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smoking, head & neck radiation, and postmenopausal 

estrogen therapy are the risk factors for 

complications.
3,4

 Avoiding surgical complications begins 

with careful assessment of patients, including systemic 

status, evaluating the anatomy of jaws and surgical 

technique to be used. However, when we encountered 

complications during or at the postoperative healing 

period, overcoming these problems is also essential.  

Another way to assess complications related to surgical 

procedures is based on the form of treatment of the 

complication. The Clavien-Dindo Classification can be 

used in all surgery fields, classify complications from 

Grade I to V with increasing severity eliminating 

confusing 

ÖZ 

Dental İmplant Cerrahisi ile İlgili Cerrahi Komplikasyonların 

Clavien-Dindo Sınıflandırması kullanılarak Değerlendirilmesi 

Amaç: Bu çalışmanın amacı cerrahi komplikasyonların ciddiyetini 

derecelendirmede kullanılan Clavien-Dindo sınıflamasını 

kullanarak, 2016-2019 yılları arasında aynı cerrah tarafından 

yapılan implantlarda karşılaşılan cerrahi komplikasyonları 

değerlendirmektir. 

Gereç ve Yöntemler: Bu retrospektif araştırma, dental implant 

ameliyatı geçiren 368 vakada yapılan toplam 1171 implantı 

içermektedir. Ameliyatla ilgili karşılaşılan komplikasyonlar 

kaydedildi ve bu komplikasyonlar Clavien-Dindo Sınıflandırma 

sistemine göre değerlendirildi. Yaş, cinsiyet, sigara içme, Diabetes 

mellitus ve immediat implant yerleştirilmesi gibi diğer faktörlerin de 

komplikasyonlar üzerinde olası etkileri ayrıca değerlendirildi. 

Bulgular: Flep dehisensi, hissizlik, enfeksiyon, dental implantın 

apikal kısmının maksiller sinüs içinde olması , primer stabilite 

eksikliği ve kortikal kemik perforasyonu dahil toplam 98 

komplikasyonla karşılaşılmıştır. Sigara içmenin ve immediate 

implantasyonun,  flep dehisensi meydana gelmesi açısından risk 

faktörü olduğu bulundu (p <0.05). Karşılaşılan komplikasyonların  

%54.8’i Clavien-Dindo Sınıf I  ve % 28.5’i sınıf IIIa içerisindeydi. 

Clavien-Dindo sınıflamasına göre cinsiyet, yaş, sigara içme ve 

Diabetes Mellitus’un karşılaşılan komplikasyonların ciddiyetini 

artırmadığı görüldü (p> 0.05). 

Sonuç: Clavien-Dindo sınıflandırması dental implant cerrahisinde 

hem komplikasyonların standardizasyonu hem de klinisyenlerin 

komplikasyonların sonuçlarını anlamalarına yardımcı olmak için 

yararlı olabilir. Clavien-Dindo sınıflandırma sisteminin geniş bir 

yelpazede kullanılması, implant cerrahisinde farklı tekniklerde 

karşılaşılan komplikasyonların farklı cerrahlar ve merkezler 

arasında karşılaştırılmasına olanak sağlayacaktır. 
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Yayına Kbul 

Dental implant surgery, similar to any other surgical 

procedures, has complications. In the literature; it was 

reported that rarely seen severe complications  in the 

mandible could endanger life during implant surgery 

due to bleeding and emphysema.
1
 Most encountered 

complications during implant surgery are cortical plate 

perforation, bleeding, nerve injury, sinus perforation, 

devitalization of adjacent teeth, and lack of the primary 

stabilization.
2
 Gender, age, Diabetes Mellitus (DM), 

smoking, head & neck radiation, and postmenopausal 

estrogen therapy are the risk factors for 

complications3,4. 

ABSTRACT 

Assessment of surgical complications related to dental 

implant surgery using Clavien-Dindo Classification  

Background: The aim of this study is to evaluate the surgical 

complications encountered in the implants performed by the 

same surgeon between 2016-2019 using the Clavien-Dindo 

classification used to grade the severity of surgical 

complications. 

Methods: This retrospective study includes a total of 1171 

implants performed in 368 cases undergoing dental implant 

surgery. Complications related to the operation were recorded 

and these complications were evaluated according to the 

Clavien-Dindo Classification system. Possible effects of other 

factors such as age, gender, smoking, Diabetes mellitus and 

immediate implant placement on complications were also 

evaluated. 

Results: A total of 98 complications have been reported, 

including flap dehiscence, numbness, infection, the apical part of 

the dental implant in the maxillary sinus, lack of primary stability, 

and cortical bone perforation. Smoking and immediate 

implantation were found to be risk factors for flap dehiscence (p 

<0.05). 54.8% of the complications were in Clavien-Dindo Class I 

and 28.5% in Class IIIa. According to the Clavien-Dindo 

classification, gender, age, smoking and Diabetes Mellitus did 

not increase the severity of the complications encountered. 

Conclusion: The Clavien-Dindo classification could serve as a 

useful in dental implant surgery both for standardization of 

complications and to help clinicians understand the 

consequences of complications. Wide range of using the 

Clavien-Dindo classification system would allow comparisons of 

different techniques’ outcome in implant surgery among different 

surgeons and centers. 

KEYWORDS 

Clavien-Dindo classification, Surgery complications, Dental 

implant surgery 
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Another way to assess complications related to 

surgical procedures is based on the form of treatment 

of the complication. The Clavien-Dindo Classification 

can be used in all surgery fields, classify complications 

from Grade I to V with increasing severity eliminating 

confusing terms which are minor and major 

complication.
5,6

 With this classification, clinicians could 

compare results in different periods within various 

institutions. Researchers also could examine the 

treatment methods and complications in a 

standardized way.
6
 For this reason, using this 

classification in dental implant surgery may be 

beneficial for clinicians. In our knowledge, there is no 

study about the categorization of dental implants 

surgery complications using this classification. 

The purpose of this study was to examine the most 

common types of complications related to dental 

implant surgery using The Clavien-Dindo 

Classification. We also investigated the effect of 

systemic status and immediate placement on different 

complications. 

MATERIALS AND METHODS 

This study was approved by Medipol University Ethical 

Committee No: 10840098-604.01.01-E.12197 in 

compliance with the Declaration of Helsinki.  

This retrospective study involved patients who 

underwent dental implant therapy from September 

2016 to February 2020 at the Oral and Maxillofacial 

Department of Medipol University School of Dentistry 

by same surgeon (E.D). Patients with missing clinician 

reports and patients requiring additional surgery for 

dental implant placement such as sinus lift, ridge split,  

intraoral, or extraoral block graft were excluded from 

the study due to that complications of each additional 

surgeries were specific and different which affect 

standardization of study outcomes. 

Routine follow-up program after implant surgery in our 

clinic, patients are called for follow-up on the 3rd, 10th 

day, and 1 month after surgery. If any problems were 

encountered during the controls, the intervals were 

tightened. 

Variables: 

The dependent variable was the presence of 

complications at per implants. The following 

complications during the perioperative and 

postoperative period were considered: 

 Sensory disturbance: If the patient describes 

numbness in about approximately 2 weeks later, it 

was named as a sensory disturbance. 

 Infection: Edema, pus flow, and pain around the 

dental implant area during the osseointegration 

period were defined as an infection. 

 

Flap dehiscence: If the wound edges are free 

approximately even ten days after implant surgery, this 

was defined as opening the wound. 

• The extension of a dental implant into the 

maxillary sinus: It was defined as penetrance of dental 

 Flap dehiscence: If the wound edges are free 

approximately even ten days after implant surgery, 

this was defined as opening the wound. 

 The extension of a dental implant into the maxillary 

sinus: It was defined as penetrance of dental 

implant’s apical portion of the maxillary sinus. This 

complication was detected during surgery and 

validated through panoramic radiography. 

 Lack of primary stability: It is defined as the 

insertion of a dental implant with lower torque than 

30 Ncm. 

 Cortical plate perforation:  If there were perforations 

on the buccal or lingual cortical layer during drilling, 

this defined as cortical plate perforation. 

Independent variables such as age, whether it is 

immediate or not, smoking, Diabetes mellitus were 

also noted whether it affects complications. 

Investigated surgical complications were rated from 

Grade I to Grade V using The Clavien-Dindo 

Classification (Table 1). 

Table 1. 

Clavien-Dindo classification schema of surgical 

complications 

  Definition 

Grade I 
any deviation from the ordinary post-operative course without giving 

pharmacological and surgical interventions. 

Grade II complication requires pharmacological treatment 

Grade IIIa complication requires surgical intervention under local anesthesia 

Grade IIIb complications requires surgical intervention under general anesthesia 

Grade IV 
complications are related to life-threatening complications that require 

intensive care unit management 

Grade V complications are related to patient’s death.   

Statistical Analysis 

Statistical analysis was performed using the Statistical 

Package for the Social Sciences (SPSS for Windows, 

version 18.0, SPSS Inc., Chicago, USA). Categorical 

variables were analyzed with the chi-squared test, 

Fisher’s exact test. Multivariate regression analysis 

was performed for assessing effect of dependant 

variables on complications. P values < 0.05 were 

considered as statistically significant. 

RESULTS 

A total of 1171 dental implants were performed on 369 

patients. The mean age of patients was 48.01 ±10.37, 

with 578 dental implants in maxilla, 593 dental implants 

in the mandible. Women represented 45.7%(n=535) 

and men represented 54,3% (n=636) which gave a 

ratio 1:1.19. Dental implants were placed immediately 

in 13.9%(n=163) of the patients following tooth 

extraction. When we examine the systemic status of 

patients, 19.3% (n=226) implants were in patients who 

smoke, and 4,9% (n=57) implants were in patients 

with DM.  

The complication rate was 3.3% (20 mandible, 18 
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exact test ,p=0.000).  

The distribution of surgical complications per dental 

implant according to Clavien-Dindo classification 

was 53 (54.08 %) for grade I, 17(17.3%) for grade II, 

28 (28.5%) for grade III-a (Table 4). 

Table 4. 

Categorization of number of complications 

according to Clavien-Dindo Classification 

Complications Grade I Grade II 
Grade 

IIIa 
Total 

Flap Dehiscence 19 10 9 38 

Sensory Disturbance* 9 3 2 14 

Infection 0 3 13 16 

The extension of a dental implant’s 

apical portion in maxillary sinus 
13 0 3 16 

Lack of primary stability* 6 1 0 7 

Cortical plate perforation 6 0 1 7 

Total 53 17 28 98 

Gender, age, smoking, and DM were not significant 

in complications’ grade. (Fisher’s exact test 

,p>0.05). While 19 of the flap dehiscence in 38 

dental implants were healed spontaneously (Grade 

I), 10 of them healed with pharmacological therapy 

and irrigation with sterile saline solution (Grade II), 

the remaining nine required surgical intervention 

(Grade IIIa). Surgical intervention was required in 13 

of 16 implants having an infection (Grade IIIa). 6 of 7 

implants having weak primary stability categorized 

in Grade I. 13 of 16 dental implants whose apical 

portion penetrated maxillary sinus was categorized 

in grade I, three dental implants categorized in 

grade IIIa. While 2 of 14 dental implants related to 

sensory disturbances categorized in grade IIIa, 11 

of them categorized in grade I, and one was 

categorized in grade II. 

DISCUSSION 

Dental implants are a predictable, safe, and widely 

used for oral rehabilitation with approximately 90% 

with success rate.
7
 Although, surgical complication 

percent is low, management of these complications 

is essential. The most frequently reported 

complications in dental implant surgery were flap 

dehiscence, nerve damage, devitalization of the 

adjacent tooth, hematoma, bone fracture, 

displacement of implants in the maxillary sinus, 

sinus membrane perforation, neuropathic pain, 

infection, cortical plate perforation, and lack of 

primary stability. In this study, we categorized the 

management of complications using the Clavien-

Dindo classification along with risk factors. 

Flap dehiscence was the most seen frequent 

complication in our study, which is considered as 

the split of the surgical incision margin resulting in 

the exposure of the implant and/or surrounding 

tissues9 (figure 1). The prevalence in previous 

studies9, which was 4.6% to 40%, came 

accorandance with our results (3.3%). Several 

reasons which disrupt the blood supply to 

extraction. When we examine the systemic status of 

patients, 19.3% (n=226) implants were in patients 

who smoke, and 4,9% (n=57) implants were in 

patients with DM.  

The complication rate was 3.3% (20 mandible, 18 

maxilla) for flap dehiscence, 2.3 %( fourteen in the 

mandible) for sensory disturbance, 1.45% (nine 

mandible, seven maxilla) for infection, 2.7% (n=16) 

for extension of the dental implant’s apical portion 

into the maxillary sinus, 0.6% (two mandible, five 

maxilla) for weak primary stabilization and 0.6% (four 

mandible, three maxilla) for cortical plate perforation 

(Table 2). 

Table 2. 

Type and frequency of complications 

Complications   n % 

Flap Dehiscence 

Maxilla 20 

3.3 

Mandible 18 

Sensory Disturbance* Mandible 14 2.3 

Infection 

Maxilla 7 

1.45 

Mandible 9 

The extension of a dental 

implant’s apical portion into 

maxillary sinus 

Maxilla 16 2.7 

Lack of primary stability* 

Maxilla 2 

0.6 

Mandible 5 

Cortical plate perforation 

Maxilla 3 

0.6 

Mandible 4 

* Complication rate was calculated for all dental implants in one jaw  

Serious bleeding, jaw fracture and devitalization of 

adjacent teeth was not seen in our patients. 

There was found significance relation between flap 

dehiscence and immediate implant placement 

(p=0.000) (Table 3). 

Table 3. 

Effect of variables on complications 

  Age Smoking 
Diabetes 

mellitus 

Immediate 

placement 

Flap Dehiscence p=0.938 p=0.025* p=0.688 p=0.000* 

Infection p=0.007* p=0.094 p=0.570 p=0.002* 

Multivariate regression analysis analysis test performed 

* statistically significant  

There was also a significant relation difference 

between flap dehiscence and smoking(p=0,025). 

However, we did not find a relation between flap 

dehiscence and DM (p=0,688). Immediate implant 

placement and age was found as risk factors 

regarding the presence of infection(p<0.05).   

A statistically significant relationship was found 

between early failure and extension of the dental 

implant’s apical portion into maxillary sinus (Fisher’s 

exact test ,p=0.000).  

The distribution of surgical complications per dental 

implant according to Clavien-Dindo classification was 

53 (54.08 %) for grade I, 17(17.3%) for grade II, 28 

(28.5%) for grade III-a (Table 4). 
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complication, we have placed shorter and wider 

implant than before.  

The occurrence of sensory disturbances in the 

literature was between 0.13% to 37%.
14 

Nerve 

injuries during implant’s bed osteotomy and/or at 

the placement of the dental implant can be caused 

by various reasons such as insufficient preoperative 

planning of anatomy and extreme stretching of 

flap.
14,15

 In our research, numbness caused by 

compression of the inferior alveolar nerve was seen 

in two implants categorized in Grade IIIa. In these 

cases, implants replaced by shorter ones. At one 

month follow-up, the numbness complaint ended. 

(Figure 2).  

 

 

 

Nine implants in Grade I were only followed and 

pharmacological treatment (oral administration of 

vitamin B12 and corticosteroid) was applied in 3 

implants in Grade 2 (Table 4).  

One of the reasons for early implant failure is 

infection.
16

 Pathogenic bacteria can produce 

destructive inflammatory mediators, causing direct 

or indirect impairment of implant osseointegration. 

Direct sources of bacterial contamination during 

surgery, which are surgical instruments, gloves, air 

circulation in the operating room, air expired by the 

patient, salivation in the oral cavity, and peri-oral 

tissue cause in abscesses around the implant. 

Sutures and poorly placed cap screws may also 

reason for the infection.
17,18

 It can still be argued 

that the use of a prophylactic and postoperative 

antibiotic to prevent post-operative infection in 

dental implant surgery.
16,19

 A previous study stated 

that using pre-operative 0.12% Chlorhexidine 

Gluconate has been proven to reduce the 

complications associated with infection.
20

 Patients 

in our study were gargled with 60-sec chlorhexidine 

gluconate before surgery, and antibiotics were 

administered for one week postoperatively. We 

have encountered 16 dental implant infection in our 

study. Twelve of them in Grade IIIa resulted in the 

renewal of implant; one in Grade in IIIa required 

surgical drainage, and three dental implants in 

the split of the surgical incision margin resulting in the 

exposure of the implant and/or surrounding tissues.
9
 

(Figure 1) 

 

 

 

The prevalence in previous studies
9
, which was 4.6% to 

40%, came accorandance with our results (3.3%). 

Several reasons which disrupt the blood supply to 

mucoperiosteal tissue and prolong soft tissue healing 

are traumatic surgical technique, guided tissue 

regenerative materials, bone grafting, radiation therapy, 

fragile mucosa, failure to ensure passive closure, 

presence of massive edema or hematoma, and 

insufficient or excessive tension of the suture  are 

responsible for this complication.
10,11

 In our study, flap 

dehiscence incidence in immediately placed implant 

were higher. There were two possible explanation of 

higher incidence, one was the vascularization of the 

flap due to relaxing incisions on the periosteum and 

other was appliying biomaterials around implant. The 

majority of the 38 implants where flap dehiscence 

occurred was seen in Grade I and Grade II means that 

ten implants in Grade II were resolved by antibiotic 

therapy (1 gr amoxicillin clavulanate for one week) and 

irrigation with sterile saline solution and 19 implants in 

Grade I were only followed. It was required surgical 

intervention (resuturing) in nine implants in Grade IIIa 

(Table 4).  

Another complication we focused on was the 

protruding of the implant’s apical portion into the 

maxillary sinus. Theoretically, maxillary sinus drainage 

may be altered if the implant’s apical portion is placed 

into the maxillary sinus.
12

 Jae-Hyung Jung et al.
12

 also 

reported that extension of the implant into sinus was 

not related to maxillary sinus infection. However, Jong 

Seung Kim et al.
13

 reported in the meta-analysis that 

Schneiderian membrane rupture was one of the two 

causes of post-operative sinusitis. The current study 

found that 3 of 16 dental implants having penetrance 

into the maxillary sinus categorized in Grade IIIa was 

failed after 3 months(Table 4). To solve this 

complication, we have placed shorter and wider 

implant than before. 

The occurrence of sensory disturbances in the 

literature was between  0.13% to 37%14.[14] Nerve 

injuries during implant’s bed osteotomy and/or at the 

Figure 1 

Flap dehiscence around dental implant 

Figure 2 

Relation of dental implant’s apical portion with inferior alveolar 
canal 
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CONCLUSION 

Clavien-Dindo classification could be useful for 

clinicians performing dental implant surgery 

routinely to categorize surgical complications by 

severity. Regarding Clavien-Dindo classification, 

most of the complications were classified in grade I 

showing that complications in dental implant 

surgery tend to a low complexity of treatment. 

Surgery complications in our study classified as 

Grade I, Grade II and Grade IIIa. We didn’t observe 

a higher grade than Grade IIIa. However; there were 

reported severe complications in the literature that 

can take higher grades according to Clavien-Dindo 

classification. Because of that, further studies in 

larger samples are needed. 

 

gluconate before surgery, and antibiotics were 

administered for one week postoperatively. We have 

encountered 16 dental implant infection in our study. 

Twelve of them in Grade IIIa resulted in the renewal of 

implant; one in Grade in IIIa required surgical drainage, 

and three dental implants in Grade II were healed with 

using pharmacological therapy (readministration of 1 

gr amoxicillin clavulanic acid for one week) (Table 4).  

The selection of the systemically appropriate patient is 

one of the most important factors affecting success in 

implant therapy. Pathologic conditions such as 

diabetes mellitus which were responsible for disruption 

of microcirculation can cause a delay in wound 

healing.
21-23

 It has been reported that DM did not have 

any impact on increasing the implant survival and 

success rate if the patients are under medical control. It 

was reported in the literature that the risk of peri 

implantitis does not increase even if glycemic control is 

not provided.
24,25

 In our study, we performed dental 

implant therapy in patients with controlled DM. Maybe 

that's why we could not find a relationship between DM 

and failure of early osseointegration and flap 

dehiscence (p>0.05). Another factor assessed as a risk 

factor is smoking. In the previous study reported that 

there was a correlation between smoking and impaired 

wound healing, including dehiscence and infection 

rates.
26

 Similar to these results, a statistical relationship 

was found in patients who smoke regarding the 

occurrence of infection and flap dehiscence (p<0.05). 

In our study, smoking and DM did not increase the 

severity of the complications according to the Clavien-

Dindo classification. 

Clavien Dindo classification has been used in medicine 

in many surgical procedures to evaluate the severity of 

complications.
5,6

 In previous study
5
 stated that minor 

and major complications have been well categorized 

without using these terms via The Clavien-Dindo 

classification. Surgery complications in implant 

dentistry was generally categorized depending on the 

time they emerge: early and late.
2
 Considering specific 

complications encountered in early and late period, 

classification of severity was subjective rather than 

based on objective criteria. As a result of trouble in 

comprehensive evaluation, sharing decision with 

patients or other clinicians for improving prognosis is 

not satisfactory. Clavien Dindo classification may be 

helpful for overcoming these problems in implant 

dentistry. 
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