that exist when either drug is used at high
doses. This combination provides better analgesia than paracetamol or ibuprofen alone [57].

Opioids

Most opioids used in clinical practice provide an analgesic effect by activating opioid receptors in neurons in the
pain conduction pathway [58]. Opioids have a depressive effect on the cardiovascular and respiratory systems [59-61]. Their
main side effects are nausea, vomiting, drowsiness, and dizziness [58].
Tramadol is a synthetic analog of codeine, is a centrally effective analgesic, and has a low affinity for opioid receptors.
The main effect of tramadol arises from the inhibition of the neuronal involvement of norepinephrine and serotonin in
synapses on the descending inhibitory pain pathways [62]. However, although tramadol is an opioid, it causes few side
effects. For this reason, it can be used for both acute and chronic pain (with a daily maximum dose of 400 mg, at doses of 50100 mg in adults) [59-61].
The combination of tramadol and ibuprofen, with its supra-additive anti-inflammatory effect, is safe and effective
for the treatment of postoperative pain [63].

Submucous local tramadol increases the anesthetic efficacy of epinephrine and mepivacaine in inferior alveolar
nerve blockage but does not extend the duration of soft tissue anesthesia [64].
Codeine + naproxen sodium combination (30 mg + 550 mg, 2x1 daily) is effective in preventing pain, edema and
trismus after lower third molar surgery [22].

Antibiotics

Postoperative use of antibiotics in impacted wisdom tooth surgeries results in less surgical site infection, pain,
swelling, and trismus [65-67]. Antibiotic use as a prophylactic treatment against potential infections caused by susceptible
microorganisms is a common practice [68]. The timing and protocols of this practice vary [69]. Although mouthwashes and
placing an antibiotic in the extraction hole are partially effective at preventing postoperative infections, the most common
form of antibiotic prophylaxis still in use is the systemic approach [70]. Antibiotics administered for dry sockets and/or
infection after a wisdom tooth extraction reduce the risk of infection by 57% [71].At the same time, prophylactic antibiotics
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reduce the risk of infection by about 70% [72]. In addition to preventing infections and reducing the incidence of dry sockets,
antibiotic prophylaxis also decreases general postoperative morbidity [66].

Amoxicillin/clavulanic acid 1000/62.5 mg (preop single dose or postop 2x1 5 days) is effective at preventing the
development of infective or inflammatory conditions after wisdom tooth surgeries [73]. It is useful for reducing the incidences
of alveolar osteitis (AO) and infections [74]. Its combined use with 0.2% chlorhexidinegluconate mouthwash is also effective
for the prevention of AO [75].
Recently, there has been a gravitation towards the use of narrow spectrum drugs that are only effective against
the relevant pathogens. For example, metronidazole (400 mg, 2x1), a specific anaerobic agent, is effective at preventing
complications after wisdom tooth surgeries [76,77].

The use of prophylactic IV antibiotics allows for a lower rate of surgical site infection. Postoperative pain is reduced
in patients who use intravenous penicillin (15000IU x kg) or clindamycin (600mg) - for those with a penicillin allergy - an
hour before surgery [78].
In the past decade, the use of macrolide antibiotics in dentistry has been encouraged because of the therapeutic
advantages of newer derivatives, such as a broader antibacterial spectrum, improved tissue distribution, and low incidence
of side effects [79]. Azithromycin is preferred because it is broad spectrum, effective on periodontal tissues, and effective in
odontogenic infection [80-85].

Corticosteroids

Corticosteroids have benefits such as reducing inflammation, ensuring that less swelling, edema, and trismus
occur, as well as reducing postoperative nausea and vomiting [86-91]. In the initial phase, they suppress the production of
prostaglandins and leukotrienes, thus inhibiting inflammation. Perioperative steroid injection is believed to provide adequate
plasma concentration and effectively control postoperative edema through an anti-inflammatory effect [92]. Postoperative
use of corticosteroids has also been found to be reliable. Its routine use for the prevention of inflammatory complications is
not appropriate [90].

Researchers report that in order to derive the most benefit from corticosteroids, they should be used at a dose
equivalent to 300 mg cortisol (e.g. 60 mg prednisone) and continued for at least 3-5 days. This is because swelling is at its
maximum 48-72 hours after an operation and the effects of steroids last 24 at most when they are administered as a single
dose [90].

Methylprednisolone (32 mg, 12 hours before and 12 hours after surgery) prevents the growth of the macrophages
in the inflammation zone, the increase of the number of fibroblasts in connective tissue, and the suppression of the immune
system. Methylprednisolone reduces the formation of quinine and bradykinin by stabilizing cellular and organelle membranes
and blocks histamine and histamine-like substances between cells [91].

The use of dexamethasone after a wisdom tooth extraction operation reduces trismus and swelling. It can be
used at 4 mg or 8 mg doses preoperatively or postoperatively [8,92]. The masseter is the muscle that is most affected by
postoperative edema after a wisdom tooth surgery. An intra-oral masseteric injection of dexamethasone is easily tolerated
and is an effective way to reduce postoperative edema with both local and systemic diffusion [93].
Corticosteroids can cause possible side effects such as adrenal suppression, gastrointestinal disorders, psychosis
exacerbation, infection, delayed wound healing, and interaction with the immune system. For these reasons, they should only
be used on suitable patients [90,94,95]. Corticosteroids are useful in cases where serious surgical trauma is predicted or the
patient is at risk for excessive edema [91].

Myorelaxants

Medications that are thought to reduce skeletal muscle tonus are often used on patients with chronic orofacial
pain to reduce and prevent increased muscle activity caused by temporomandibular disorders [96]. They are mostly used
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for chronic pain [97]. In addition to this, the administration of myorelaxants in combination with antispastic drugs such as
benzodiazepines, baclofen, and tizanidine for chronic dysfunction has a greater effect in reducing pain [98].

Cyclobenzaprine is a central muscle relaxant and is used to treat headaches, fibromyalgia, and muscle spasms [99].
8 mg of cyclobenzaprine per day, started the day before surgery and continued for 3 days, has been found to be ineffective on
pain, edema, and trismus in impacted wisdom tooth surgeries [100].

Tizanidine is also a central muscle relaxant. It is used for upper motor neuron syndromes, muscle pain, and spasms
related to the peripheral musculoskeletal system. Tizanidine 4 mg daily was started after surgery and continued for 2 days
in an impacted wisdom tooth surgery and it was found that it did not increase the effects of dexibuprofen, with which it was
used, on pain, edema, and trismus [101].

Studies that investigate the effect of muscle relaxants on complications that occur after impacted lower wisdom
tooth surgeries are not sufficient for making healthy speculations and there is a need for further studies on this topic.

Vitamins

Vitamin B12 and folic acid deficiencies lead to structural and functional disorders in both the central and peripheral
nervous systems [102]. The usability of Vitamin B complexes in the treatment of peripheral neuropathy and their cost
effectiveness causes this medication to be commonly preferred [103]. Long term use of vitamin B12 (1x1, for a week to
several months as long as needed) is useful for healing inferior alveolar nerve damage [104].

Vitamin D deficiency, especially found in cold climates, is a condition that can lead to bone mineralization and
metabolic disorders. The administration of a single oral dose of 300,000 IU of cholecalciferol is useful for rapidly and safely
increasing 25 (OH) D levels in adults and adolescents with vitamin D deficiency. A higher serum level of vitamin D leads to a
less pronounced inflammatory response and a better and faster healing process [105].

Antimicrobial Mouthwashes

Fibrinolysis caused by infection at the extraction site plays a primary role in inflammation and poor healing processes
[106]. The most effective method for reducing the risk of infection is the use of topical or systemic agents that help to remove
oral bacteria [107]. In addition to mechanical debridement, mouthwashes have the advantage of acting locally on the surgical
site. In general, they are cheap and have fewer side effects. Mouthwashes do not require prescriptions or any return to the
and clinic, which renders them less costly for both the patient and the clinician [108].
Generally available mouthwashes contain chlorhexidine, benzydamine, volatile oils, cetylpyridinium chloride,
sodium benzoate, triclosan, oxygenating substances, povidone-iodine, peroxidase, and fluoride [109]. While all of these have
antimicrobial activity, chlorhexidine is considered the gold standard. Chlorhexidine decreases plaque, and provides broad
spectrum activity against oral aerobes and anaerobes [110]. Chlorhexidine is a broad spectrum cationic antimicrobial agent
[111] that acts on fungi and some viruses as well as on gram-positive and gram-negative bacteria. It forms a strong bond with
the anionic regions of the cell membrane and wall, and its activity is particularly dependent on this cationic nature [112].
This bonding triggers events that affect the osmoregulatory and metabolic ability of the cell membrane and the enzymes
it contains [113]. At higher concentrations, chlorhexidine may damage the structural integrity of the membrane and cause
cellular materials to leak [114].
Using chlorhexidine only on the day of the operation does not provide benefits. When combined with a chlorhexidine
mouthwash used for 7 days (3x1) postoperatively, it significantly reduces the incidence of alveolar osteitis [115,116].

Side effects of chlorhexidine are minimal. These include: dyeing of teeth, increased tartar formation, mucosal
irritation, and changes in sense of taste [117]. That being said, more severe hypersensitivity reactions are also reported in
the literature. These reactions range between lip and mucosal swelling to severe anaphylaxis. In light of this, it is important
that the clinician and the patient be aware of such reactions [118].
A topical gel is an antimicrobial agent applied directly to the surgical site postoperatively. It may be more effective
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than a mouthwash because the gel can prolong the amount of time for which the medication remains on the area where it is
applied, may have a more direct effect on the alveolus, and may also provide more bioavailability. In addition, while the gel
can be applied immediately after tooth extraction, mouthwashes are generally used after the first 24 hours due to the risk
of clot dissolution [119]. Gels also have the effects of reducing the likelihood of postoperative infection, improving tissue
regeneration, and accelerating wound healing [120]. Gels, like mouthwashes, reduce the incidence of alveolitis [119].

Flap Design

A primary closure involves achieving primary wound healing by repositioning the flap and using a suture after a
wisdom tooth operation. In a secondary closure, the socket is open to the oral cavity and wound healing is secondary [121].
When flaps created by making a vertical incision and then shifting it to the lateral and closing with a primary closure and
flaps opened in the form of an envelope and left for secondary wound healing are compared with regard to partially impacted
wisdom teeth, the flap with primary closure gives a better result in the periodontal healing of the second molar tooth. On
the other hand, there is less pain and swelling with a flap where no vertical incision is made [121-123]. Shifting the flap and
making a primary closure on the area causes an increase in edema and trismus in partially impacted teeth [123-125].
Incisions are made to perform a clean surgical procedure and to provide adequate field of view on the surgical site
[126]. A flap made in the form of an envelope reduces swelling [127] and trismus [128]. A triangular flap provides a better
mouth opening after an operation compared to an envelope flap [129], but with greater risk for hematoma and wound
dehiscence [130]. A modified triangle flap (Szymd incision: an incision starting from the retromolar region, and forming an
arc from the distal edge of the second molar tooth to the mucogingival junction), results in less periodontal pocket depth
and dehiscence than an envelope flap [127]. Another modification of the triangular flap - making the vertical incision at a
distofacial angle from the distal part of the second molar tooth - causes less pain and swelling compared to an envelope flap
[131]. The bayonet flap, which also includes the distobuccal mucosa of the second molar, results in less postoperative pain
and less wound dehiscence compared to an envelope flap [132]. If the incision is made so as to start from the distal of the
second molar toward the anterior, progress toward the distobuccal, and after passing the gingival crest, progress toward
the posterior, taking the form of a comma, there will be a decrease in postoperative pain [133]. A pedicle incision (the initial
incision progresses 1 cm at the distal of the third molar tooth from the buccal gingival sulcus and then curls toward the
buccal sulcus, which allows for flap rotation) causes more swelling [134]. The use of flap retraction in the lingual region
causes an increase in the incidence of temporary damage to the lingual nerve, but it has no protective or damaging effect on
the incidence of permanent damage [135].
Not suturing the operated area results in less pain and swelling in lower wisdom teeth [136]. Placing the flap in its
place after the flap has been lifted, without suturing, is also effective in reducing the trismus that occurs in the first two days
[137]. The use of antibacterial sutures instead of silk sutures does provide benefits, even if little, in controlling the infection
of the surgical site [138]. When the use of polyglactin 910 (Vicryl®) and irradiated polyglactin 910 (Rapid Vicryl®) sutures
are compared, the irradiated suture is seen to result in less edema [139].

Drains

The use of tube drains to provide postoperative drainage in impacted wisdom tooth operations reduces postoperative
swelling [140-144], trismus [140,141], and the incidence of alveolitis [145] and provides increased mouth opening and less
pain during the first two days [146]. The use of a drain with a gauze soaked in chlortetracycline after extraction reduces the
formation of alveolitis [147]. When drain placement positions after opening a triangle flap are compared, positioning the
opening of the drain buccally (on the vertical incision line) instead of occlusally results in less bleeding and better wound
healing [148]. The drain can be left in the surgical site for 72 hours following extraction, but if the drain tube is made of
rubber, there can be pain caused by the rubber irritating the surrounding tissues. This pain decreases suddenly after the
drain is removed [141].

Drainage can also be achieved by using a bismuth iodoparaffin paste (BIPP). Although leaving the mouth of the
wound partially open results in less pain an swelling compared to making a primary closure, a primary closure provides
better healing. The reason for this may be that the presence of the BIPP in the area of extraction prevents proper positioning
of the flap [149].
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Intraoral drainage requires additional care if the patient himself/herself is also to wash the socket, and this may result
in delayed wound healing in some cases [149]. Whether in rubber form or with a gauze, placing a drain may prolong the
operation time, which may result in more trauma for the patient. A rubber drain or a drain with a gauze remaining in the
mouth for 48-72 hours may not be tolerated by patients due to its irritating effects [150]. At the same time, the drain can act
as a source of infection and can be aspirated or swallowed if not placed solidly [143].

Low Level Laser Procedures

Low level laser therapy (LLLT) is used to alleviate pain, reduce inflammation and edema, and accelerate healing after
oral and maxillofacial surgeries [151] and is effective on trismus and swelling [152-155].
LLLT has neuropharmacological effects important for the synthesis, release, and metabolism of a number of biochemical
substances such as histamines and prostaglandins [156]. It achieves cellular biological stimulation through the inhibition of
interleukin-6, monocyte chemotactic protein-1, interleukin-10, and tumor necrosis factor-α, accelerates tissue regeneration,
improves wound healing, and reduces pain and swelling through anti-inflammatory mechanisms. It provides an analgesic
effect by stimulating the synthesis of endogenous endorphins (β-endorphin), reducing the activity of C-fibers and bradykinin,
and altering the pain threshold. However, because the standardization of LLLT procedures has not yet been established, the
clinical results of LLLT may vary depending on each laser parameter (recurrent sessions, application technique, area of
application, wavelength, duration of irradiation, amount of energy) [157-160].

When oral and non-oral procedures were compared, the conclusion was reached that a non-oral laser procedure has
more effect on mouth opening and swelling [154, 161].
The contradictory results of studies are explained by different applications of treatment protocols such as laser
wavelength, irradiation dose, position, and frequency [162]. More studies on LLLT are needed for the standardization of the
parameters applied.

PRP (Platelet Rich Plasma)

PRP (Platelet Rich Plasma) has a platelet concentration containing 6-8 time the growth factor found in whole blood and
is obtained by mixing blood using a two-stage centrifugation protocol [163]. PRP is the autologous concentrate of platelets
suspended in plasma [164].

When PRP is being prepared, 5 ml of venous blood is collected from the antecubital fossa with aseptic techniques. A3.6
ml volume of this blood is placed in a tube containing 0.4 ml of citrate-phosphate-dextrose-adenine anticoagulant solution
and mixed gently. The tube is placed in a centrifuge and equilibrated [165-167]. It is then subjected to centrifugation for 15
minutes at 2000 rpm [165,167] or for 10 minutes at 2400 rpm [166]. This process divides whole blood into a low red blood
cell area and straw colored plasma. The uppermost region of this plasma contains fewer platelets (platelet poor plasma, PPP)
and the middle region contains a higher platelet concentration and white blood cells (buffy coat). With a micropipette, the
PRP and the stratum layer found 1 mm below the central region are collected in a sterile test tube. This is then centrifuged
for 10 minutes at 3000 rpm [165,167] or 15 minutes at 3600 rpm [166]. After the second centrifugation, the upper half is
removed and the lower half is used as PRP. PRP is activated with calcium chloride (CaCl) to form a PRP gel [165,167]. The
PRP gel causes degranulation of α-granules found in platelets and release of growth factors. Thus, wound maturation and
epithelization are accelerated and scarring is reduced. The use of PRP in surgical practice reduces bleeding and increases
bone renewal. It also reduces postoperative edema and increases the interincisal mouth opening [167, 168]. It is a simple
and low-cost technique that can be used to reduce postoperative pain and the incidence of alveolar osteitis [169].

PRF (Platelet Rich Fibrin)

PRF (Platelet Rich Fibrin) is an autologous growth factor reserve consisting of a polymerized fibrin matrix with a
tetramolecular structure and containing platelets, leukocytes, cytokines and circulating stem cells. Slow polymerization
during PRF preparation creates a fibrin network that enhances cell migration and proliferation in a manner similar to natural
healing [170]. The fibrin matrix is the determining factor responsible for the true therapeutic potential of PRF [171]. This
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fibrin membrane covers the wound suitably and can be sutured [172]. PRF is a soluble biological material that prevents
foreign body entry into the surgical site and consequently foreign body inflammatory responses [170]. The preparation of
PRF is simpler and faster because it does not require additional anticoagulants and chemical activators [173].
When PRF is being prepared, 9-20 ml of venous blood is drawn from each patient before extraction and placed in glass
tubes without anticoagulants. The tubes are transferred to a centrifuge and centrifuged at 3000 rpm for 10 minutes. In the
middle of the tube, a fibrin clot is formed that contains platelets located between the red blood cell layer at the bottom and
the acellular plasma at the top. This clot is removed from the tube and the bound red blood cells are dissected. The PRF clot
is then placed on the grid in the PRF box, covered with the compressor and lid, and converted into a membrane [174]. The
PRF procedure reduces the severity of complications that occur immediately after surgery, reduces preoperative pocket
depth, and accelerates bone formation. It achieves a reduction in postoperative edema and an increase in the interincisal
distance [175]. PRF placed in the extraction socket is a valid method for accelerating wound healing, reducing postoperative
pain, and accelerating soft and hard tissue regeneration [176]. PRF also reduces infection, pain, and other unwanted side
effects [177]. Preventive treatment of localized osteitis can be achieved with PRF; a low-cost, autogenous, soluble, biological
material [178]. In addition, PRF that is placed in a socket and sutured also reduces existing pain and analgesic use during the
treatment of postoperative localized alveolitis [179].

The use of anticoagulants to achieve PRP is a disadvantage in terms of wound healing. PRF potentially increases wound
healing, because it does not contain anticoagulants. In addition, it contains more white blood cells than PRP and causes white
blood cells to increase in number, which increases the number of macrophages responsible for growth and the release of
factors such as transforming growth factor beta, platelet derived growth factor, and vascular endothelial growth factor [180].
These cells and cytokines are of critical importance for wound healing. PRF protects and stabilizes grafts, is integrated into
regenerative zones, facilitates cellular migration, and reinforces soft tissue healing [180, 181].

Cold Application

Cold application is a general term covering many techniques (such as ice packs, ice massages, gel packs, ice cubes in
a plastic bag, ice in a towel, ice wrapped in paper towels) [182]. Postoperative extraoral cold treatment in the treatment
area is an easy method to perform, which is done at -13 - -15 °C for 10 or 20 minutes[112,182]. This treatment causes
vasoconstriction and as a result reduces postoperative swelling. It also has an analgesic effect because it reduces the speed
of nerve conduction [112]. Cold application can reduce soft tissue inflammatory response due to pain, cell metabolism rate,
muscle spasm, and trauma. Thus, it is believed to help to reduce the negative effects that an operation has on the quality
of life of patients [183,184]. Another aspect of this treatment is psychological. Giving patients a task after the surgery may
prevent them from focusing on their discomfort. The placebo effect achieved with a cold treatment may change a patient’s
pain perception [185].
Although this practice is frequently preferred after an impacted wisdom tooth surgery, it is contraindicated in some
cases. Conditions under which local cryotherapy is generally contraindicated include: hypertension (due to secondary
vasoconstriction), Raynaud’s disease (blood vessels in the extremities may be extremely distressed during ice treatment),
rheumatoid arthritis, a history of vascular disorders such as local extremity ischemia, freezing, or atherosclerosis, cold
allergy (cold urticaria), paroxysmal cold hemoglobinuria, cryoglobulinemia, or any disease that produces a significant cold
suppressor response [186].

Ozone Therapy

Ozone therapy is a method with therapeutic effects such as an antimicrobial effect, increased vascularity, and
immunostimulation. Ozone is an allotropic form of oxygen and can be used in the form of gas, aqueous solution, and gel for
topical therapeutic purposes. It can be used parenterally as IM, IV and autohemotherapy. The gel form of ozone is preferred
due to benefits such as ease of application, the presence of ozone molecules at higher concentrations, and the longer term
stability of the compound. Ozone gel, unlike ozone gas, is suitable for self-use by the patient and is thus easy to apply with
no need for professional assistance, is well tolerated by patients, and can be applied in a shorter time. Using ozone gel twice
daily for 5 days reduces postoperative pain, swelling and trismus [165,187].
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Tissue Adhesives
Cyanoacrylate is the general name of fast sticking adhesives. These are 2 paste systems and are made ready to use
by mixing before a procedure. Polymerization of the material starts within 10-15 seconds. The material is nonabsorbable
and is removed from the wound edges and the surface of the mucosa within 7-10 days. Cyanoacrylate is generally used in
external interventions and is not preferred much for internal interventions due to the possibility of reaction, toxicity, and
carcinogenicity [1,2]. The effectiveness of cyanoacrylate in preventing pain in an impacted lower wisdom tooth surgery is
similar to a suture, but its hemostatic effect is more than that of a suture. The application is as follows: a thick layer is formed
along the incision line with the droplet method and after 20 seconds a second layer is formed in the same way [188,189].

Results

The most preferred method is the use of NSAIDs in the treatment of complications after third molar surgery. Other
medicines mentioned (steroids, opioids, paracetamol, muscle relaxants and antibiotics), mouthwashes, surgical techniques
and methods are applied in addition to NSAIDs. These additional approaches contribute to the antiinflammatory and
analgesic properties of NSAIDs and make them more effective in the treatment of complications. However, these approaches
alone are not more effective than NSAIDs. Due to the wide variety of NSAIDs and the constant introduction of new drugs into
the market, it is difficult to determine the most effective NSAIDs.
Choosing the proper treatment method or medication from among the aforementioned treatment methods and

medications according to the complication that is anticipated to occur is an important criterion in preventing or treating
complications that occur after an impacted wisdom tooth surgery. Also, the method and medication that is effective on one
patient not having the same effect on another patient among similar cases is one of the biggest problems that we encounter
in controlling postoperative complications today. Because of the large number of individual factors in the formation of
postoperative complications, it is not possible to place a general treatment protocol specific to a complication. Identifying a
reliable, effective, easy, and inexpensive treatment and medication that is not affected by individual factors is the common point
of all studies, and the fact that it hasn’t been found until now is an indicator that research aiming for this will continue.
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