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ABSTRACT
With revolutions in biotechnology, implant surgery has become a routine therapy in the last three decades for the rehabilitation of 
completely or partially edentulous patients.  Despite implant surgery increasing popularity and high success rates of, complica-
tions due to implant therapy are still unavoidable. Complications can occur either intra-operative or post-operative period of the 
surgery. Intra-operative complications such as hematoma and ingestion or inhalation of mechanical components or instruments 
can be serious as life-threatening. Other complications that occur during implant placements are usually associated with local 
damages such as nerve injury, adjacent teeth damage and perforations of the nasal cavity or maxillary sinus. Also mandible 
fractures, sinusitis, peri-implant mucositis, peri-implantitis and periapical implant lesions are the complications that frequently 
encountered after surgery. Therefore implant therapy is a complicated procedure and the management of the complications as-
sociated with this therapy requires a special training and experience.
This review categorized complications associated with dental implant applications and discusses management options of these 
complications.
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INTRODUCTION

Dental implants are appliances placed in the jawbones for the 
management of tooth loss to maintain adequate function and 
aesthetic [1].Since dental implants have been first introduced 
in 1970s, they are used in various areas of the mouth with 
an increasing success rate and popularity[2,3].In 2003, Ar-
dekian et al. [4] reported the 5-year success rate of implants 
range between 93 % and 97 %.However, complications in 
implant surgery are frequently encountered and management 
of these complications are become an important issue [5-7].
Until recently, these implant-related complications have in-
creased by the increase in the number of implants placed and 
dentists, not only specialist, placing implants [2].

This article examined implant complications in two parts. 
The first section focuses on intraoperative complications and 
the second segment addresses the post-operative complica-
tions of the implant therapy.

INTRAOPERATIVE COMPLICATIONS

Intraoperative complications occur during surgeries and 
could either be life threatening or local damage triggering.

Hemorrhage
Hemorrhages can occur during any kind of surgery and they 
can be taken care of by simple local measures. However, 
excessive and long lasting hemorrhage is generally consid-
ered to be a complication, while it is rarely as serious as life 
threatening [4,8]. Severe hemorrhages can be associated 
with the incision of arteries, sinus-lift procedures and prepa-
ration of the implant hole [5].The facial and maxillary arter-
ies and their branches are mainly provided the blood supply 
of the mandible [6].During surgery these arteries may be in-
jured because of the perforation of cortical plates and may 
leads hemorrhagic accidents [6].Bleeding can be result with 
a “pseudo-Ludwig phenomenon” which is characterized by 
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elevation of the tongue, elevation of the floor of the mouth 
and airway obstruction[9]. In maxilla the posterior superior 
alveolar, infraorbital, descending palatinal and posterior pal-
atin arteries can be damaged during placement of implant 
or sinus lift procedures [5,6]. Bleeding which arise from the 
branch of the maxillary artery has been described previously 
[10,11].

In the presence of hemorrhage, treatment techniques include 
bone wax, compression, electrocoagulation, bone grafts and 
in severe cases ligation of the damaged vessels [5,7,8]. It is 
not recommended to aspirate the area because of its limiting 
effect on the tamponading effect of the blood clot. In the cas-
es which have restricted visibility external carotid angiog-
raphy and endovascular management may be necessary [9].
In severe cases airway control can be provided by nasotra-
cheal intubationand cricothyroidotomyor tracheostomy [11].
To prevent this kind of complication, detailed preoperative 
evaluation and rigorous surgery should be provided. Also, 
preoperative CT scans and usage of short implants in the risk 
areas decreases the prevalence of this complication(Figure 
1) [4,7,12].

Involuntary Ingestion or Inhalation of Mechani-
cal Components or Instruments 
During intraoperative period of surgery, a slippery area 
shows up due to blood and saliva. Hence, the instruments 
or implant components can slip and fall into the mouth ac-
cidentally from the operator’s hand [8].In these accidents, 
instruments can aspirated or ingested in 13 % and 87 % of 
the cases respectively [13].Also, sharpness of the instru-
ments may cause vital structure injuries[13]. Therefore, a 
life threatening complication may occur when these materi-
als are ingested or inhaled by the patient [7,8].

When the instrument is in the gastrointestinal tract the first 
management options are radiographic examination and a 
fiber-rich diet [13]. If, a foreign object is aspirated, airway 
embarrassment can occur and this is a potentially life-threat-
ening condition. Thus, the patient airway must provide im-
mediately and the foreign object should remove as quick as 
possible [5,14]. Also, bronchoscopy or gastroscopy are use-
ful to reduce the morbidity [13]. To prevent this complica-
tion, gauze throat screens and silk ligatures can be used dur-
ing surgery[5,14].

Nerve injury
Neurosensory disturbances are unpleasant experiences that 
occur as a result of poor flap design, direct mechanical dam-
age to nerve, compression of intra-alveolar edema or hema-
toma, excessive preparation during implant placement, nerve 
repositioning and implant placement in atrophic mandible 
[4,5,7,8]. These disturbances are classified in increasing se-
verity as neuropraxia, axonotmesis and neurotmesis, respec-

tively. Generally these injuries are temporary and continue as 
4 weeks to 10 months [7]. Within this period, patients with 
such injuries may have difficulties performing common ac-
tivities due to paresthesia, anesthesia dysesthesia or hyper-
esthesia [7,15].

Commonly inferior alveolar nerve, the mental nerve, the in-
cisor branch of the mandibular nerve, the lingual nerve, and 
the nasopalatine nerve are likely to be exposed to iatrogenic 
injury during implant placement procedures [8]. To prevent 
the nerve injury the preoperative evaluation and exact local-
ization of anatomic structures in the implantation area are 
mandatory. CBCT and CT scans are the techniques of choice 
for locate the anatomic structures [6,7,16]. When nerve in-
jury occur as a result of pressure originate from an implant, 
management options include the removal of the implant or 
placement of a short implant. In the cases of minor injuries 
spontaneous healing can observed within days or months. 
However, prolonged pressure and neuritis may result with 
permanent degeneration of the nerve [17]. The primary treat-
ment of nerve injuries include neuronal anti-inflammatory 
drugs or vitamin B-complex, but if a persistent anesthesia or 
dysesthesia is present more specialized procedures such as 
microsurgery may be required [5,17].

Damage to Adjacent Teeth
Adjacent tooth damage is a rare complication of implant sur-
gery and generally occurs with single implant placements 
[4,8].Tooth damage can be associated with inadequate dis-
tance between the implant and adjacent tooth, wrong angula-
tion of the implant or occurrence of excessive heat during 
surgery [18]. As a result of above mentioned factors total or 
partial vitality loss can be seen in the adjacent tooth. Patients 
are generally asymptomatic but pain or sensitivity may occur 
occasionally [8]. To prevent the damage of adjacent tooth, 
a minimum distance of 1,5 to 2mm should be provided be-
tween adjacent tooth and the implant [6,7].Also, pre-surgical 
computed tomography may help ensure accurate diagnosis 
[18].In the presence of this complication, root-canal treat-
ment, apicectomy and extraction are among the available 
treatment options(Figure 2) [6].

Perforations of Nasal Cavity or Maxillary Sinus
Placement of implants in maxilla close to the nasal cavity 
or maxillary sinus may result with the perforation of the 
maxillary sinus or the nasal floor [5-8,19]. Management of 
perforations of the sinus membrane is commonly provided 
with the placement of biomaterials [6,19]. Other methods 
for treating perforation are folding the membrane up against 
itself, using sutures and fibrin glue[19].However, in the pres-
ence of large perforations surgery must postpone during the 
healing process [7,8]. Several investigators mentioned that 
these complications are generally well-tolerated and didn’t 
affect the implant survival [4,5,7].
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Displacement of the Implant Inside the Sinus 
or Nasal Cavity
Insertion of implant several millimeters into the sinus or na-
sal cavity is well tolerated [7]. However, displacement of the 
implant inside the sinus or nasal cavity is a serious complica-
tion [8]. This may be caused by inadequate primer stability, 
suction effect and improper distribution of occlusal forces 
[6]. Also, thin maxillary bone, inadequate planning and lack 
of experience are contribute the movement of the implants in 
the maxillary sinuses and nasal cavities [20]. In the case of a 
dislocated implant, it must remove surgically by intraoral or 
transnasal approach to prevent further complications [6,8]. 
To prevent these complications knowledge of anatomy, cor-
rect pre-surgical planning and adequate post-surgical follow 
up is mandatory(Figure 3) [6].

EARLY POSTOPERATIVE COMPLICATIONS

Mandible Fractures
The most important risk factor for the mandible fractures is 
the placement of an implant in the severely atrophic mandi-
ble. Also, lateralization of inferior alveolar nerve increases 
the risk of the fracture [4,6,7]. The compression stress during 
these surgical procedures and the prepared osteotomy sites 
weakens bones and leads to pathologic fractures [4]. The re-
ported prevalence of this complication is 0,2% in the eden-
tulous mandible [21]. Fractures of the mandible associated 
with implant placement can occur either immediately or in 
the post-operative period of the surgery [22]. To avoid such 
complications, Parkand Wang [17] mentioned that atrophic 
mandible must have a minimum of 7 mm height and 6 mm 
width. The management of this complication is related with 
severity of the fracture, volume of the mandibular bone and 
the location of the implant [5,7]. Open reduction or conserv-
ative approaches with bone grafts can used for the fixation of 
the fractured mandible [22].

Flap Dehiscence
Dehiscence can be defined as the surgical wound opening 
that result with the exposure of the dental implant [8].Cover-
screw loosening, mechanical irritation and flap tension are 
among the contributing factors of this complication [17]. The 
reported incidence of this complication vary between 2% 
and 13% [6].In the presence of small dehiscence, granula-
tion tissue can compensate the opening but if the dehiscence 
is large re-suturing of the area should be performed [8].

Emphysema
Emphysema is a complication which is caused by the high 
intraoral pressure and it is rarely encountered [7,8]. Air origi-
nate from the surgical devices or materials can be forced into 

the surgical area and the emphysema will occur [7]. Clini-
cally it presents with swelling of half of the face and patients 
complained of pain similar to the tension sensation [23]. 
A characteristic crackling sound is evinced upon palpation 
[8,23]. Massage and compression are the therapeutical meas-
ures to manage emphysema by accelerating resorbtion of the 
air trapped in the tissues [8].

LATE POSTOPERATIVE COMPLICATIONS

Failed Osseointegration
Impaired healing, occlusal loading during osseointegration, 
failure to follow the planned protocol, technical errors dur-
ing surgery, infections and especially bone overheating dur-
ing implant site preparation leads failures in osteointegra-
tion. Lack of osseointegration is results in loss of the implant 
[8,24].Failure of endosseous implants can occur before or 
after occlusal loading with a prosthetic superstructure. The 
reported failure rate is from 0,7% to 3,8% [25].

Infections

Maxillary Sinusitis
Posterior maxilla is a complicated area for implant place-
ment, so sinus lifting and grafting procedures are usually 
used to overcome the limitations of this area. However, 
complications include sinusitis and infection can unavoid-
ably occur as a result of these procedures [26]. Symptoms of 
sinusitis may include fever, facial pain, and yellow to green 
purulent discharge from the nose, which may drain posterior-
ly causing a cough and malaise [7]. Management of implant 
associated sinusitis is surgical and maintaining the drainage 
and ventilation are the purposes of this procedure [20].

Peri-Implant Mucositis
Peri-implant mucositis is defined as the reversible inflamma-
tion of the mucosa adjacent to the implant and may be caused 
by inadequate prosthetic restorations, poor oral hygiene and 
improper abutments or healing caps [4,27,28]. Generally 
no signs of bone losses are observed in this situation [4].
Reddish color of the inflamed mucosa adjacent to implant, 
swelling and bleeding are the clinical features of the peri-
implant mucositis[28]. Mechanical, antiseptic and antibiotic 
treatments are possible procedures of choice for controlling 
an ongoing infection (Figure 4)[28].

Peri-Implantitis
Peri-implantitis is an inflammatuar process around tissues of 
an implant and it results with the loose of the bone around 
the implant [29,30]. It is an important cause of implant fail-
ures and accounts for 10% to 50% of all failures observed 
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one year after the implantation [1]. Early implant exposure, 
poor oral hygiene are the risk factors contributing peri-im-
plantitis [4]. Diagnosis of peri-implantitis is based on degree 
of supporting boneloss, clinically detectable pocket depths, 
purulent discharge and implant mobility [28]. Management 
of peri-implantitis depend on the severity of the cases and 
include debridement, antimicrobial treatment or regenerative 
procedures [1,30].

Periapical Implant Lesions
The symptoms of apical peri-implantitis is pain, swelling, 
tenderness and occasionally the presence of a fistula [31]. 
Possible causes of this complication are excessive heating, 
contamination, vascular ischemia and pre-existing bone pa-
thology [4,31,32]. Removal of granulation tissue, curettage 
of the bony walls and if the primary stability is absent scari-
fication of the implant are the treatment options [32].

Implant Fractures
Implant fracture is a biomechanical complication with the 
reported incidence of 0,2 % in totally edentulous and 1,5 
% in the partially edentulous jaws. The lack of periodontal 
ligament is an important risk factor for this complication 
and hinder the compensation against the forces that occur 
at the time of chewing [33]. Also bone loss, manufacturing 
defects, excessive occlusal load and patients-related habits 
are the other possible causes of the implant fractures [30]. 
To overcome these shortcomings, periodic occlusal evalu-
ation and proper preoperative planning by considering bio-
mechanical principles are essential. Removal of the implant, 
modification of the existing prosthesis or modification of 
the fractured implant are the options for management of this 
condition (Figure 5) [34].

CONCLUSION

Nowadays, there is no doubt that implant therapy has be-
come the most predictable treatment option for rehabilitation 
of tooth loss. However, complications related with implant 
therapy are inevitable events that effect the success of the 
entire therapy. To reduce the incidence of these complica-
tions knowledge of surgical anatomy, careful clinical and ra-
diographic examination, proper treatment planning, usage of 
appropriate instruments and rigorous surgery are important 
prerequisites. If all of these factors are carefully followed, 
the complications are effectively avoided. But, adequate 
training and experience are required when these complica-
tions occur.
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Figure 3: Radiographic appearance of a displaced implant 
into the maxillary sinus.

Figure 4: Clinical appearance of peri-implant mucositis.

Figure 1: Hematoma after implant surgery in left maxilla.

Figure 2: Radiography shows the adjacent tooth damage in 
mandibular premolar region.
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Figure 5: Fractured implant located in the left mandibular mo-
lar region.


