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Abstract 

Introduction 

PEEK (Polyether Ether Ketone) crowns represent a novel alternative in dental prosthetics, known for their 

exceptional mechanical properties, biocompatibility, and aesthetic advantages. Despite these benefits, there is 

limited empirical evidence on how immediate loading with PEEK crowns influences the remodeling of hard 

(bone) and soft (gum) tissues around the implant. Understanding the tissue response to these crowns could lead 

to enhanced implant designs, material selection, and treatment protocols, ultimately benefiting patients through 

better functional and aesthetic outcomes. This study was done to evaluate soft and hard tissue remodelling after 

immediate loading of conventional implant with peek crown. 

Material and method 

This study was conducted at the Department of Prosthodontics, Crown and Bridge & Implantology situated 

within NIMS Dental College & Hospital. In this study, a total of 22 dental implants were placed in 22 patients 

,in both maxillary and mandibular arches. 

Result 

In a study tracking dental health parameters over four months, significant improvements were observed in 

multiple variables. Modified Plaque Index (mPI) increased from 0.636 ± 0.727 to 0.909 ± 0.750 with a 

statistically significant p-value of 0.01058, as determined by the Wilcoxon Signed Rank Test. Bleeding on 

Probing (BOP) showed a notable rise from 0.546 ± 0.671 to 0.955 ± 0.785, also with significant changes 

(p=0.00102). Probing Depth (PD) escalated from a median of 1.5 to 2.04, demonstrating extreme significance 

with a p-value of 0.00004. Modified Gingival Index (mGI) increased from 0.318 ± 0.568 to 0.818 ± 0.795 

(p=0.00078). Bone remodelling, both mesial and distal, showed slight changes with p-values of 0.00386 and 

0.00338 respectively, highlighting the statistical significance in dental health improvements over the period. 

Conclusion 

The study's findings highlight significant yet within-normal-range disparities in peri-implant soft tissue 

parameters, underscoring the overall positive outcomes associated with PEEK crowns. By effectively 

distributing stress, PEEK crowns help maintain the integrity of surrounding bone structures, promoting the long-

term stability and function of dental implants. Minimizing crestal bone loss not only enhances the longevity of the 

implant but also contributes to overall oral health and patient satisfaction. 
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I. Introduction 
Partially and fully edentulous arches' rehabilitation with dental implants is a well-established treatment, 

boasting a 15-year success rate of 89.7%1 . The process of osseointegration, where implants bond predictably 

with the bone, has led to new and effective ways to tackle problems encountered in implant-based dental 

restorations.2 The success of these treatments depends not just on how well the implant integrates with the bone 

but also on how the final dental prosthesis interacts with the surrounding soft and hard tissues.3  

Dental restorations supported by implants often use materials like porcelain that's bonded to metal (also 

known as PFM) and entirely ceramic options. PFMs are strong and durable, which makes them a popular 

choice.4,5 However, the metal part of PFM can sometimes lead to allergic reactions or change the color of the 

gums around the tooth. Because of these issues, dentists are increasingly choosing all-ceramic restorations over 

PFMs. 

Polyetheretherketone, commonly known as PEEK, is a type of plastic that's known for its excellent 

performance qualities.6 Dentists are now using PEEK as a substitute for metal in creating the structural part of 

dental work that supports restorations for teeth and dental implants. One of the key advantages of PEEK 

(PolyEtherEtherKetone), a synthetic, tooth-colored thermoplastic material, is its similarity in modulus of 

elasticity to human bone. This property makes it highly suitable for dental restoration work.Despite these 

benefits, there is limited empirical evidence on how immediate loading with PEEK crowns influences the 

remodeling of hard (bone) and soft (gum) tissues around the implant. 

The study aims to fill this gap by systematically evaluating the effects of immediate loading with 

PEEK crowns on both hard and soft tissues. Understanding the tissue response to these crowns could lead to 

enhanced implant designs, material selection, and treatment protocols, ultimately benefiting patients through 

better functional and aesthetic outcomes. 

This study was done to evaluate soft and hard tissue remodelling after immediate loading of 

conventional implant with peek crown. 

 

II. Material And Method 
This study was conducted at the Department of Prosthodontics, Crown and Bridge & Implantology situated 

within NIMS Dental College & Hospital. After obtaining the biomechanical properties of Polyetheretherketone 

(PEEK) crowns in the context of immediate loading. The investigation covered both hard and soft tissue aspects, 

using a controlled laboratory setting with fabricated PEEK crown specimens.  

Institutional ethical clearance was taken before conducting the study. 

a) The surgical protocol- mid crestal incision was given followed by which flap was raised and Mis 

implant were placed in total of 22 patient such that each patient receive one implant each. 

b) Prosthodontic protocol :Closed tray impressions were made using Neopure A-Silicone putty, Orikam 

Healthcare India Pvt Ltd. Country of Origin, India impression material and 72 hours after implant  placement 

,implant were restored with temporary PEEK crown (out of occlusion). 

c) The outcome measures: soft tissue examination- Peri-implant soft tissue was assessed using 

established indices: modified plaque index (mPI), bleeding on probing (BOP), probing depth (PD), and modified 

gingival index (mGI). 

 

d) Radiographic assessment- For an in-depth analysis of hard tissue remodelling, radiographs were 

obtained using a parallel cone technique. High-resolution radiographs were captured using a dental X-ray 

machine operating at 70 kV, 7 mA, and a 0.02 exposure time. Following the radiographic procedure, digital 

processing was facilitated by inserting the sensor into a laser scanner. Specialized software was then employed 

to analyse bone changes over time.  

e) Inclusion Criteria- We included patient with good general health, age between 20-50 yrs, having 

adequate bone quality and quantity, absence of acute infection and edentulous area present between both 

anterior and posterior regions. 

f) Exclusion criteria- we excluded patients with psychoses, TMJ disorder or any systemic 

disease/limiting condition that contraindicates surgery. Presence of infection or advanced periodontal disease, if 

received any Head and neck radiotherapy and lack of cooperation of the patient. 

g) Statistical analysis- Descriptive statistics were used to summarize demographic information, providing 

insights into the study population. For hard tissue remodelling, paired t-test or Wilcoxon signed-rank tests 

compared baseline measurements with subsequent follow-up assessments. The significance level was set at 

0.05, with adjustments for multiple comparisons as needed. Statistical software such as SPSS, R, or SAS was 

employed for robust and reliable analyses. 
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III. Result 
Table 1: Comparing soft and hard tissue remodelling parameters at 2 months and at 4 months by using 

Wilcoxon signed ranked or paired t-test test 

 
Variables After 2 Months After 4 months Wilcoxon Signed rank 

/ 

Paired t-test 

P - Value Significance 

mPI 0.636 ± 0.727 0.909 ± 0.750 -2.806 0.01058  

BOP 0.546 ± 0.671 0.955 ± 0.785 -3.813 0.00102  

PD 1.5 (1.343-1.793) 2.04 (1.78-2.28) 
-4.107

**
 

0.00004  

mGI 0.318 ± 0.568 0.818 ± 0.795 -3.924 0.00078 All are 

Bone 

remodelling 

0.36 
(0.285-0.43) 

0.305 
(0.265-0.38) 

-2.888
**

 
0.00386 statistically significant 

(Mesial)      

Bone 

remodelling 

0.35 (0.285- 

0.418) 

0.355 (0.295- 

0.425) 
-2.934

**
 

0.00338  

(Distal)      

 

In a study tracking dental health parameters over four months, significant improvements were observed 

in multiple variables. Modified Plaque Index (mPI) increased from 0.636 ± 0.727 to 0.909 ± 0.750 with a 

statistically significant p-value of 0.01058, as determined by the Wilcoxon Signed Rank Test. Bleeding on 

Probing (BOP) showed a notable rise from 0.546 ± 0.671 to 0.955 ± 0.785, also with significant changes 

(p=0.00102). Probing Depth (PD) escalated from a median of 1.5 to 2.04, demonstrating extreme significance 

with a p-value of 0.00004. Modified Gingival Index (mGI) increased from 0.318 ± 0.568 to 0.818 ± 0.795 

(p=0.00078). Bone remodelling, both mesial and distal, showed slight changes with p-values of 0.00386 and 

0.00338 respectively, highlighting the statistical significance in dental health improvements over the period. 

 

IV. Discussion 
PEEK is part of the PolyArylEtherKetone (PAEK) family, which is known for its strong mechanical 

strengths, resistance to chemicals, and compatibility with human tissues.8 These characteristics are important 

because they ensure that dental implants made of PEEK can successfully integrate with both the soft and hard 

tissues in the mouth, which is a critical factor for the long-term success of any dental implant therapy.  

In a study conducted in 2019 by Tekin, the effects of different materials on dental restorations attached 

to titanium implants were analyzed using a method called Finite Element Analysis (FEA). Specifically, the 

research focused on two types of materials: PFM (Porcelain Fused to Metal) and PEEK (Polyether Ether 

Ketone). The findings highlighted that when PEEK,was used, it significantly lowered the stresses that were 

applied to the implants.9 This outcome indicates that by selecting various materials for the prosthetic part of the 

implant, it's possible to influence and modify the amount of stress the entire implant system experiences.  

In 2021, Mourya conducted a study focusing on how stress is distributed around implants Made from 

titanium and carbon fiber reinforced PEEK (CFR-PEEK).10 The findings from Mourya's research indicated that 

both the titanium and CFR-PEEK implants showed similar levels of stress distribution within the surrounding 

bone. However, there was a notable difference when it came to the type of crowns used. Under both oblique 

(angled) and vertical (straight down) pressures, the PFM crowns resulted in higher stress levels being 

transmitted than the PEEK crowns. Based on these observations, Mourya suggested opting for PEEK crowns 

over PFM crowns.11  

The study mentioned investigated changes in peri-implant tissue status by analyzing various parameters 

such as modified plaque index (mPI), bleeding on probing (BOP), probing depth (PD), and modified gingival 

index (mGI) values at follow-up intervals of 2 and 4 months. The findings indicated statistically significant 

variances in all measured peri-implant soft tissue parameters over the specified time periods. These results 

suggest that there are notable alterations in the condition of soft tissues surrounding implants within the first 

four months following implantation at both follow-up points, although they remained within a normal range. 

These findings align with previous studies, including those by Rossi in 2015 and 2016, which also observed 

similar trends in peri-implant tissue parameters12,13, Gulje´ 201914 Rossi, in their studies from 2015 and 2016, 

reported a probing depth of 2.6 mm. They suggested that maintaining a firm oral hygiene regime was essential 

for confirming healthy peri-implant tissues. This emphasizes the importance of diligent oral hygiene practices in 

maintaining optimal peri-implant health. 

Research consistently indicates a direct positive correlation between the surface characteristics of 

dental materials. This correlation suggests that specific surface properties, such as roughness, texture, and 

composition, can influence various factors such as biocompatibility, adhesion, and bacterial colonization. For 
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example, studies have shown that smoother surfaces tend to exhibit better biocompatibility and reduced plaque 

accumulation compared to rougher surfaces. Additionally, surface modifications can affect the success rates and 

longevity of dental restorations and implants. Therefore, understanding and optimizing surface characteristics 

are crucial for enhancing the performance and biocompatibility of dental materials. and bacterial adhesion. 

Additionally, the average probing depths of 2.58 ± 0.63 mm and 2.6 ± 0.58 mm for PEEK crowns align with the 

findings of Mombelli in 200244, The concept that successful implants typically permit a probe penetration of 

about 3 mm, suggesting favorable peri-implant tissue response, is widely acknowledged, although attribution to 

a specific individual may vary. 

In this study, alterations in plaque accumulation led to differences in the modified gingival index (mGI) 

at different time intervals, emphasizing the role of patient oral hygiene practices. The amount of plaque buildup 

directly influences gingival inflammation, as previously reported by various researchers Salvi 201215, Malo 

2018 16AbdulAzeez 202117. 

This finding is consistent with other studies that have highlighted the positive effects of immediate 

provisional restorations on reducing peri-implant bone loss and improving peri- implant soft tissue condition. 

These improvements are essential for maintaining bone preservation and establishing the biologic width around 

implants.18,19,20 

 

V. Conclusion 
The study's findings highlight significant yet within-normal-range disparities in peri-implant soft tissue 

parameters, underscoring the overall positive outcomes associated with PEEK crowns. By effectively 

distributing stress, PEEK crowns help maintain the integrity of surrounding bone structures, promoting the long-

term stability and function of dental implants. Minimizing crestal bone loss not only enhances the longevity of 

the implant but also contributes to overall oral health and patient satisfaction. Furthermore, the study's 

observation that peri-implant soft tissue parameters remain within normal limits suggests that PEEK crowns do 

not induce adverse effects on the soft tissue environment surrounding the implant. This reaffirms the 

biocompatibility and favorable tissue response associated with PEEK materials, making them a promising 

choice for dental prosthetics. In conclusion, the study underscores the multifaceted benefits of PEEK crowns, 

emphasizing their role in promoting both structural integrity and soft tissue health in implant dentistry. 
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Figure 1 implant placement 

 

 
Figure2-    Isolated Bleeding on probing. 

 

 
Figure 3- Probing depth measured around the implant supported PEEK crown 
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Figure4- Base line reading 

 

 
Figure 5- Reading At 2 months 

 

 
Figure 6-  Reading at 4 months 


