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Abstract

A patient presented with sensitivity and pus exudation around Tooth #19 three years after placement and restoration of a dental
implant. Clinical and radiographic examination indicated suppuration and necrosis of the bone surrounding the implant. Antibiotic
therapy initially provided relief of symptoms but they returned after a period of 3 months and were found to have progressed at a
subsequent 4-week follow-up. A more aggressive treatment was initiated, involving reflection of a flap, removal of granulation tis-
sue, sanitization of the implant surface with hypochlorite solution, placement of cadaveric bone and flap closure. This treatment
alleviated symptoms for about 14 months but these returned thereafter and radiologic examination indicated severe suppuration.
Removal of the implant was deemed necessary. After implant removal and sanitization of the cavity, cadaveric bone was placed and
the site closed. Within two weeks, osteogenesis was observed without suppuration or other deleterious effects. The cause of implant

failure was attributed to galvanic corrosion between the implant and the silver-palladium restoration.
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Introduction

The factors influencing the success or failure of implants have been reviewed in the literature [1-4] and, most commonly, the causes of
failure include poor bone quality, bacterial colonization of the implant, smoking and ingestion of antidepressants as well as poor clinical

practice. Late-stage implant failure, however, is uncommon and the case reported here is ascribed to galvanic corrosion.

Galvanic corrosion occurs when two or more dissimilar metals or alloys with different standard electrode potentials come into contact
in the presence of an electrolyte, this process establishing what is known as a galvanic cell [5,6]. The more electronegative metal will func-
tion as the anode and undergo oxidation or corrosion while the more electropositive metal functions as the cathode, and is protected. A
common example of this is galvanized iron where corrosion of the zinc anode protects the iron cathode. Galvanic cells may also arise with
a single metal or alloy due to differential aeration and differential pH effects [5,6]. Galvanic cells are the electrochemical basis for batteries
and, when established, release ions into their electrolytic environment as well as generate electrical currents. Galvanic corrosion effects
within the oral cavity have been discussed in the literature [7-11] and have been reported to cause patient discomfort [12] as well as caus-

ing the inhibited healing of a mandibular fracture [13].
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Clinical Report

A healthy well-nourished 75 y.o. male with good oral hygiene presented with sensitivity, discomfort and exudation of pus in the region
of an implant replacing tooth #19. The implant, a MIS7 (11.5 x 6.5 mm) [ref. no. MS7-11600, Lot. No. W09830024] was placed on 6/5/11
by a periodontist in Baltimore, MD and was restored with a Pd-Ag screw-retained cast crown. Clinical and radiographic examination about
2 years after implant placement and restoration indicated infection around the implant (Figure 1). Antibiotic therapy (Amoxicillin, 250
mg tid for 10 days) alleviated symptoms.

Figure 1: Radiograph of Tooth #19 when patient first presented.

Complaints by the patient and re-examination of the implant site after 3 months indicated the return of symptoms and bone necrosis
(Figure 2). Careful periodontal scaling and deep cleaning was performed but a follow-up examination after a further 4 weeks indicated
that the peri-implantitis appeared to have progressed (Figure 3).
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Figure 2: Post-antibiotic treatment at 3 months.

Figure 3: Radiograph taken 4 months after antibiotic therapy.

At this stage, it was decided to initiate more aggressive surgical intervention and a flap was reflected and all granulation tissue re-
moved from around the superior portion of the implant. Thereafter, the exposed implant surface was sanitized with 5% hypochlorite

solution and, after careful irrigation of the surgical site, dental allograft particulate (cadaveric bone 250 - 1000 pm) was placed around
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the exposed implant and flap closure was performed (Figure 4). Post-surgical follow-up at 4 months (Figure 5), indicated resolution of the

peri-implantitis and the patient reported relief of symptoms.

Figure 4: Post-surgical radiograph.

Figure 5: Radiograph taken 4 months post-surgery.
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Patient recall and examination at 9 months’ post-surgery (Figure 6), indicated some osteogenesis but the patient reported that where-

as sensitivity had greatly diminished, he did experience intermittent suppuration around the implant site.

Figure 6: Radiograph at 9 months’ post-surgery.

Patient recall and examination at 14 months after surgery (Figure 7), showed severe peri-implantitis, suppuration and bone necrosis.
At this stage, it was decided to extract the implant, place cadaveric bone (PuraGraft MX-250-200) in the surgical site and allow healing to

progress.

Figure 7: Radiograph taken 14 months after surgery.
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At two months’ post-implant extraction (Figure 8), radiographic examination showed satisfactory healing and osteogenesis within the
created socket. Based upon the patient comments, continuous clinical examinations and radiographic monitoring, the evidence clearly

indicates that satisfactory osteogenesis was possible with this patient following extraction of the implant.

Figure 8: Two months following implant extraction.

Careful evaluation and occlusal analysis of the patient indicated that he suffered from a poor maxillary-mandibular relationship, a
retrusive mandible and a poor centric relationship. Since the patient also exhibited Class 2 mobility of other implants within the mouth,

bruxism and unbalanced stress during mastication possibly contributed to the implant failure.

Discussion and Conclusions

The symptoms presented by the patient suggested peri-implantitis and this initial diagnosis was supported by physical and radiologic
examination are were alleviated by antibiotic therapy. When the symptoms returned and with exacerbated suppuration, the conclusion
was that bacterial infection might still be present within the implant site. Conventional periodontal therapy, however, only provided tem-
porary relief of symptoms and even undertaking the recommended aggressive periodontal therapy recommended for peri-implantitis
(REF NEEDED) did not eliminate the problems.

Alleviation of all symptoms only occurred after removal the implant and its restoration. It was at this stage that expert opinion was
sought and it was concluded that galvanic corrosion between the titanium implant and the Ag-Pd restoration was the cause of the prob-
lems reported here. This situation has been predicted in the literature [2-12] but there do not appear to be any clinical reports of implant

failure due to galvanic corrosion although hindered healing of a mandibular fracture has been reported [13].

It is not clear at this stage why galvanic corrosion might cause bone necrosis and delayed healing together with the manifestations of
bacterial infection. It is possible, however, the electrochemical environment associated with galvanic and other types of corrosion reaction

might encourage the proliferation of bacteria, a situation that is known to occur with orthopedic implants [14-16]. It has been postulated
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that dissolution of metal ions and particles within the oral environment can trigger or contribute to the development of peri-implantitis

at later stages [17] and the case presented here appears to support this postulate.

The patient’s poor occlusal balance and malocclusion and lack of a centric relation likely contributed to the implant failure. These

problems were addressed by construction of a custom bite guard built into centric relation, not centric occlusion, and ongoing treatment

should alleviate the ongoing unbalanced stress during night-time bruxism and mastication.

Bibliography

1.

10.

11.

12.

13.

14.

15.

16.

Porter JA and von Fraunhofer JA. ,Success or failure of dental implants? A literature review with treatment considerations”. General
Dentistry 53.6 (2005): 423-432.

Chrcanovic BR, et al. “Reasons for failures of oral implants”. Journal of Oral Rehabilitation 41.6 (2014): 443-476.
Chrcanovic BR,, et al. “Factors influencing early dental implant failures”. Journal of Dental Research 95.9 (2016): 995-1002.

Emrani J., et al. “Bacterial colonization of oral implants from nondental sources”. Clinical Implant Dentistry and Related Research 11.2
(2009): 106-112.

von Fraunhofer JA.,Concise Corrosion Science” Portcullis Press, London (1974).

Shreir LL. ,Chapter 1.4 Corrosion in aqueous systems*. IN: Corrosion (ed. Shreir LL, Jarman R A, Burstein GT), Butterworth-Heine-
mann Ltd., London (1994).

Lemons JE., et al. “Intraoral corrosion resulting from coupling dental implants and restorative metallic systems”. Implant Dentistry
1.2 (1992): 107-112.

Reclaru L and Meyer JM. “Study of corrosion between a titanium implant and dental alloys”. Journal of Dentistry 22.3 (1994): 159-168.

Venugopalan R and Lucas LC. “Evaluation of restorative and implant alloys galvanically coupled to titanium”. Dental Materials 14.3
(1998): 165-172.

Bergman M. “Corrosion in the oral cavity--potential local and systemic effects”. International Dental Journal 36.1 (1986): 41-44.

Bumgardner ]JD and Johansson BI. “Effects of titanium-dental restorative alloy galvanic couples on cultured cells”. Journal of Biomedi-
cal Materials Research 43.2 (1998): 184-191.

Sterzl I and Vinsova ]. “Metal alloys in the oral cavity as a cause of oral discomfort in sensitive patients”. Neuro Endocrinology Letters
27.1(2006): 53-58.

Steiner M,, et al. “The role of corrosion in inhibiting the healing of a mandibular fracture”. Journal of Oral Surgery 39.2 (1981): 140-
143.

Beguiristain J., et al. “Corrosion and late infection causing delayed paraparesis after spinal instrumentation”. Journal of Pediatric Or-
thopaedics B 15.5 (2006): 320-323.

Aulisa L., et al. “Corrosion of the Harrington’s instrumentation and biological behaviour of the rod-human spine system”. Biomaterials
3.4 (1982): 246-248.

Majid K., et al. “Analysis of in vivo corrosion of 316L stainless steel posterior thoracolumbar plate systems: a retrieval study”. Journal
of Spinal Disorders and Techniques 24.8 (2011): 500-505.

Citation: ] A von Fraunhofer, et al. “Implant Failure Caused by Galvanic Corrosion”. EC Dental Science 12.5 (2017): 196-203.


https://www.ncbi.nlm.nih.gov/pubmed/16366052
https://www.ncbi.nlm.nih.gov/pubmed/16366052
https://www.ncbi.nlm.nih.gov/pubmed/24612346
https://www.ncbi.nlm.nih.gov/pubmed/27146701
https://www.ncbi.nlm.nih.gov/pubmed/18657153
https://www.ncbi.nlm.nih.gov/pubmed/18657153
https://www.ncbi.nlm.nih.gov/pubmed/1288802
https://www.ncbi.nlm.nih.gov/pubmed/1288802
https://www.ncbi.nlm.nih.gov/pubmed/8027459
https://www.ncbi.nlm.nih.gov/pubmed/10196792
https://www.ncbi.nlm.nih.gov/pubmed/10196792
https://www.ncbi.nlm.nih.gov/pubmed/3457767
https://www.ncbi.nlm.nih.gov/pubmed/9619437
https://www.ncbi.nlm.nih.gov/pubmed/9619437
https://www.ncbi.nlm.nih.gov/pubmed/16804514
https://www.ncbi.nlm.nih.gov/pubmed/16804514
https://www.ncbi.nlm.nih.gov/pubmed/6936532
https://www.ncbi.nlm.nih.gov/pubmed/6936532
https://www.ncbi.nlm.nih.gov/pubmed/16891957
https://www.ncbi.nlm.nih.gov/pubmed/16891957
https://www.ncbi.nlm.nih.gov/pubmed/7171686
https://www.ncbi.nlm.nih.gov/pubmed/7171686
https://www.ncbi.nlm.nih.gov/pubmed/21336173
https://www.ncbi.nlm.nih.gov/pubmed/21336173

Implant Failure Caused by Galvanic Corrosion

203

17. Sridhar S,, et al. “In Vitro Investigation of the Effect of Oral Bacteria in the Surface Oxidation of Dental Implants”. Clinical Implant
Dentistry and Related Research 17.2 (2015): e562-e575.

Volume 12 Issue 5 July 2017
© All rights reserved by J A von Fraunhofer., et al.

Citation: ] A von Fraunhofer, et al. “Implant Failure Caused by Galvanic Corrosion”. EC Dental Science 12.5 (2017): 196-203.


https://www.ncbi.nlm.nih.gov/pubmed/25622914
https://www.ncbi.nlm.nih.gov/pubmed/25622914

	_GoBack

