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Abstract: 
Wound healing, as a normal biological process in the human body, is achieved through four precise and clearly 

programmed phases: hemostasis, inflammation, proliferation and remodeling. For a wound to heal successfully, all 

four phases must occur in the appropriate sequence and time frame. Many factors can interfere with one or more 

phases of this process, causing inadequate or affected wound healing. A better understanding of the influence of 

these factors on healing can lead to a therapeutic attitude that improves wound healing. In spite of numerous 

advancements in dentistry and contemporary oral surgery, the basis of most dental treatments continues to be 

dentoalveolar surgery.  

The appropriate medical act not only comprises a precise diagnosis, efficient aesthesia, and proficient surgical 

technique, but the clinician must also have a complete grasp of the succession of physiologic biological phenomena 

that culminate in a healed post-extraction site without unwanted sequelae. 

In this two part series we will explore the factors which can cause wound healing problems in the oral cavity in 

order to obtain a most satisfying clinical outcome. 
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Introduction 

Dentistry has progressed immensely in the 

last years and there are numerous facets of 

the restorative, esthetic, functional and 

surgical rehabilitation. The conservation of 

the remaining alveolar ridge after 

conventional dental extraction maneuvers is 

of utmost importance; otherwise, a fault in 

this department usually precipitates 

adversities or even the compromise of future 

implant placement and further rehabilitation 

[1]. During the restoration of an alveola after 

extraction of a tooth soft as well as hard-

tissue remodeling must occur. These 

modifications ensue during a period of time 

with maximum spatial modifications 

manifesting during the first 3 months [2].  

Postextraction alveolas experience 

resorption and remodeling of the alveolar 

crest. The restoration mechanism results in 

important modifications in the height and 

width of the alveolar ridge with an average 

ranging from 0.7mm to 1.5mm of vertical 

and 4mm to 4.5mm of horizontal osseous 

tissue resorption described in the literature 

[3].  

Furthermore, substantial percentages of 

postextraction sites experience postsurgical 

complications which include edema, pain, 

abscess, suppuration and dry socket [4]. 

Generally, the over-prescription of 

antibiotics, most detrimentally to healthy 

subjects, for the prevention of infections 

may produce more harm than gain to both 

the individual subjects and the entire 

population due to the growing problem of 

antibiotic resistance [5].  

 

Important local factors in healing 
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Local anesthesia 

On cell cultures and laboratory animals, 

local anesthetics exert an inhibitory effect on 

healing, an effect that is observed especially 

in the inflammatory and cell proliferation 

phase, however, no marked clinical effects 

have been demonstrated in human tissue. 

Due to the inhibitory effect of physiological 

mechanisms, the use of large volumes of 

anesthetics in the immediate vicinity of 

gingival surgical incisions is not 

recommended [6]. 

 

Hypoxia and oxygen pressure 

The wounds must have a minimum oxygen 

pressure of 30 mm Hg for normal cell 

division and a minimum pressure of 15 mm 

Hg for fibroblast proliferation. Bacterial 

annihilation by phagocytosis is based on a 

certain percentage of oxygen present in the 

tissues. Sufficient oxygenation is also 

required for cell proliferation, angiogenesis, 

collagen synthesis and re-epithelialization 

[7]. The role of oxygenation has been 

investigated in vitro or in study animals, and 

there are insufficient in vivo data to fully 

understand the role of oxygenation in 

postextractional healing [8]. However, it is 

clear that hypoxia is associated with poor 

healing of postextractional wounds and 

bacterial colonization in chronic wounds. 

 

Ischemia 

A local form of ischemia after dental trauma 

or tooth transplantation may occur and is 

characterized by an area of 

neovascularization in an open apex and is 

followed by osteodentin deposition. It 

occurs in teeth with an open apex, in the first 

year after trauma. The role of odontoblasts 

in this process is not yet fully known [9, 10]. 

 

Oro-sinus communication 

Anthral perforation can lead to defective 

healing after extraction of a molar or 

maxillary premolar, and left untreated or 

improperly treated can lead to the 

development of local or even general 

pathologies with great consequences on the 

patient's health and overall status [11]. 

 

Thermal trauma 

Certain dental procedures such as dental 

preparations, composite resin fillings and 

endodontic fillings can cause the 

temperature to rise in the dental surfaces or 

adjacent to the teeth. Temperature variations 

can be caused by the thickness of the 

remaining dentin, the type of handpiece 

used, the light curing piece, the type of 

ultrasonic device or the air-water spray. In 

addition, we can say that the temperature 

may be lower than studies show, because 

pulpal, periodontal and bone dissipation play 

a very important role [12]. Physicians need 

to be aware of the thermal traumatic 

potential on the dental pulp or on the tissues 

adjacent to the teeth and perform dental 

maneuvers given this aspect [13]. 

The in vivo study conducted by Zach and 

Cohen on monkeys shows that an increase in 

pulpal temperature by 5.5 degrees Celsius 

causes pulpitis or pulpal necrosis [14]. 

Regarding the alveolar bone or periodontal 

ligament, the study of Eriksson and 

Albrektson showed that an increase in 

temperature by 10 degrees Celsius at the 

root surface leads to bone resorption and 

even dental ankylosis [15]. At the pulpal 

level to reduce thermal trauma, it is 

necessary to use a handpiece with cooling, 

and in the event of not using water cooling, 

contact with the tooth should be limited to 

20 seconds at each stage of work. When 

performing dental fillings, especially in deep 

cavities, 2-stage photopolymerization and 

coating of the cavity with a layer of 

glassionomer should be used [16]. 

 

Edema 

Edema is characterized by the accumulation 

of excess plasma proteins in the interstitial 
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space. Primary edema occurs as a result of 

congenital diseases, while secondary edema 

occurs as a result of damage to the 

lymphatic system, or as a result of an 

infection or surgery [17]. Despite the fact 

that edema is part of the inflammatory 

process, and therefore a consequence of the 

surgical process, the severity and location 

may be correlated with several factors, 

depending on the patient or the intervention 

[18]. 

Any condition that affects the post-surgical 

inflammatory response interacts directly 

with recovery, edema formation and 

postoperative quality [19]. A serious 

condition is angioedema resulting from 

changes in the immunoglobulins involved in 

the inflammatory response. Due to the fact 

that it is an acute, severe and rapidly 

evolving form affecting the larynx and 

pharynx, it poses a major risk to the airways 

and is therefore associated with reintubation 

and even the risk of death. Operating time is 

a predictive factor in the occurrence of a 

greater or lesser postoperative edema [20]. 

This can be explained by the fact that a 

complex intervention requires a longer 

period of time, therefore a greater 

inflammatory response that occurs after long 

manipulation of tissues. The type of 

intervention performed directly interferes 

with postoperative edema [21]. 

The control of the inflammatory process and 

therefore of the edema is very important for 

the quality of the healing mechanism, 

therefore it is necessary to intervene 

judiciously on the controllable factors such 

as the operating time and the precise 

planning of the intervention to limit the 

edema [22]. 

Therefore, knowing the risk of each factor in 

the development of an edema makes 

possible the individual, personalized 

treatment which brings benefits to patients. 

To reduce the complications of edema, 

increased postoperative quality, reduced 

hospitalization time and costs, and the use of 

medications or medical techniques should be 

considered. 

 

Incorrectly executed flaps 

In order to avoid flap necrosis and loss of 

wound tissue in periodontal surgery and 

dentistry, the basic principles of surgery 

must be observed and respected. The base of 

the flap should be wide enough, the 

monopolar electrocoagulation should be 

limited in use, the edges of the wound 

should be extended to the healthy bone and 

the flap should not be tense after suturing is 

performed [23]. 

 

Quality and suturing technique 

Sutures can be classified into resorbable and 

non-absorbable, and their mechanical 

properties vary depending on the 

composition. A good suture must produce 

minimal tissue trauma, not be easily 

contaminated with bacteria and especially 

provide tissue support and closure. In 

addition to the proper technique, it is 

essential to use the appropriate type and 

diameter of suture to ensure healing [24].  

The precise positioning of the flap edges 

contributes to the patient's comfort, 

homeostasis, reduction of the wound 

diameter and to the prevention of 

exaggerated bone resorption. If the edges of 

the wound are not positioned correctly, 

homeostasis can be compromised and blood 

or lymph can accumulate under the flap, 

delaying the healing process, which will 

eventually lead to an irregular contour of the 

scar tissue [25]. 

 

Foreign body 

The presence of a foreign body in the oral 

cavity can range from a piece of gutta-

percha or endodontic cement to 

hydroxyapatite granules or osteosynthesis 

screws and even implants. Residual dental 

fragments, bone sequestrations or even 
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fragments of compresses can also result in 

poor healing or even latent infections [26]. 

Even if a foreign body is quite visible 

radiographically, amalgam tattoos, cement 

retention at the level of a dental abutment or 

those fractured on the canal can be 

overlooked causing chronic problems over 

time [11]. 

 

Pathological mobility 

Following a Le Fort I fracture or osteotomy, 

pseudo-osteoarthritis may occur due to 

bruxism or insufficient rigid fixation. The 

same is possible at the mandibular level 

after an osteotomy or a fracture [27]. 

 

Postoperative hemorrhage 

Postoperative hemorrhage is defined as 

bleeding that persists for more than 12 

hours, leads to the development of a 

hematoma or bruises and requires blood 

transfusions or even hospitalization in some 

severe cases. Postextractional bleeding 

disrupts the formation of granulation tissue 

and slows down the healing process. It has 

been attributed to several factors that can be 

classified as local or systemic factors. 

Postextractional bleeding can be located at 

the bone level or at the level of soft tissue. 

Bleeding from soft tissues can be attributed 

to a traumatic extraction, with damage to 

blood vessels (arterial, venous or capillary) 

[28]. Inflammation of the postextractional 

alveolus, the presence of infection and non-

compliance with postextractional indications 

by patients are some of the factors that lead 

to postextractional bleeding. Systemic 

factors include platelet changes, clotting 

difficulties, or excessive fibrinolysis [29]. 

Postextractional hemorrhage can be 

classified into primary, reactive hemorrhage 

and secondary hemorrhage. Primary 

bleeding occurs during tooth extraction, due 

to traumatic extraction by damage to blood 

vessels, due to infection such as periapical 

granuloma or bone damage. Reactive 

bleeding occurs a few hours after surgery 

and is specific to patients with systemic 

problems or those on anticoagulant therapy. 

Secondary hemorrhage usually occurs 7-10 

days after surgery and is a rare complication 

in dental practice [30]. Treatment of 

postextractional hemorrhage involves 

suturing the postextractional alveolus or 

applying various drugs or combinations of 

drugs such as: hemostatic sponges with 

collagen, Vitamin K, resorbable gelatin 

sponge, sponge with tranexamic acid, 

bioadhesive gel with chlorhexidine or 

coagulants such as Ankaferd [31]. 

 

Conclusion: 

Proper rehabilitation of a dental patient 

begins with the diagnosis phase and almost 

always comprises of a surgical phase, thus it 

is of utmost importance to respect the 

phisiological healing phase and act in a 

manner to aid the organism in its therapeutic 

outcome. 
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