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Titanium has traditionally been seen as a “biocompatible metal” which osseointegrates 
with bone, which is why it is used in dental surgery as well as orthopaedic surgery. The 
prevalence	of	titanium	allergy	is	diffi		cult	to	assess,	because	of	uncertainty	in	the	methods	
of detection [1]. The risk and prevalence of allergy to titanium has been much discussed [2]. 
There are extremely low rates of positive patch test reactions to titanium salts (particularly 
TiO

2) [3], however there are increasing numbers of case reports describing adverse reac-
tions to titanium and to titanium-based alloys [2,4,5,6].

Allergic potential of titanium
When	titanium	is	exposed	to	air	it	produces	a	stable	oxide	fi	lm,	however	in vivo studies have 
proved	that	metal	ions	are	released	into	fl	uids	and	tissue.	In	the	oral	cavity,	there	are	
additional factors which could lead to increased metal release, such as infection, bacterial 
load (lipopolysaccharides),	fl	uoride	containing	toothpastes	and	acidic	foods	[1].	Some	
researchers believe that titanium allergy is complicated by the fact that patients may be 
reacting to impurities found in in titanium [4], for example nickel, chromium and cadmium.

MELISA and titanium allergy patch testing
Studies	show	that	lymphocyte	transformation	tests	are	better	suited	for	diagnosing	
possible	metal	sensitivity	than	traditional	patch	testing.	Implant-related	hypersensitivity		
reactions are mediated by sensitized T cells [8] and the relationship between skin hyper-
sensitivity	and	systemic	hypersensitivity	is	ill	defi	ned	[8,9].	Lack	of	standardization	in	patch	
testing may also contribute to reduced reliability [10,11]. The accuracy of patch testing for 
titanium	allergy	in	particular	seems	to	be	variable;	Mayo	clinic	failed	to	fi	nd	any	positive	
reactions to titanium in over a decade [3], despite several published cases of titanium 
allergy [2,4,5,6]. Titanium has been shown to induce clinically relevant hypersensitivity 
which	can	be	detected	with	MELISA	testing	[12,13].	Some	surgeons	suggest	MELISA	testing	
prior to surgery in patients with suspected metal allergy [14]. This allows the surgeon to 
choose the most compatible implant material.

Failure rates and clusters
Whilst not all allergic patients experience implant  failure, the failure rates are relatively 
high.	The	largest	study	of	4,716	patients	and	over	11,000	implants	took	place	in	Sweden.	
The	study	shows	that	implant	loss	occurred	in	7.6%	of	all	patients	over	a	follow-up	of	9	
years.	Additionally	14.5%	of	all	patients	exhibited	moderate/severe	peri-implantitis	[15].	
Others studies have indicated potential failure rates as high as 26% [16].

Implant	failures	are	not	randomly	distributed	but	occur	in	specifi	c	high-risk	groups	and	
individuals [17]. Whilst smoking and advanced age are considered high risk, very little work 
has been conducted on allergy and risk. Failure of implants may be used as an indicator of 
titanium	allergy	once	infection	has	been	ruled	out	[9,18].	Given	the	diffi		culties	of	
diagnosing titanium allergy, studies probably underestimate the true prevalence of titanium 
allergies in patients [1,4].

MELISA testing

MELISA	is	an	optimised,	clinically	
validated lymphocyte 
transformation	test	(LTT)	with	
improved	specifi	city	and	
sensitivity.	LTTs	are	used	
extensively	to	detect	type	IV	
allergies to metals and drugs. For 
testing prior to implantation, a 
panel of the 5 most commonly 
found metals in dental implant 
surgery is available. The 
lymphocyte reaction to metals is 
measured by two separate 
methods: uptake of radioactive 
thymidine by dividing lymphocytes 
and the evaluation of cellular 

stimulation by microscopy. 

Clinical and laboratory evidence
In	research	conducted	by	Dr	Valentine-
Thon, 56 patients with various clinical 
symptoms after receiving titanium-
based implants were tested for allergy. 
None showed a positive patch test 
results	for	titanium.	In	MELISA	testing	
of TiO

2, 21 (37.5%) were positive with 
an	average	Stimulation	Index	(SI)	of	
6.3, 16 (28.6%) were ambiguous, with 
an	average	SI	of	2.4.	All	patients	who	
had their implants removed showed a 
clinical improvement. [12]
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What are the symptoms of titanium allergy?
There is a wide range of symptoms connected to titanium allergy, and not everyone gets all the 
symptoms. Below are some of the symptoms which were listed in the article Hypersensitivity to 
titanium: Clinical and labortatory evidence as being reported by patients with titanium allergy:

• muscle, joint, and nerve pain 
•	 chronic	fatigue	syndrome	(CFS)
• neurological problems
• depression
•	 multiple	chemical	sensitivity	(MCS)
•	 dermatitis,	and	acne-like	facial	inflammation
• headaches [12]

These	symptoms	may	develop	slowly	over	a	period	of	several	months.	It	has	been	shown	that	
many	patients	suffer	from	multiple	allergies	[11],	and	that	people	with	a	history	of	allergy	to	
metals or jewellery have a greater risk of developing a hypersensitivity reaction to a metal 
implant [8].

Impurities/alloys in titanium implant materials
1.	Pure	titanium	is	composed	of	about	99%	titanium.	Traces	of	other	metals	such	as	nickel,	
chromium, cobalt and aluminium are found even in commercially pure titanium due to the 
production	process	[7,12,19,20].
2.	The	titanium	alloy	most	commonly	used	in	implants	is	Ti-Al6-V4.

Alternatives for metal hypersensitive patients
Zirconium oxide (Zirconia) dental implants may be used in patients with known metal allergies. 
[22,23]
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Testing procedure

A	blood	sample	can	be	sent	to	any	
licensed	MELISA	laboratory.	
Samples	are	time	sensitive	and	
should arrive within 24hrs 
(maximally 48hrs). The blood 
sample should be kept at room 
temperature and sent in sodium 
citrate	light	blue	Vacuette	tubes.	
The amount of blood required 
depends on how many antigens are 
to be tested. 
For adults, a screening of 10 
metals,	36	ml	(or	4	large	9ml	tubes)	
of blood is needed. 
Taking steroids or other immuno-
suppressant	drugs	may	affect	the	
test results.
A	questionnaire	which	helps	to	
identify patients who are likely to 
benefit	from	MELISA	testing	can	
also be provided and evaluated. 
However, patient history alone is 
not	sufficient	to	diagnose	metal	
hypersensitivity [21].
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