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Polyetheretherketone 
implants: Can they replace 
titanium in future

Sir,
The placement of titanium (Ti) dental implants can be 
associated with complications such as hypersensitivity 
to Ti in some patients. There are studies which show Ti as 
an allergen, but the resources to diagnose Ti sensitivity are 
very limited.[1] Polyetheretherketone (PEEK) is an organic 
synthetic polymeric tooth-colored material which can be 
placed in patients allergic to Ti and also it is a more esthetic 
dental implant material. In the current research, a lot of work 
is being done on PEEK implants to replace the traditional 
Ti implants since it has a lower elastic modulus than Ti. In 
its pure form, Young’s modulus of PEEK is around 3.6 GPa 
which is close to that of the cortical bone. Reinforced PEEK 
material as abutment has high rate of biocompatibility, and 
it also preserves bone height and maintains the soft tissue 
stability.[2]

The long-term success of dental implants mainly relies on 
stable osseointegration as well as how well the implant 
surfaces integrate with the surrounding soft tissues. The 
bioinert property of PEEK implants and its defective 
osseointegration limits its clinical use as load-bearing 
dental material. To overcome this problem, researcher 
had developed PEEK bioactive ternary composite, 
PEEK/nano‑hydroxyapatite/carbon fiber (PEEK/n‑HA/
CF) and had done the in vivo evaluation of osseointegration 
by assessment of growth and differentiation of 
osteoblast-like MG63 cells. They found that PEEK/n-HA/
CF ternary biocomposite with enhanced mechanics and 
biological performances hold great potential as bioactive 
implant material.[3] Recently, Ti plasma immersion ion 
implantation technique was applied to modify the carbon 
fiber‑reinforced PEEK (CFR‑PEEK) surface, constructing 
a unique multilevel Ti dioxide (TiO2) nanostructure thus, 
enhancing certain osteogenic properties. The multilevel 
TiO2 nanostructures can selectively enhance soft tissue 
integration and inhibit bacterial reproduction, which will 
further support and broaden the adoption of CFR-PEEK 
materials in the dental fields.[4] Static pressure tests with 
PEEK materials of unfilled grades, grades filled with TiO2 

powder, grades filled with barium sulfate powder, grades 
reinforced with short carbon fibers, grades reinforced with 
glass fibers, and grades reinforced with continuous carbon 
fibers were done with the maximum bite force of a first 
molar, and all tested materials seem to be suitable for the 
use as dental implants.[5]

More extensive research of PEEK implants on animals and 
humans is still required to find out its long‑term success and 
to conclude that it is the future implant material which is 
going to replace Ti implants with reduced cost and enhanced 
clinical success.
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Do antidepressant drugs 
leads to dental implant 
failure

Sir,
For the last 30 years, dental implants have been used 
to treat patients with partial and complete edentulism. 
Osseointegration of dental implant is very crucial for the 
clinical success of dental implants. Prof. Brånemark defined 
osseointegration as “a direct connection between living 
bone and a load-carrying endosseous implant at the light 
microscope level.”[1]

Today, depression is a globally prevalent disorder with a 
complex mental illness that is associated with significant 
disability and reduced quality of life. It is one of the most 
common psychiatric illnesses, which affects more than 
12% of men and 20% of women at some point in life.[2] The 
cause of depression is due to the low levels of serotonin. 
First-line of antidepressant medications recommended is 
Selective serotonin reuptake inhibitors (SSRIs), and it is 
supported by the guidelines of the American Psychiatric 
Association.[1]

SSRIs have been reported to reduce bone formation and 
increase the risk of bone fracture. Wu et al. conducted a 
retrospective cohort study on patients treated with dental 
implants. A total of 916 dental implants in 490 patients 
were used to find the risk associated with the use of SSRIs. 
After 67 months of follow‑up, 38 dental implants failed 
and 784 succeeded in the non‑SSRI‑users group while 
10 failed and 84 succeeded in the SSRI‑users group. The 
result showed that treatment with SSRIs is associated 
with an increased failure risk of osseointegrated 
implants.[3]

Another study conducted by researchers at the University 
at Buffalo, School of Dental Medicine, found that the use 
of antidepressants increased the risk of implant failure by 

four times. The retrospective study analyzed 74 patients who 
received dental implants at the UB Dental Clinic. In clinical 
observations, a high percentage of dental patients are on 
SSRIs. Sulochana Gurung, a student researcher at UB, who 
presented the findings at the American Association of Dental 
Research meeting in Los Angeles stated that frequency of 
antidepressant use was higher in patients who experienced 
implant failure (33.3%) compared with those who did 
not (11.3%).[4]

In bone metabolism, SSRIs block serotonin 
transporters (5-HTTs) on bone cells, resulting in a direct 
negative effect on bone formation and metabolism by 
increasing osteoclast differentiations and inhibiting 
osteoblast proliferation. As a result, SSRIs decrease bone 
mass and bone mineral density at an annual reduction rate of 
0.60–0.93% increasing the risk of osteoporosis.[3]

It is advised to do a thorough preoperative assessment of 
dental patients including the medications; they are taking 
for illness if any. A proper treatment planning for implant 
placement in patient on SSRI is advised. At present, there 
are very few literature and studies available on the effect of 
SSRI on dental implants so further studies should be done 
investigating the dose‑effect relationship and duration for 
which patient is on SSRI and its possible effects on implants.
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