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Abstract 

Background: Due to its long clinical success, cost, and durability, dental amalgam has been widely employed in restorative dentistry. However, 
allergic and hypersensitive reactions affecting the oral mucosa, most frequently oral lichenoid lesions and reactions, have been linked to amalgam 
restorations. Clinically, these lesions often resemble oral lichen planus, making diagnosis and treatment difficult. 
Objective: To assess the data that is available at present for managing allergic and hypersensitive reactions associated with dental amalgam 
restorations. 
Methods: A scoping review was conducted using electronic databases including PubMed, Scopus, Web of Science, and Google Scholar. Studies 
evaluating amalgam-associated oral hypersensitivity reactions, diagnostic approaches, management strategies, and clinical outcomes were 
included. Data extraction focused on study design, oral condition, triggering allergen, diagnostic methods, interventions performed, and 
treatment outcomes. 
Results: Six studies met the inclusion criteria. Oral lichenoid lesions and oral lichenoid reactions were the most commonly reported 
manifestations associated with amalgam restorations. Clinical topographical association between lesions and restorations was consistently 
identified as an important diagnostic criterion. Most studies demonstrated significant clinical improvement or complete healing following 
removal or replacement of amalgam restorations. Although patch testing showed variable diagnostic value, positive patch test reactions were 
associated with favourable outcomes in some studies. 
Conclusion: Replacement or removal of implicated amalgam restorations appears to be an effective management approach for amalgam-
associated hypersensitivity reactions. Clinical lesion topography remains an important diagnostic indicator, while patch testing may serve as an 
adjunctive tool. Further standardized studies with larger sample sizes are required to establish definitive diagnostic and management guidelines. 
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Introduction 
Dental amalgam has remained one of the most extensively used restorative materials in operative dentistry for more than a 
century due to its longevity, ease of manipulation, affordability, and excellent mechanical properties. [1] However, concerns 
regarding the biocompatibility of amalgam have increased over the years, particularly due to the presence of mercury and other 
metallic components such as silver, tin, copper, and zinc. [2,3] Although adverse reactions are relatively uncommon, amalgam 
restorations have been implicated in various allergic and hypersensitivity reactions affecting the oral mucosa. [3,13,16] 
Among these reactions, oral lichenoid lesions (OLLs) and oral lichenoid reactions (OLRs) are the most frequently reported 
manifestations associated with dental amalgam. [4,11,15] These lesions often appear as white striations, erythematous patches, 
erosions, or ulcerative lesions occurring in direct contact with amalgam restorations. [5,6] Clinically and histopathologically, they 
may closely resemble oral lichen planus, making diagnosis challenging. [4,7] The pathogenesis is believed to involve a delayed type 
IV hypersensitivity reaction mediated by T lymphocytes against amalgam components, particularly mercury compounds. [2,3] 
Several diagnostic approaches have been proposed for identifying amalgam-associated hypersensitivity reactions. Clinical 
examination demonstrating topographical proximity between lesions and restorations remains one of the most important 
diagnostic indicators. [4,5,6] Patch testing has also been widely used to identify sensitivity to mercury or amalgam-related 
compounds, although its predictive value remains controversial. [14,15] Histopathological assessment may assist in excluding 
dysplastic or other immune-mediated lesions. [4,7] 
Management of amalgam-associated oral hypersensitivity reactions has evolved significantly over time. Numerous studies have 
reported partial or complete resolution of lesions following removal or replacement of amalgam restorations with alternative 
restorative materials such as composite resin, ceramic restorations, or glass ionomer cement. [4-12] However, the extent of healing 
varies depending on lesion characteristics, lesion–restoration relationship, and individual immune response. [4,6] 
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Despite increasing evidence supporting amalgam replacement in selected cases, there remains variability in diagnostic criteria, 
treatment protocols, and long-term follow-up outcomes. [4,14,15] Therefore, a comprehensive synthesis of the available evidence 
is necessary to better understand current management strategies and their effectiveness. 
This scoping review aims to evaluate the existing literature on allergy and hypersensitivity reactions caused by dental amalgam 
and to summarize the currently available management approaches and clinical outcomes. 
 

Aim and Objectives 
Aim 
To review the available evidence regarding the management of allergy and hypersensitivity reactions associated with dental 
amalgam restorations. 
 
Objectives 
1. To identify oral lesions associated with dental amalgam hypersensitivity.  
2. To evaluate the diagnostic methods used for identifying amalgam-related allergic reactions.  
3. To assess the effectiveness of amalgam replacement or removal in lesion resolution.  
4. To analyze the role of patch testing in diagnosis and treatment planning.  
5. To summarize the clinical outcomes following various management approaches. 
 

Methodology 

Research question 
What are the currently available management strategies for allergy and hypersensitivity reactions caused by dental amalgam 
restorations, and what clinical outcomes are associated with these interventions? 
 
Study Design 
This study was designed as a scoping review aimed at mapping the available evidence related to the management of allergy and 
hypersensitivity reactions caused by dental amalgam restorations. 
 
Eligibility Criteria 

Inclusion Criteria 

• Studies evaluating oral hypersensitivity or allergic reactions associated with dental amalgam.  

• Studies involving oral lichenoid lesions or oral lichenoid reactions.  

• Clinical studies, prospective studies, pilot studies, and systematic reviews.  

• Studies reporting management interventions and treatment outcomes.  
 
Exclusion Criteria 

• Animal studies.  

• In vitro studies.  

• Studies unrelated to amalgam-associated hypersensitivity.  

• Articles without management outcomes.  
 
Search Strategy 
Relevant articles were identified from electronic databases PubMed, Scopus, Web of Science and Google Scholar. 

• Search terms included: “Dental amalgam”, “Amalgam restoration”, “Amalgam restoration replacement”, “Allergy”, 
“Hypersensitivity”, “Amalgam allergy”, “Oral lichenoid lesions”, “Oral lichenoid reaction”, “Management”. 

 
Study Selection 
After initial screening of titles and abstracts, full-text review was conducted for eligibility. Prisma flowchart was used for the 
selection of the studies. 
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Figure 1: Prisma flowchart 

 
 

Results 
A total of six relevant studies evaluating management strategies for amalgam-associated oral hypersensitivity reactions were 
included in this review. The majority of studies focused on oral lichenoid lesions and oral lichenoid reactions associated with 
amalgam restorations. 
Clinical assessment demonstrating close topographical relationship between lesions and amalgam restorations was consistently 
identified as an important diagnostic criterion across most studies. Patch testing was used variably, with some studies reporting 
positive correlation between patch test positivity and lesion improvement following amalgam replacement. 
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Table 1: Represents data extracted from the included articles 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Issa et al. conducted a systematic review evaluating oral lichenoid lesions associated with amalgam restorations and observed that 
replacement of amalgam restorations commonly resulted in lesion improvement or complete healing. [4] The authors also 
highlighted the limited but supportive role of patch testing in diagnosis. 
Bratel et al., demonstrated that replacement of amalgam restorations resulted in clinical improvement or disappearance of lesions 
in approximately 95% of contact lesions. [5] Similarly, Dunsche et al., reported that 97.1% of patients benefited from amalgam 
removal regardless of patch test outcomes, emphasizing the therapeutic value of restoration replacement. [6] 
Montebugnoli et al. observed complete clinical healing in several patients after amalgam removal, particularly in lesions exhibiting 
positive patch tests and direct topographical association with restorations. Lartitegui-Sebastián et al. further reported complete 
lesion resolution within six months following amalgam replacement in their prospective pilot cohort. [7,8] 
Karatsali et al. evaluated replacement using feldspathic ceramic inlay-onlay restorations and demonstrated favorable healing 
outcomes, especially in lesions closely associated with amalgam surfaces. 
Overall, the included studies consistently indicated that replacement or removal of amalgam restorations is associated with 
significant clinical improvement in patients presenting with amalgam-associated hypersensitivity reactions. 
 

Discussion 

Sl. 
No. 

Study 
Study 
type 

Oral 
conditio
n 

Trigger / 
allergen 

Diagnostic 
approach 

Managemen
t / 
intervention 

Main outcome relevant to 
review 

1 

Issa Y, 
Brunton PA, 
Glenny AM, 
Duxbury AJ, 
2004 

Systemati
c review 

Oral 
lichenoi
d 
lesions 

Amalgam 
restoratio
ns 

Topographic 
relation ± 
patch 
testing 

Replacemen
t of 
amalgam 
restorations 

Healing/improvement 
common after 
replacement; patch testing 
of limited value 

2 

Bratel J, 
Hakeberg 
M, Jontell 
M, 1996 

Clinical 
outcome 
study 

Oral 
lichenoi
d 
lesions 

Dental 
amalgam 

Clinical 
diagnosis 
with relation 
to 
restorations 

Replacemen
t of 
restorations 

Lesions improved or 
disappeared in 95% of 
contact lesions after 
replacement 

3 

Dunsche A, 
Kästel I, 
Terheyden 
H, Springer 
IN, 
Christopher
s E, Brasch 
J, 2003 

Clinical 
study 

Oral 
lichenoi
d 
reaction
s 

Dental 
amalgam 

Clinical 
assessment 
± patch 
testing 

Amalgam 
removal 

97.1% benefited from 
amalgam removal 
regardless of patch test 
results 

4 

Montebugn
oli L, 
Venturi M, 
Gissi DB, 
Cervellati F, 
2012 

Prospecti
ve study 

Lichenoi
d oral 
lesions 

Amalgam 

Clinical and 
histologic 
assessment, 
patch 
testing 

Amalgam 
removal 

Complete clinical healing 
occurred in some patients 
and related to lesion 
topography and positive 
patch test 

5 

Lartitegui-
Sebastián 
MJ, et al., 
2012 

Prospecti
ve pilot 
study 

Oral 
lichenoi
d 
lesions 

Amalgam 
restoratio
ns 

Clinical 
relation to 
restorations 

Replacemen
t of 
amalgam 

Improvement at 3 months 
and complete resolution in 
all lesions by 6 months in 
reported cohort 

6 
Karatasli B, 
et al., 2019 

Clinical 
interventi
onal 
study 

Oral 
lichenoi
d 
lesions 

Amalgam 
restoratio
ns 

Clinical 
diagnosis 
and lesion 
contact 
assessment 

Replacemen
t with 
feldspathic 
ceramic 
inlay-onlay 
restorations 

Healing seen especially 
when restorations were in 
close contact with lesions 
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Dental amalgam has been used extensively in restorative dentistry for decades because of its durability, affordability, and 
satisfactory mechanical performance. [1,13] Despite these advantages, concerns regarding its biocompatibility and potential to 
induce hypersensitivity reactions have persisted in the literature. [2,3] The present scoping review evaluated the currently available 
evidence regarding allergy and hypersensitivity reactions associated with dental amalgam restorations and the various 
management strategies employed for these lesions. 
The findings of the included studies demonstrated that oral lichenoid lesions and oral lichenoid reactions represent the most 
frequently reported manifestations associated with amalgam hypersensitivity. [4,5,6] These lesions commonly occur adjacent to 
amalgam restorations and clinically present as reticular, erosive, plaque-like, or ulcerative lesions. [11,16] Several authors have 
previously emphasized that oral lichenoid lesions associated with amalgam may closely resemble oral lichen planus both clinically 
and histopathologically, thereby complicating diagnosis. [4,7,17] However, unlike classic oral lichen planus, amalgam-associated 
lesions are often unilateral and demonstrate a direct topographical relationship with the restoration surface. [5,9,11] 
A major observation across the reviewed studies was the consistent clinical improvement following removal or replacement of 
amalgam restorations. Bratel et al. reported improvement or complete disappearance in nearly 95% of lesions after replacement 
of amalgam restorations [5], while Dunsche et al. observed therapeutic benefit in more than 97% of patients following amalgam 
removal [6]. Similar findings were reported by Montebugnoli et al. and Lartitegui-Sebastián et al., who demonstrated significant 
lesion healing after replacement procedures. [7,8] These observations are in agreement with previous literature suggesting that 
elimination of the triggering allergenic stimulus results in resolution of the chronic inflammatory response. [8,9,12] Collectively, 
the evidence strongly supports restoration replacement as the most predictable management strategy in clinically suspicious 
lesions. 
An important observation across the reviewed studies was the diagnostic importance of lesion topography. Lesions directly 
contacting amalgam restorations showed better treatment response following replacement compared to lesions without clear 
topographical association. [4,5,6] Several authors have suggested that clinical proximity between lesion and restoration may be 
more reliable than histopathology alone in identifying amalgam-associated lichenoid reactions. [7,9,11] 
The role of patch testing remains controversial. Although positive patch test results were associated with favorable healing 
outcomes in some studies, others demonstrated lesion improvement even in patch test-negative patients. [4,6] Dunsche et al. 
reported high rates of clinical improvement irrespective of patch test positivity [6], indicating that patch testing should be 
considered an adjunctive rather than definitive diagnostic tool. [14,15] 
The pathogenesis of amalgam-associated lesions is believed to involve a delayed type IV hypersensitivity reaction mediated by T 
lymphocytes. [2,3] Mercury and other metallic ions released from amalgam restorations may act as allergens, resulting in localized 
chronic inflammatory reactions within the oral mucosa. [2,17] 
Despite favorable outcomes following amalgam replacement, the available literature shows considerable heterogeneity in 
diagnostic criteria, patch testing methods, follow-up duration, and replacement materials used. [4,6,14] Most available evidence 
is based on observational and prospective studies with limited sample sizes. [5,6] Therefore, further standardized multicenter 
studies are necessary to establish definitive diagnostic and management guidelines for amalgam-associated hypersensitivity 
reactions. 
 

Conclusion 
Dental amalgam-associated allergy and hypersensitivity reactions predominantly present as oral lichenoid lesions occurring 
adjacent to amalgam restorations. Clinical evidence strongly supports the replacement or removal of implicated restorations as an 
effective management strategy, resulting in significant lesion improvement or complete healing in most patients. Clinical 
topographical correlation remains one of the most reliable diagnostic indicators, while patch testing may serve as an adjunctive 
tool. Future studies with standardized diagnostic criteria and long-term follow-up are necessary to establish evidence-based 
management protocols for amalgam-associated hypersensitivity reactions. 
 

References 
1. Ferracane JL. Materials in dentistry: Principles and applications. Dent Clin North Am. 2001;45(1):1-14.  
2. Clarkson TW, Magos L, Myers GJ. The toxicology of mercury—current exposures and clinical manifestations. N Engl J Med. 

2003;349(18):1731-1737.  
3. Mutter J. Is dental amalgam safe for humans? The opinion of the scientific committee of the European Commission. J Occup 

Med Toxicol. 2011;6:2. 
4. Issa Y, Brunton PA, Glenny AM, Duxbury AJ. Healing of oral lichenoid lesions after replacing amalgam restorations: a 

systematic review. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2004;98(5):553-565. 



 

2055 
 

Adolescencia e Saude, v. 21, n. 6s, p. 2 0 5 0 - 2 0 5 5  

5. Bratel J, Hakeberg M, Jontell M. Effect of replacement of dental amalgam on oral lichenoid reactions. J Dent. 1996;24(1-2):41-
45. 

6. Dunsche A, Kästel I, Terheyden H, Springer IN, Christophers E, Brasch J. Oral lichenoid reactions associated with amalgam: 
improvement after amalgam removal. Br J Dermatol. 2003;148(1):70-76. 

7. Montebugnoli L, Venturi M, Gissi DB, Cervellati F. Clinical and histologic healing of lichenoid oral lesions following amalgam 
removal: a prospective study. Oral Surg Oral Med Oral Pathol Oral Radiol. 2012;113(6):766-772. 

8. Lartitegui-Sebastián MJ, Martínez-Revilla B, Saiz-Garcia C, Eguizabal-Saracho S, Aguirre-Urizar JM. Oral lichenoid lesions 
associated with amalgam restorations: a prospective pilot study addressing the adult population of the Basque Country. Med 
Oral Patol Oral Cir Bucal. 2012;17(4):e545-e549. 

9. Karataşli B, Karataşli G, Mete O, Erdem MA, Cankaya AB. Healing of oral lichenoid lesions following replacement of dental 
amalgam restorations with feldspathic ceramic inlay-onlay restorations. Biomed Res Int. 2018;2018:7918781. 

10. Thornhill MH, Pemberton MN, Simmons RK, Theaker ED. Amalgam-contact hypersensitivity lesions and oral lichen planus. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2003;95(3):291-299. 

11. Laine J, Kalimo K, Happonen RP. Resolution of oral lichenoid lesions after replacement of amalgam restorations in patients 
allergic to mercury compounds. Br J Dermatol. 1992;126(1):10-15. 

12. Östman PO, Anneroth G, Skoglund A. Amalgam-associated oral lichenoid reactions. Clinical and histologic changes after 
removal of amalgam fillings. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1996;81(4):459-465. 

13. Lekha Dhanasekaran DV. Evaluation of finishing and polishing of class 1 amalgam restorations done by dental students-a 
retrospective study. Cuestiones de Fisioterapia. 2025 Feb 3;54(3):4342-50. 

14. Pezelj-Ribarić S, Prpić J, Miletić I, Brumini G, Šimunović-Šoškić M, Anić I. Association between oral lichenoid reactions and 
amalgam restorations. J Eur Acad Dermatol Venereol. 2008;22(10):1163-1167. 

15. Charan LS, Ganesh S B, Priya VV. Safety of Dental Restorative Materials--A Survey among Undergraduate Dental Students. 
Indian Journal of Forensic Medicine & Toxicology. 2020 Oct 1;14(4). 

16. Pooja S, Antony SD. Dentists attitude towards amalgam restoration and its safety measures-KAP survey. Drug Invent Today. 
2019 Jan 15;12:9-12. 

17. Suter VGA, Warnakulasuriya S. The role of patch testing in the management of oral lichenoid reactions. J Oral Pathol Med. 
2016;45(1):48-57. 

18. Lynch M, Ryan A, Galvin S, Flint SR, Healy CM. Patch testing in oral lichenoid lesions of uncertain etiology. Dermatitis. 
2015;26(2):89-93. 

19. Klaisiri A, Tiyasatkulkovit W, Iamaroon A. Oral lichenoid lesion related to dental amalgam: a case report. J Dent Indones. 
2019;26(1):45-48. 

20. Aggarwal V, Jain A, Kabi D. Oral lichenoid reaction associated with tin component of amalgam restorations: a case report. 
Am J Dermatopathol. 2010;32(1):46-48. 


