
JNDA | Vol. 21 No. 2 Issue 33 Jul-Dec 202184

Assessment of Peri-implant Diseases among Patients with 
Immediate Implant Placement and Loading

Dr. Bhageshwar Dhami,1 Dr. Priti Shrestha,2 Dr. Nashib Pandey,3 Dr. Deepa Aryal4

1,3,4Department of Periodontics, Kantipur Dental College, Kathmandu, Nepal
2KIST Medical College and Teaching Hospital, Lalitpur, Nepal

Correspondence :

Dr. Bhageshwar Dhami. Email: dhamibhagesh@gmail.com

ABSTRACT

Introduction: Peri-implant diseases include Peri-Implant mucositis and Peri-implantitis. Peri-implant 
mucositis is described as a reversible inflammation of the peri-implant mucosa diagnosed by bleeding 
on probing and peri-implantitis is characterised by an irreversible peri-implant bone loss in addition to 
bleeding on probing.

Objective: The primary objective was to assess the prevalence of peri-implant disease after immediate 
implant placement and loading and secondary objective was to evaluate the association of peri-implant 
disease with patient related factors.

Materials and Method: This analytical cross-sectional study, conducted at Kantipur Dental College 
from August 2021 to November 2021 after ethical clearance, included 82 implants in 42 patients utilising 
census sampling technique. The implants exhibiting a mean loading time of two to eight years (4.40±1.91 
years) were taken. The surgical and prosthetic procedures were standardised in all patients. Peri-implant 
health and disease were assessed based on the established case definitions. Data were analysed using 
SPSS v.20 software.

Result: The prevalence of peri-implant health, peri-implant mucositis, and peri-implantitis in the present 
study was 40.48% (17), 54.76% (23), and 4.76% (2) of the patients, respectively. Soft tissue recession 
of 1 mm was present at three (3.66%) implants. No suppuration, pain, or implant failures were reported 
in the study.

Conclusion: Within the limitations of this study, the prevalence of peri-implant mucositis was more 
compared to peri-implantitis; and immediate implant placement and loading were associated with high 
success rates at two to eight years.
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INTRODUCTION

Peri-implant diseases are classified into two 
categories: Peri-implant mucositis (PM) and Peri-
implantitis (PI). PM is  an inflammatory state 
which only affects soft tissue around implants, 
whereas PI affects both soft and hard tissues and 
is characterised by progressive loss of alveolar 
bone.1 Due to increasing high prevalence rate of 
peri-implant diseases, there is growing interest for 

researchers to investigate the peri-implant diseases 
including both PM and PI.2-4 Current literature 
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supports that successful treatment of periodontal 
diseases can be achieved; however, once the peri-
implant supporting tissues are lost, regeneration 
of soft and hard tissues cannot be possible.5,6 

Therefore, prevention of peri-implant diseases are 
more essential and important than treatment  for 
long-term success. 

Depending on timing of implant placement, dental 
implantation can be performed via four approaches: 
Immediate (immediately after tooth extraction), 
early (4-8 weeks after extraction, delayed (12-
16 weeks after extraction) or conventional ( >16 
weeks following extraction).7,8 Recently, to shorten 
overall treatment time, healing period, and patient 
morbidity, immediate implant placement and 
loading has become popular treatment modality. 
Therefore, objective of this study primarily was to 
assess the prevalence of peri-implant disease after 
immediate implant placement and loading and 
secondarily to evaluate association of peri-implant 
disease with patient related factors.

MATERIALS AND METHOD

A cross-sectional analysis was conducted at the 
Department of Periodontics, Kantipur Dental 
College (KDC), Basundhara, Kathmandu, Nepal. 
The study was conducted during August 2021 
to November 2021 after getting approval from 
the Institutional Review Committee (KDC-IRC, 
Ref. 11/021). The data were collected from all the 
surgeries performed between January 2011 and 
November 2019 (census sampling). Sample size 
was calculated using the following formula: Sample 
Size (n) = z2pq/e2; where, z = 1.96; p = 0.042 
(4.2%);9  q = 1-p = 0.958; e = 0.05 (5%). Here, the 
obtained value was 61.82. Thus, 82 implants in 42 
subjects were evaluated for the study. All surgeries 
were performed in the Department of Periodontics, 
Kantipur Dental College, Kathmandu, Nepal, via 
standardised surgical and prosthetic protocols. The 
patients received antibiotic therapy (Amoxicillin 
500 mg three times in a day) for seven days, 
starting one day before surgery. Local anaesthesia 
(2% Lidocaine with 1:200000 Epinephrine) was 
administrated and atraumatic extraction of the 
tooth was done using periotome and forceps, 
followed by a careful debridement of granulation 

tissue. Inspection of the integrity of the alveolar 
bone walls was done using a periodontal probe. 
Implant site preparation was done according to the 
manufacturer’s surgical protocol and bone-level 
implants were placed 1-2 mm subcrestally along 
the palatal wall of the extracted socket in an optimal 
prosthetic position. Primary stability of ≥35 Ncm 
was achieved in all of the cases. Augmentation 
protocol was selected according to the integrity 
of the facial socket bone wall after extraction and 
distance between implant and facial bone wall. The 
circumferential horizontal gap of more than 2 mm 
if present between the outer implant surface and the 
bony walls of the extraction socket was filled with a 
bovine-derived bone substitute (Bio-Oss spongiosa 
granules sized 0.25–1 mm, Geistlich, Wolhusen, 
Switzerland).10

Immediate provisional abutments with acrylic 
resin crowns were inserted (Figure 1). Occlusion 
was adjusted to avoid any functional loading. 
Definitive restorations were placed three to four 
months after the surgery. Patients were enrolled in a 
yearly control program. All surgical and prosthetic 
procedures were performed by the same experienced 
Periodontologist and Oral Implantologist.

A detailed description of the following variables 
were retrieved from the patients’ files: Patient 
related variables included (1) age; (2) gender; 
(3) smoking habits (non-smoking and smoking); 
(4) history of periodontitis; and (5) adherence 
to the supportive therapy. Tooth/implant 
related variables included (1) soft-tissue biotype  
(2) implant location: upper or lower jaw and 
anterior (canine to canine) or posterior (premolars 
and molars); and (3) implant diameter and 
length. Augmentation protocol and prosthetic 
reconstruction related variables included:  
(1) augmentation protocol (gap fill or no fill)  
(2) type of prosthetic reconstruction (single crown 
or bridge) (3) cementation margin of the crown 
(supragingival, equigingival, or subgingival) and 
(4) implant loading time. Informed consent was 
obtained prior to participation. 

The following clinical parameters were assessed 
for all patients at each implant site using a  plastic 
periodontal probe (PCP 15): (1) Plaque index 
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(PI) (Löe 1967), (2) Bleeding on probing (BOP): 
measured within 60 seconds after probing, (3) 
Probing depth (PD): measured from the mucosal 
margin to the bottom of the probed pocket in 
millimetres, (4) mucosal recession (MR): measured 
from restorative crown margin to the free mucosal 
margin in millimetres, (5) midfacial keratinised 
mucosa width (midfacial KM): measured from 
the most coronal keratinised mucosa margin to the 
mucogingival junction on the midfacial aspect in 
millimetres, (6) presence or absence of suppuration 

(Supp); and (7) implant mobility (assessed by 
manual palpation). The PI, BOP, PD, and MR 
were assessed at six surfaces around the implant: 
mesiobuccal, midbuccal, distobuccal, mesiooral, 
midoral, and distooral.

The inclusion criteria for the study were:  
1. Patients visiting the Department of Periodontics, 
KDC; 2. Partially edentulous patients rehabilitated 
with immediately placed and loaded implants into 
the extraction sockets; 3. Non-smoker or  smoker 

Figure 1: Surgical and prosthetic protocol. A. Initial clinical picture with fractured tooth 11. 
B. Initial  radiograph showing fractured tooth  11. C. Intact post-extraction socket. D The gap 
between the implant and facial bone wall filled with xenogenic bone substitute. E. Insertion of 
immediate restoration with acrylic crown. F. Radiograph showing implant placement. G. Final 

prosthesis after four months.
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patients with treated chronic marginal periodontitis 
and proper periodontal maintenance care. The 
exclusion criteria were: 1. Presence of combined 
endodontic–periodontal lesions; 2. Systemic  
diseases that could influence the outcome of 
the therapy, such as Diabetes (HbA1c >7),  
Osteoporosis, and Antiresorptive therapy; 3. History 
of malignancy, radiotherapy, chemotherapy, or 
immunodeficiency; and pregnancy or lactation at the 
last follow-up visit; and 4. Periapical radiolucency 
more than 1 mm along with the presence of fistula 
and/or pain.

Case definitions of Peri-implant diseases were  
based on the 2017 World Workshop on the 
Classification of Periodontal and Peri-implant 
diseases and conditions:11

1. Peri-implant tissue health is defined as an 
absence of clinical signs of inflammation, such as 
bleeding on probing/suppuration on gentle probing, 
no increase in probing depths compared to previous 
examinations and an absence of bone loss beyond 
crestal bone level changes resulting from initial 
bone remodelling.

2. Peri-implant mucositis is defined as the presence 
of bleeding on probing and/or suppuration on gentle 
probing with or without increased probing depths 
compared to previous examinations and an absence 
of bone loss beyond crestal bone level changes 
resulting from initial bone remodelling.

3. Peri-implantitis is defined as the presence of 
bleeding on probing and/or suppuration on gentle 
probing, increased probing depths compared to 
previous examination, and the presence of bone 
loss beyond crestal bone level changes resulting 
from initial bone remodelling. When clinical signs 
suggested the presence of PI, radiographs were 
taken and compared with a baseline radiographs 
taken at the time of prosthesis installation.11 

Software IBM SPSS Statistics for Windows, version 
20 (IBM Corp., Armonk, N.Y., USA) was used for 
the statistical analysis. Descriptive statistics were 
calculated for PI, BOP, PD, and midfacial KM 
values and the analyses of the data were done at 
both patient and implant level. At patient level, 
the data were collected for the respective variables 
(PI, BOP, PD, midfacial KM) prior to the analysis. 

At patient level, when patients exhibited multiple 
implants with different severity, the worst diagnosis 
was selected. On the patient level, relative risk 
ratios (RR) and 95% confidence intervals (95% CI) 
were retrieved from the following factors: smoking 
status, history of periodontitis, and age >60 years. 
Association between smoking status, history of 
periodontitis and age >60 years with PM and PI 
was calculated using Chi-square test. Statistical 
level was set at P <0.05 for significance.

RESULT

The present study included 42 patients with total 82 
implants. The mean loading time of implants was 
4.40±1.91 (ranges from two to eight years). Among 
42 patients, 36 (85.71%) patients were in the age range 
of ≤60 years and only six (14.29%) patients were in 
the age range of  >60 years. The gender distribution 
revealed higher percentage of males (31, 73.81%) 
to females among which 14 (33.33%) participants 
showed history of periodontitis (Table 1). 

With respect to soft tissue type, thicker biotype was 
present among 33 (78.57%) individuals of study 
population whereas rest of them had thinner biotype 
(Table 2). Following tooth extraction, 22 (26.83%) 
implants placed were of 3-3.5 mm diameter and 60 
(73.17%) implants were of >3.5-5.5. Of the total 
implants, 43 (52.44%) implants were placed in the 
upper jaws whereas 39 (47.56%) on lower jaws. 
Regarding the length of implants, one (1.22%), 
nine (10.98%), 19 (23.17%), and 53 (64.63%) 
implants placed were of 8.5 mm, 10 mm, 11.5 mm, 
and 13 mm respectively. Most of these implants 
were placed in the anterior region, whereas only 
nine (10.98%) implants were placed in the posterior 
region. In a yearly follow up visit 40 (95.24%) 
patients came once, one (2.38%) patient came two 
times and one (2.38%) patient came three times a 
year (Table 1). 

Specifically, single implant crown was placed in 25 
(30.49%) implant sites and bridge was reconstructed 
among 57 (69.51%) with 73 (89.02%) subgingival 
cementation margin and only five (6.10%) had 
supragingival margin (Table 3). According to the 
size and type of extraction socket, in the majority of 
cases 49 (59.76%), the socket was filled with bone 



JNDA | Vol. 21 No. 2 Issue 33 Jul-Dec 202188

Table 1: Patients’ demographic data (N = 42).
Patient demographic parameters Patients, n (%)

Sex
Female 11 (26.19)
Male 31 (73.81)

Age
≤60 years 36 (85.71)
>60 years 6 (14.29)

History of periodontitis 14 (33.33)
No history of periodontitis 28 (66.67)

Smoking habits
Smokers 14 (33.33)

Non-smokers 28 (66.67)
Patient adhering to the supportive therapy 4 (9.52)

Frequency per year
One time 40 (95.24)
Two times 1 (2.38)

Three times 1 (2.38)

Table 2: Tooth and implant site characteristics.
Tooth and Implant site characteristics Patients, n (%)

Soft tissue biotype (N – 42)
Thick 33 (78.57)
Thin 9 (21.43)

Implants, n (%)

Implant location (N = 82)

Upper jaw 43 (52.44)
Lower jaw 39 (47.56)
Anterior region (canine to canine) 73 (89.02)
Posterior region (premolar to molar) 9 (10.98)

Implant diameter (N = 82)
3-3.5 mm 22 (26.83)
>3.5-5.5 mm 60 (73.17)

Implant length (N = 82)

8.5 mm 1 (1.22)
10 mm 9 (10.98)
11.5 mm 19 (23.17)
13 mm 53 (64.63)

Table 3: Augmentation protocol and prosthetic reconstruction.
Augmentation protocol and prosthetic reconstruction parameters Implants, n (%)

Augmentation protocol (N = 82) Gap fill 49 (59.76)
Gap not fill 33 (40.24)

Prosthetic reconstruction (N = 82) Single implant crown 25 (30.49)
Bridge reconstruction 57 (69.51)

Cementation margin position (N = 82) Supra-gingival 5 (6.10)
Subgingival 73 (89.02)
Equigingival 4 (4.88)

Implant loading time (N = 42) ≤5 years 22 (52.38)
>5 years 20 (47.62)
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graft. Loading time of implant was ≤5 years for 22 
(52.38%) and >5 years for 20 (47.6%) patients. 

The current study reports healthy peri-implant site 
on 35 (42.68%) and 17 (40.48%) patients showed 
implant in health (Table 4). At implant level, 
three (3.66%) implants in PI were presented with 
thin biotype and subgingival cementation margin 
position. Mean Plaque index and Probing depth on 
PI patients measured at patient level were 1.75±1.06 

and 2.27±0.60 respectively and at implant level 
were 1.25±0.35 and 2.45±1.06 respectively.

About the association between patient related factors 
and peri-implant diseases, none of the investigated 
patient-related factors (smoking, history of 
periodontitis, and patient age >60 years) appeared 
to be statistically significant, however factors like 
smoking and previous history of periodontal disease 
could increase the risk for PI or PM (Table 5).

Table 4: Prevalence of peri-implant health and disease with clinical measurements.

Parameters Patient level
N = 42

Implant level
N = 82

Frequency distribution of healthy and diseased sites n (%) n (%)
•	 Healthy 17 (40.48) 35 (42.68)
•	 Peri-implant mucositis 23 (54.76) 44 (53.66)
•	 Peri-implantitis 2 (4.76) 3 (3.66)

Bleeding on probing
•	 Present 25 (59.52) 45 (54.88)
•	 Absent 17 (40.48) 37 (45.12)

Clinical and radiographic parameters Mean±SD Mean±SD
Plaque index

•	 Healthy 0.96±0.30 0.90±0.17
•	 Peri-implant mucositis 0.97±0.13 0.95±0.14
•	 Peri-implantitis 1.75±1.06 1.25±0.35

Probing depth
•	 Healthy 1.78±0.40 1.85±0.23
•	 Peri-implant mucositis 2.08±0.40 1.99±0.34
•	 Peri-implantitis 2.27±0.60 2.45±1.06

Midfacial width
•	 Healthy 2.56±0.55 2.59±0.51
•	 Peri-implant mucositis 2.35±0.55 2.3±0.44
•	 Peri-implantitis 1.00±0.00 1.5±0.70

Table 5: Association between patient related factors and peri-implant diseases.
Disease Relative risk 95% CI P value

Peri-implant mucositis
•	 Smoking 2.49 0.81-7.62 0.20*
•	 History of periodontitis 0.90 0.38-2.14 0.83*
•	 Older than 60 years 1.04 0.84-1.28 0.77*

Peri-implantitis
•	 Smoking 1.53 0.35-6.59 0.56*
•	 History of periodontitis 1.53 0.35-6.59 0.56*
•	 Older than 60 years 1.11 1.00-1.23 0.73*

Chi-square test. * = Not significant (P ≥0.05)
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DISCUSSION

Peri-implantitis was introduced by Mombelli et 
al. to the clinical field of Oral Implantology and 
Periodontology.12 Since then, several studies have 
been published refining its definition. Comparable 
to periodontal diseases, that is, gingivitis and 
periodontitis, PM and PI are distinguished. PM 
is described as a reversible condition where 
inflammation of the peri-implant mucosa is 
diagnosed by bleeding on probing whereas PI is 
characterised by an irreversible condition with 
peri-implant bone loss (BL) in addition to bleeding 
on probing.11,13 Overall, PM and PI are infectious 
diseases13 and  Diabetes Mellitus, Smoking, a 
history of Periodontitis as well as a combination 
of smoking and a prior periodontal infection are 
described as factors enhancing the risk of PI and 
PM.14,15 The prevalence of PM ranges from 19-65% 
and PI from 1-47%.16

The present cross-sectional study assessed the 
prevalence of peri-implant tissue health and disease 
for immediately placed and loaded implants. 
According to the findings of this  study, after a 
follow-up period of two to eight years, peri-implant 
tissue health was detected in 17 (40.48%) of the 
patients, whereas the majority of patients (25, 
59.52%) were affected by peri-implant disease. 
Specifically, 23 (54.76%) and two (4.76%) of 
the patients were diagnosed with PM and PI, 
respectively. Based on the implant-level data, peri-
implant tissue health was detected in 35 (42.68%) 
and peri-implant diseases in 47 (57.32%) of the 
implants and PI was detected in three (3.66%) of the 
implants. Similar results were seen in a study done 
by Parvini et al. with the prevalence of 4.2% of the 
patients with PI and 57.5% with PM in a period of 
two to 10 years.9 Other studies over a period of one 
to nine years showed PM in a range of 18% to 30%, 
and 9% of the implants presented with the clinical 
signs of PI.17,18 

In the present investigation, soft-tissue recession 
was not a common finding, detected in three 
(3.66%) implants, which was attributed to the 
selection of cases with more of thick soft issue 
biotypes compared to thin biotype. Previous 

clinical data suggested that immediate implant 
placement was commonly associated with a high 
frequency of midfacial soft-tissue recession (9% to 
41% of sites after one- to three-year follow-up).19 
More often, a thin soft-tissue biotype was found 
to be one of the major factors related to soft-tissue 
recession for the immediately placed implants.20-22 
In cases involving a thin soft-tissue biotype, the use 
of a connective tissue graft had been proposed,23,24 
however this surgical procedure was not used in the 
present study.

In the present study, only intact facial wall was 
included, with gap fill in 49 (59.76%) implants. 
The integrity of the facial extraction socket wall 
was reported to be the critical factor in the decision 
making process regarding the time of implant 
placement.8 At sites with compromised alveolar 
sockets, reduced clinical radiographic and patient 
reported outcomes have been obtained following 
immediate implant placement.25 Peri-implant tissue 
was more frequently healthy in patients exhibiting 
implants inserted into the intact extraction sockets 
than in those with dehiscence on the buccal aspect 
(54.3% vs 33.3% of the implants, respectively) and 
the prevalence of PM was higher for implant sites 
with buccal dehiscence defects (66.7% vs 40% of 
the implants).9 

Implant-related risk indicators including poor 
oral hygiene, smoking, history of periodontal 
disease, and compliance of maintenance had been 
reported.2,3 Smoking was identified as a strong risk 
factor for peri-implant diseases.15,26-28 As compared 
with non-smokers, smokers have a 31-fold chance 
of having PI.14 However, a previous study reported 
PI rates of 23.53% for smokers and 16.51% for non-
smokers, though the difference was not significant.27 
Contrary to previous studies, relative risk was 2.49 
for PM and 1.53 for PI. Although this study did not 
confirm these findings, it may be explained by the 
low number of smokers included in the study.

Several studies reported that individuals with 
previous history of periodontal diseases appear to 
have a higher risk of peri-implant diseases.29,30 In 
the present study, 14 (33.33%) of patients had a 
history of periodontitis and in 58 (70.73%) teeth, 
cause of extraction was periodontitis.
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CONCLUSION

Based on the findings of the current study, PM is 
prevalent among more than  half of the participants 
and more than half of the  Implants placed with 
Immediate Placement and Loading Protocol. 
However, only few of them had developed PI. These 
observations indicated that immediate implant 
placement and loading were associated with high 
success rates at two to eight years with proper case 
selection. Further studies elaborating on the long-
term clinical performance of dental implants placed 
using immediate placement and loading protocol 
are required.
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