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In	healthy	subjects,	dental	 implants	have	evolved	to	be	a	common	therapy	to	solve	
problems	 related	 to	 stability	 and	 retention	of	dentures	 as	well	 as	 to	 replace	 failing	
teeth.	Although	dental	 implants	are	applied	 in	medically	compromised	patients,	 it	 is	
often	not	well	known	whether	this	therapy	is	also	feasible	in	these	patients,	whether	
the	risk	of	implant	failure	and	developing	peri-	implantitis	is	increased,	and	what	spe-
cific	preventive	measures,	if	any,	have	to	be	taken	when	applying	dental	implants	in	
these	patients.	Generally	speaking,	as	was	the	conclusion	by	the	leading	review	of	Diz,	
Scully,	and	Sanz	on	placement	of	dental	implants	in	medically	compromised	patients	
(J Dent,	41,	2013,	195),	in	a	few	disorders	implant	survival	may	be	lower,	and	the	risk	
of	a	compromised	peri-	implant	health	and	its	related	complications	be	greater,	but	the	
degree	of	systemic	disease	control	outweighs	the	nature	of	the	disorder	rather	than	
the	 risk	accompanying	dental	 implant	 treatment.	So,	 as	dental	 implant	 treatment	 is	
accompanied	by	significant	functional	benefits	and	improved	oral	health-	related	qual-
ity	of	life,	dental	implant	therapy	is	a	feasible	treatment	in	almost	any	medically	com-
promised	 patient	when	 the	 required	 preventive	measures	 are	 taken	 and	 follow-	up	
care is at a high level.

K E Y W O R D S

autoimmune	disorders,	dental	implants,	head	and	neck	radiotherapy,	mucosal	diseases,	
osteoporosis,	peri-implant	health

1  | INTRODUCTION

Dental	implants	are	commonly	applied	to	provide	support	to	a	denture	
with	lack	of	retention	or	to	replace	failing	teeth.	The	10-	year	implant	
survival	 in	healthy	 subjects	 is	very	high	 (Hjalmarsson,	Gheisarifar,	&	
Jemt,	2016;	Meijer,	Raghoebar,	Batenburg,	&	Vissink,	2009;	Meijndert	
et	al.,	2017;	Pjetursson,	Thoma,	Jung,	Zwahlen,	&	Zembic,	2012).	Most	
implants	are	lost	either	early	after	implant	placement	related	to	a	fail-
ure	of	osseointegration	or,	on	longer	term,	due	to	peri-	implantitis.

While	 in	non-	compromised	 subjects,	 implant-	based	prosthodon-
tics	has	evolved	to	a	common	place	to	solve	problems	with	retention	
or	stability	of	a	denture	or	to	replace	failing	teeth,	it	is	not	yet	agreed	
whether	 dental	 implants	 are	 also	 a	 preferred	 solution	 in	 medically	
compromised	patients.	For	example,	is	implant	treatment	in	medically	

compromised	 patients	 accompanied	 by	 a	 higher	 implant	 loss	 or	 a	
worse	peri-	implant	health?	Or,	is	there	a	risk	of	a	recurrence	of	muco-
sal	disease	or	development	of	osteonecrosis?	Particular	immunologic	
disorders	and	their	treatment,	the	side	effects	of	oncologic	treatment	
and	 the	use	of	 certain	 drugs	 have	been	presumed	 to	 be	 a	 risk	 fac-
tor	for	successful	 implant	treatment	(Chrcanovic,	Kisch,	Albrektsson,	
&	Wennerberg,	 2017a,b;	 Gómez-	de	 Diego,	Mang-	de	 la	 Rosa	Mdel,	
Romero-	Pérez,	 Cutando-	Soriano,	 &	 López-	Valverde-	Centeno,	 2014;	
Kotsakis,	Ioannou,	Hinrichs,	&	Romanos,	2015;	Manor,	Simon,	Haim,	
Garfunkel,	&	Moses,	2017	Turri,	Rossetti,	Canullo,	Grusovin,	&	Dahlin,	
2016).	 In	 fact,	 six	 questions	 have	 to	 be	 answered	when	 indicating	
implant	 treatment	 in	 a	medically	 compromised	 patient:	 (i)	Does	 im-
plant	treatment	pose	a	health	risk	to	the	patient,	(ii)	are	specific	pre-
cautions	 needed	when	 placing	 implants,	 (iii)	 can	 immediate	 implant	
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complications	be	controlled	when	they	occur,	(iv)	will	an	implant	sys-
tem	be	used	and	a	surgical	approach	be	applied	that	has	been	proven	
to	have	a	favorable	long-	term	outcome	with	regard	to	implant	survival	
and	peri-	implant	health,	 (v)	 is	professional	 follow-	up	care	well	orga-
nized	and	safeguarded	for	 the	 long	term,	and	 (vi)	 is	 the	patient	or	a	
volunteer	aide	able	to	safeguard	the	strict	oral	care	needed.

Driven	 by	 his	 great	 interest	 in	 and	 knowledge	 of	 diseases	with	
dental	and	medical	 involvement,	 the	 late	Crispian	Scully	has	written	
numerous	 papers	 on	 phenomena	 that	 can	 be	 present	 in	 medically	
compromised	patients	and	their	treatment	(Georgakopoulou	&	Scully,	
2015a,b;	Jin	et	al.,	2016),	on	the	side	effects	of	drugs	(Georgakopoulou	
&	Scully,	2015a,b;	Scully	&	Bagan,	2004)	as	well	as	the	impact	of	these	
phenomena	on	implant	survival	and	peri-	implant	health	(Diz,	Scully,	&	
Sanz,	2013).	Particularly,	the	paper	of	Diz	et	al.	(2013)	on	survival	of	
and	risk	accompanying	implant	placement	in	medically	compromised	
patients	addresses	well	the	risk	accompanying	such	treatment.	Such	
knowledge	 is	 essential	 for	 dentists	 indicating	 implant-	based	 prost-
hodontics	 as	well	 as	 for	 physicians	who	 are	 asked	by	 their	 patients	
whether	dental	implant	treatment	is	an	option.

As treatments have changed and new insight is available regard-
ing	the	risk	of	implant	placement	in	medically	compromised	patients,	
the	very	valuable	paper	of	Diz	et	al.	 (2013)	 is	 in	need	of	an	update.	
Nowadays,	among	others,	implant	treatment	needs	less	invasive	sur-
gery	and	thus	this	treatment	can	be	applied	with	less	risk	of	serious	
complications	 as	 well	 as	 that	 more	 studies	 are	 available	 that	 have	
shown	 that	 dental	 implant	 treatment	 in	 many	 diseases	 is	 feasible,	
either	with	 or	without	 specific	 precautions	 (Buser,	 Sennerby,	 &	 De	
Bruyn,	2017).

2  | ARE THERE ABSOLUTE 
CONTRAINDICATIONS?

As	already	mentioned	by	Diz	et	al.	(2013),	there	are	very	few	absolute	
contraindications	for	placement	of	dental	implants,	if	any,	but	certain	
medical	conditions	may	increase	the	risk	on	treatment	failure	or	may	
increase	 the	 risk	 on	 peri-	operative	 problems.	 For	 example,	 recent	
myocardial	infarction	and	cerebrovascular	accidents,	organ	transplant	
or	valvular	prosthesis	surgery,	profound	immunosuppression,	severe	
bleeding	issues,	active	treatment	of	malignancy	and	its	post-	treatment	
sequelae,	alcohol	and	drug	abuse,	psychiatric	illness,	mucosal	diseases,	
osteoporosis,	and	intravenous	bisphosphonate	and	other	antiresorp-
tive drugs, all have been suggested as absolute or relative contraindi-
cations.	To	date,	there	is	still	little	to	no	evidence	to	support	or	refute	
these	 presumed	 contraindications.	 However,	 the	 general	 feeling	 is	
that	in	medically	compromised	patients,	implant	treatment	is	worth-
while	and	 is	accompanied	by	no,	a	 low	or	an	acceptable	health	risk,	
particularly	with	 regard	 to	 the	 large	 benefit	 in	 improved	 oral	 func-
tioning	 and	 oral	 health-	related	 quality	 of	 life	 (Nickenig,	Wichmann,	
Terheyden,	&	Kreppel,	2016).

Nevertheless,	 despite	 the	 generally	 positive	 feeling	 that	 dental	
implant-	based	 prosthodontics	 is	 feasible	 in	 medically	 compromised	
patients,	there	are	some	medically	compromised	conditions	that	have	

to	be	respected	as	implant	placement	is	an	elective	procedure.	Dental	
implant	treatment	always	can	be	postponed	until	a	patient	is	in	a	more	
stable	condition	 (e.g.,	 sometime	after	an	 infarction)	or	 the	condition	
has	been	controlled	(e.g.,	in	patients	with	bleeding	disorders),	or	should	
be	preferably	applied	early	in	the	treatment	process	(e.g.,	placement	of	
implants	during	ablative	surgery	in	the	head	and	neck	oncology	patient	
or	early	after	start	of	intravenous	administration	of	bisphosphonates).

3  | ARE THE RELATIVE 
CONTRAINDICATIONS NEGLIGIBLE?

As	mentioned	in	the	previous	paragraph,	there	are	in	fact	no	absolute	
contraindications	for	implant	treatment.	At	most,	the	treatment	has	to	
be	postponed	or	performed	early	or	alternative	implant	materials	have	
to	be	used.	The	 latter	applies	to	the	very	rare	condition	of	titanium	
allergy.	Even	when	this	allergy	is	confirmed,	one	can	treat	these	pa-
tients	with	alternative	implant	materials,	for	example,	zirconium	oxide	
dental	implants	(Diz	et	al.,	2013;	Elnayef	et	al.,	2017).	Although	den-
tal	implant	treatment	seems	feasible	in	nearly	any	medically	compro-
mised	patient,	there	may	be	a	need	for	certain	precautions,	many	of	
which	were	already	listed	in	the	table	in	the	paper	of	Diz	et	al.	(2013).	
However,	 for	 some	of	 these	 conditions,	 there	 is	 currently	more	 in-
sight	 into	whether	the	risk	on	 implant	failure	 indeed	 is	 increased	or	
what	measures	have	 to	be	 taken	 to	make	 implant	placement	 in	 the	
medically	compromised	patient	more	feasible	and	with	a	lower	risk	of	
complications	(Table	1).

4  | HABITS AND GENERAL MEDICAL  
CONDITIONS

It	is	being	questioned	whether	habits	and	medical	conditions	such	as	
alcoholism,	 bleeding	 disorders,	 cardiovascular	 disease,	 neuropsychi-
atric	 disorders,	 and	 smoking	might	 affect	 implant	 survival	 and	peri-	
implant	health.	Alcohol	itself	does	not	reduce	implant	survival,	but	it	
is not uncommon that subjects with a high alcohol intake smoke and 
have	poor	oral	self-	care.	As	a	result,	periodontitis,	a	condition	that	also	
is	linked	to	increased	loss	of	dental	implants	and	development	of	peri-	
implantitis	 (Dalago,	 Schuldt	 Filho,	 Rodrigues,	 Renvert,	 &	 Bianchini,	
2017),	is	also	linked	to	alcoholism	(Alsharief	&	Kaye,	2017),	as	well	as	
to	smoking	(Hobbins,	Chapple,	Sapey,	&	Stockley,	2017).	Smoking	also	
increases	the	risk	on	implant	failure	and	peri-	implantitis	 (Chrcanovic	
et	al.,	2017b;	Gómez-	de	Diego	et	al.,	2014;	Turri	et	al.,	2016).

Hemorrhage	can	complicate	implant	placement,	but	is	not	a	con-
traindication.	 Even	 in	 hemophiliacs,	 dental	 implants	 can	 be	 placed	
with	 a	 high	 success	 rate	 (Diz	 et	al.,	 2013).	 An	 INR	 <3.5	 allows	 for	
non-	complex	implant	placement.	Thus,	implant	placement	can	usually	
be	 done	 without	 a	 need	 for	 temporarily	 interrupting	 anticoagulant	
therapy.

With	 regard	 to	 cardiovascular	 disease	 and	 neuropsychiatric	
disorders,	 it	 is	 important	 to	 know	 whether	 the	 cardiovascular	 dis-
ease	 is	 stable	 (one	 can	postpone	 implant	 placement	until	 there	 is	 a	
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TABLE  1  Is	dental	implant	placement	allowed	or	do	certain	precautions	need	to	be	taken	in	medically	compromised	subjects	(modified	after	
Diz	et	al.,	2013).	When	antibiotic	prophylaxis	is	indicated,	this	refers	to	condition	where	there	is	no	need	for	antibiotic	prophylaxis	from	the	
perspective	of	implant	surgery

Condition
(Relative) 
contraindication

Implant 
survival rate Precautions/recommendations

Alcoholism No Similar Assure	that	patients	will	keep	adequate	oral	health	maintenance.

Bleeding	disorder No Similar Check	coagulation	status	before	placement	of	implants.

Bone	disease

Osteoporosis No Similar Be	aware	of	a	slightly	higher	risk	on	MRONJ	in	patients	on	oral	antiresorptive	
drugs.	Bone	augmentation	surgery	is	allowed.

Bisphosphonate	use Yes Similar/
reduced

Antibiotic	prophylaxis.	Risk	of	MRONJ	is	high	in	patients	treated	for	bone	
metastasis.	When	implants	in	latter	patients	are	indicated,	do	it	early	after	start	of	
antiresorptive	therapy.	Also,	no	augmentation	surgery	in	patients	on	i.v.	
administration	unless	early	after	start	of	usage.

Other	antiresorptive	
drugs,	for,	example,	
denosumab

Yes Similar/
reduced

Antibiotic	prophylaxis.	Risk	on	MRONJ	is	high	in	patients	treated	bone	metastasis.	
When	implants	in	latter	patients	are	indicated,	do	it	early	after	start	of	antiresorp-
tive	therapy.	Also,	no	augmentation	surgery	in	patients	on	i.v.	administration	
unless	early	after	start	of	usage.

Cardiac	disease No Similar Assure	that	patient	will	keep	adequate	oral	health	maintenance,	also	with	regard	to	
control	of	cardiac	disease.

Diabetes mellitus

Uncontrolled No Similar/
reduced

Antibiotic	prophylaxis.	Assure	that	patient	will	keep	adequate	oral	health	
maintenance,	also	with	regard	to	control	of	diabetes.

Controlled No Similar Assure	that	patient	will	keep	adequate	oral	health	maintenance,	also	with	regard	to	
control	of	diabetes.

Drugs

Anticoagulants No Similar See bleeding disorder.

Antiresorptive	drugs No Similar/
reduced

See bone disease.

Biologicals No Similar See	Immunocompromised	patients.

Chemotherapy No Similar See head neck cancer.

Immunotherapy Yes Unknown Implant	treatment	often	can	be	postponed	until	end	of	therapy.

Xerostomic drugs No Similar See	hyposalivation.

Head and neck cancer

Chemotherapy No Similar Assure	that	patient	will	keep	adequate	oral	health	maintenance	during	the	course	
of	chemotherapy.	After	completion,	the	risk	of	developing	peri-	implant	health	
problems	is	comparable	to	healthy	subjects.

Radiotherapy Yes Reduced Preferably	place	dental	implants	during	ablative	surgery.	When	placed	after	
completion	of	radiotherapy,	implant	should	be	placed	under	antibiotic	coverage	
(e.g.,	amoxicillin	500	mg	t.i.d.	for	2	weeks,	starting	1	day	before	placement	of	the	
implants).	If	cumulative	radiation	dose	in	the	implant	area	is	>40	Gy,	it	is	
recommended	to	apply	hyperbaric	oxygen	therapy	pre-		and	postimplant	
placement.

Hypersalivation No Similar –

Hyposalivation No Similar Higher	risk	of	peri-	implant	health	problems,	assure	that	patient	will	keep	adequate	
oral health maintenance.

Immunocompromised	patients

Biologicals No Similar Discuss	with	physician	whether	administration	of	biologicals	has	to	be	adjusted	or	
specific	precautions	are	needed.

Crohn’s	disease No Similar/
reduced

Antibiotic	prophylaxis.	Older	studies	mention	that	implant	survival	is	decreased	
compared	to	controls.	Recent	studies	indicate	that	survival	is	similar.

Mixed	connective	
tissue disease

No Similar Antibiotic	prophylaxis.	Higher	risk	of	peri-	implant	health	problems,	Antibiotic	
prophylaxis.

(Continues)
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stable	 condition!),	 homeostasis	 control	 is	 at	 a	 level	 allowing	 for	 im-
plant	placement	(for	patients	on	anticoagulants	and	hemophiliacs)	and	
oral	self-	care	 is	at	 the	appropriate	 level.	Occasionally,	particularly	 in	
neuropsychiatric	patients,	help	is	needed	from	relatives	to	safeguard	
a	proper	 level	of	oral	care	 (Hoeksema,	Raghoebar,	Vissink,	&	Visser,	
2015;	Hoeksema	et	al.,	2016).	Notwithstanding	 the	potential	health	
risk	of	dental	implants	in	frail	patients,	quality	of	life,	activities	of	daily	
living,	and	general	health	are	higher	among	community-	living	elderly	
with	 implant-	supported	 overdentures	 than	 in	 edentulous	 elderly	
(Hoeksema	et	al.,	2017).

5  | BONE DISEASES

As	 mentioned	 by	 Diz	 et	al.	 (2013),	 there	 are	 to	 date	 very	 few	 re-
ports,	although	commonly	successful,	on	the	use	of	dental	 implants	
in	patients	with	osteogenesis	 imperfecta,	polyarthritis,	 and	ankylos-
ing	spondylitis.	In	rheumatoid	arthritis	patients,	the	results	of	implant	
treatment	are	also	favorable.

A	more	common	disease	affecting	bones	is	osteoporosis.	Generally	
speaking,	there	is	no	contraindication	to	apply	dental	implants	in	os-
teoporosis	 patients;	 the	 implant	 survival	 rate	 is	 comparable	 to	 that	
observed	 in	 healthy	 controls	 (Alqutaibi	 &	 Radi,	 2016;	 Temmerman,	

Rasmusson,	 Kübler,	 Thor,	 &	 Quirynen,	 2017;	Wagner	 et	al.,	 2017).	
However,	the	rate	of	peri-	implant	bone	loss	might	be	slightly	higher	
in	osteoporosis	patients,	but	this	observation	is	in	need	of	long-	term	
follow-	up.	A	recent	study	showed	that	irrespective	of	the	area	where	
the	implant	was	placed,	marginal	bone	loss	was	comparable	in	diabetic	
patients	and	controls	(Chow,	Chow,	Chai,	&	Mattheos,	2017).	As	the	
bone	density	in	osteoporosis	patients	is	 lower,	a	 longer	healing	time	
has	been	 recommended	before	 starting	 to	 fabricate	 the	 suprastruc-
ture	(Merheb	et	al.,	2016).

A	problem	with	regard	to	the	risks	accompanying	dental	implant	
treatment	 are	 drugs	 used	 to	 treat	 osteoporosis	 or	 bone	metasta-
sis.	The	use	of	 antiresorptive	drugs,	 such	as	bisphosphonates	 and	
denosumab,	is	accompanied	by	an	increased	risk	of	developing	so-	
called	 medication-	related	 osteonecrosis	 of	 the	 jaws	 (MRONJ),	 in	
particular	when	 given	 intravenously	 or	 combined	with	 glucocorti-
coids	(Chrcanovic,	Albrektsson,	&	Wennerberg,	2016a;	Giovannacci	
et	al.,	 2016;	 Guazzo	 et	al.,	 2017;	 Tallarico,	 Canullo,	 Xhanari,	 &	
Meloni,	2016;	Walter,	Al-	Nawas,	Wolff,	Schiegnitz,	&	Grötz,	2016).	
Not	 only	 does	 implant	 surgery	 increases	 the	 risk	 on	MRONJ,	 but	
also	 the	presence	of	 the	dental	 implant	 and	 suprastructure	 in	 the	
oral	 cavity	 (Giovannacci	 et	al.,	 2016)	 is	 contributory.	 The	 latter	 is	
particularly	true	in	the	case	of	improper	oral	hygiene	maintenance.	
When	oral	 hygiene	maintenance	 is	 at	 an	 adequate	 level,	marginal	

Condition
(Relative) 
contraindication

Implant 
survival rate Precautions/recommendations

Rheumatoid arthritis No Similar Higher	risk	of	peri-	implant	health	problems,	assure	that	patient	will	keep	adequate	
oral health maintenance.

Scleroderma No Similar Antibiotic	prophylaxis.	Higher	risk	of	peri-	implant	health	problems,	assure	that	
patient	will	keep	adequate	oral	health	maintenance.

Sjögren’s	syndrome No Similar Antibiotic	prophylaxis.	Higher	risk	of	peri-	implant	health	problems,	assure	that	
patient	will	keep	adequate	oral	health	maintenance.

Systemic	lupus	
erythematosus

No Similar Antibiotic	prophylaxis.	Higher	risk	of	peri-	implant	health	problems,	assure	that	
patient	will	keep	adequate	oral	health	maintenance.

Mucosal	disease

Epidermolysis	bullosa No Similar Antibiotic	prophylaxis.	Careful	treatment	of	oral	mucosa.	Slightly	higher	risk	of	
peri-	implant	health	problems.	Assure	that	patient	will	keep	adequate	oral	health	
maintenance.

Lichen	planus No Similar Antibiotic	prophylaxis.	Slightly	higher	risk	of	peri-	implant	health	problems.	Assure	
that	patient	will	keep	adequate	oral	health	maintenance.	Place	implants	when	
mucosal disease is in control.

Others	(Crohn,	SLE) No Similar Antibiotic	prophylaxis.	Slightly	higher	risk	of	peri-	implant	health	problems.	Assure	
that	patient	will	keep	adequate	oral	health	maintenance.	Place	implants	when	
mucosal disease is in control.

Pemphigoid No Similar Antibiotic	prophylaxis.	Slightly	higher	risk	of	peri-	implant	health	problems.	Assure	
that	patient	will	keep	adequate	oral	health	maintenance.	Place	implants	when	
mucosal disease is in control.

Pemphigus No Similar Antibiotic	prophylaxis.	Slightly	higher	risk	of	peri-	implant	health	problems.	Assure	
that	patient	will	keep	adequate	oral	health	maintenance.	Place	implants	when	
mucosal disease is in control.

Smoking Yes Similar/
reduced

Implant	survival	is	reduced,	in	particular	for	the	maxilla,	in	heavy	smokers.	
Increased	risk	of	peri-	implantitis.

Titanium	allergy Yes Reduced Use	alternative	implant	material,	for	example,	zirconium.

TABLE  1  (Continued)



     |  257VISSINK et al.

bone	loss	is	probably	comparable	to	that	observed	in	healthy	con-
trols	(Tallarico	et	al.,	2016).	Finally,	peri-	operative	antibiotic	prophy-
laxis	 is	 strongly	 recommended	 in	 patients	 on	 antiresorptive	 drugs	
and	bone	augmentation	 surgery	 should	be	avoided	when	possible	
(Walter	 et	al.,	 2016).	 In	 summary,	with	precautions	dental	 implant	
treatment	is	feasible	in	patients	using	oral	administration	of	antire-
sorptive	drugs.	However,	when	given	intravenously,	dental	implants	
should	be	placed	early	after	start	of	antiresorptive	drug	treatment;	
otherwise,	the	risk	on	MRONJ	may	become	too	high.

6  | DIABETES MELLITUS

Diabetes	mellitus	is	the	most	prevalent	endocrine	disorder.	When	the	
patient	 is	well-	controlled,	 implant	 survival	 is	 comparable	 to	 that	 of	
healthy	 subjects;	 peri-	implant	 health	 is	 good	 and	peri-	implant	 bone	
loss	is	comparable	to	controls	(Abduljabbar,	Javed,	Malignaggi,	Vohra,	
&	 Kellesarian,	 2017;	 Al	 Amri	 et	al.,	 2016,	 2017;	 de	 Araújo	 Nobre,	
Maló,	 Gonçalves,	 Sabas,	 &	 Salvado,	 2016;	 Kotsakis	 et	al.,	 2015;	
Monje,	Catena,	&	Borgnakke,	2017;	Shi,	Xu,	Huo,	Cai,	&	Liu,	2016).	
In	subjects	with	hyperglycemia,	that	is,	less	well-	controlled	diabetics,	
the	risk	of	developing	peri-	implantitis	has	been	shown	to	be	increased	
(Monje	et	al.,	2017;	Turri	et	al.,	2016),	although	other	studies	did	not	
observe	such	an	effect	(Eskow	&	Oates,	2017).	Antibiotic	prophylaxis	
is	 recommended	 in	 diabetic	 patients,	 in	 particular	 for	 patients	with	
higher glycemic levels.

7  | HEAD AND NECK CANCER

Dental	implant	treatment	is	a	great	benefit	to	head	and	neck	cancer	
patients	as	surgical	resection	of	the	tumor	can	result	in	a	compromised	
oral status that makes oral habilitation with conventional means very 
difficult.	Moreover,	besides	better	oral	functioning,	also	oral	health-	
related	quality	of	life	benefits	increase	from	dental	implant	treatment	
(Korfage	et	al.,	2010;	Schoen	et	al.,	2008).

While	the	application	of	chemotherapy	does	not	affect	implant	
survival	and	peri-	implant	health,	 the	result	of	 implant	survival	and	
peri-	implant	health	 in	head	and	neck	cancer	patients	 treated	with	
radiotherapy	 is	 controversial.	 Some	 authors	 indicate	 that	 implant	
survival	 and	peri-	implant	health	are	 comparable	between	controls	
and	 irradiated	patients	 (Schiegnitz,	Al-	Nawas,	Kämmerer,	&	Grötz,	
2014),	but	most	studies	show	that	implant	survival	and	peri-	implant	
health	 are	 worse	 in	 irradiated	 patients	 and	 worse	 in	 the	 maxilla	
than	the	mandible	(Chrcanovic,	Albrektsson,	&	Wennerberg,	2016b;	
Korfage	et	al.,	2016;	Smith	Nobrega	et	al.,	2016).	As	placement	of	
implants	after	radiotherapy	is	associated	with	an	 increased	risk	on	
developing	 osteonecrosis,	 it	 is	 recommended	 to	 insert	 dental	 im-
plants	 concomitant	 with	 ablative	 surgery	 (Korfage	 et	al.,	 2010,	
2014).

It	 has	been	mentioned	 that	 the	use	of	hyperbaric	oxygen	might	
be	beneficial	when	placing	implants	in	irradiated	jaws.	Again,	this	in-
formation	is	contradictory;	some	studies	indicate	that	administration	

of	hyperbaric	oxygen	indeed	might	reduce	the	risk	of	implant	failure	
(Shah,	Chauhan,	&	Solanki,	2017),	while	a	randomized	clinical	trial	did	
not	show	such	a	beneficial	effect	(Schoen	et	al.,	2007).	However,	with-
out	 doubt,	 dental	 implants	 should	 be	 placed	 in	 irradiated	 head	 and	
neck	cancer	patients	under	antibiotic	coverage.

8  | IMMUNOCOMPROMISED PATIENTS

As	mentioned	by	Diz	et	al.	(2013),	it	is	reasonable	to	assume	that	den-
tal	implant	treatment	might	be	contraindicated	in	patients	undergoing	
immunotherapy	or	in	immunocompromised	patients	and	that	specific	
precautions	should	be	taken.

With	 regard	 to	 immunotherapy,	 implant	 treatment	 can	 usually	
be	 postponed	 until	 end	 of	 immunotherapy	 as	 immunotherapy	 can	
be	accompanied	by	a	great	variety	of,	often	 temporary,	 side	effects	
(Rapoport	et	al.,	2017).

In	 immunocompromised	 patients,	 various	 case	 reports	 and	 case	
series	have	shown	that	implant	treatment	is	feasible	in	immunocom-
promised	patients	when	proper	precautions	are	 taken,	mostly	being	
antibiotic	prophylaxis	(Albrecht	et	al.,	2016;	Donos	&	Calciolari,	2014;	
Korfage	 et	al.,	 2016;	 Kotsakis	 et	al.,	 2015;	 Krennmair,	 Seemann,	 &	
Piehslinger,	2010;	Weinlander,	Krennmair,	&	Piehslinger,	2010).	The	
largest	 series	 were	 performed	 in	 Sjögren’s	 patients	 (Albrecht	 et	al.,	
2016;	Korfage	et	al.,	 2016).	 Later	 studies	 reported	a	 similar	 implant	
survival	 as	 in	 controls	 and	 a	 comparable	 peri-	implant	 health	 (only	
bleeding	on	probing	was	slightly	more	prevalent	in	Sjögren’s	patients).	
With	regard	to	Crohn’s	disease,	older	studies	indicate	that	implant	sur-
vival	may	be	 lower	 than	 in	 controls	 (Balshi	&	Wolfinger,	 2003),	 but	
more	recent	studies	show	that	implant	survival	is	comparable	(Alsaadi,	
Quirynen,	Komárek,	&	van	Steenberghe,	2008).

With	regard	to	the	use	of	biologicals,	whose	use	is	quite	common	
in	 immunocompromised	 patients,	 it	 is	 advisable	 to	 discuss	with	 the	
treating	physician	whether	the	administration	of	the	biological	has	to	
be	modified	or	specific	precautions	have	to	be	taken.	Biologicals	can	
be	accompanied	by	a	variety	of	oral	side	effects	 (Georgakopoulou	&	
Scully,	2015a,b).

9  | MUCOSAL DISEASES

Diz	et	al.	(2013)	mentioned	that	in	patients	with	mucosal	diseases,	it	
would	be	reasonable	to	presume	that	dental	implant	treatment	is	con-
traindicated	or	that	specific	precautions	should	be	taken.	Nevertheless,	
various	case	reports	and	case	series	have	shown	that	 implant	treat-
ment	is	feasible	in	patients	with	mucosal	diseases	(Aboushelib	&	Elsafi,	
2017;	Altin	et	al.,	2013;	Donos	&	Calciolari,	2014;	Reichart,	Schmidt-	
Westhausen,	Khongkhunthian,	&	Strietzel,	2016).	It	is	recommended	
to	place	the	implant	under	antibiotic	prophylaxis	and	to	place	the	im-
plants	in	a	stage	when	the	oral	manifestations	of	the	mucosal	disease	
are	under	control	(Aboushelib	&	Elsafi,	2017).	As	only	case	reports	and	
very	small	case	series	are	reported,	no	reliable	data	on	implant	survival	
are available.



258  |     VISSINK et al.

10  | DRUGS

A	variety	of	drugs	can	have	oral	manifestations	as	a	side	effect	or	side	
effects	which	 have	 to	 be	 considered	when	 placing	 dental	 implants.	
Many	of	these	side	effects	are	comprehensively	summarized	by	Scully	
and	co-	authors	 (Georgakopoulou	&	Scully,	2015a,b;	Scully	&	Bagan,	
2004).	The	side	effects	of	chemotherapy,	anticoagulants,	antiresorp-
tive drugs, and biologics have already addressed.

The	most	common	side	effect	of	drugs	is	their	effect	on	salivary	
secretion	or	at	least	the	sensation	of	oral	dryness	that	many	patients	
encounter	when	taking	drugs	(Scully	&	Bagan,	2004;	Villa	et	al.,	2016;	
Wolff	et	al.,	2017).	In	this	respect,	it	must	be	mentioned	that	for	many	
drugs,	 it	 is	 not	yet	 proven	 that	 they	 indeed	 cause	 a	 reduced	 or	 in-
creased	salivary	flow	or	that	they	just	cause	the	subjective	sensation	
of	 oral	 dryness.	 Similarly,	 it	 is	 not	yet	 known	whether	 an	 increased	
salivary	flow	is	due	to	an	increased	salivary	output	or	to	circumstances	
such	as	sensory	disturbances	 in	the	oral	environment	or	an	 infantile	
swallowing	pattern	 (Aliko	et	al.,	2015;	Villa	et	al.,	2016;	Wolff	et	al.,	
2017).

An increased or decreased salivary secretion as such is not a con-
traindication	for	placement	of	dental	implants.	Implant	survival	is	not	
decreased	 and	 peri-	implant	 health	 is	 hardly	 affected.	Usually,	when	
adequate	oral	 health	maintenance	 is	 in	place,	 there	 is	 at	most	 a	bit	
more	bleeding	on	probing	(Korfage	et	al.,	2016).	The	latter	is	probably	
related	to	the	reduced	oral	clearance	that	accompanies	a	reduced	flow	
rate.	Accumulation	of	 food	debris	along	 the	cervical	 region	of	 teeth	
and	implants	is	more	common	in	dry	mouth	patients	and	can	thus	af-
fect	peri-	implant	health.

Recently,	there	are	indications	that	specific	(groups	of)	drugs	might	
increase	dental	implant	failure.	Particularly,	proton	pump	inhibitors	are	
associated	with	an	increased	risk	of	dental	implant	failure	(Chrcanovic	
et	al.,	2017a,b).

11  | EPILOGUE

In	 medically	 compromised	 patients,	 dental	 implants	 could	 be	 a	
	preferred	solution	in	case	of	problems	with	retention	of	dentures	or	
replacement	of	missing	teeth.	Implant	survival	and	peri-	implant	health	
in	those	patients	are	mostly	comparable	to	that	of	healthy	subjects.	
Occasionally,	 specific	 precautions	must	 be	 taken	 such	 as	 antibiotic	
prophylaxis,	or	placing	implants	early	during	the	disease	or	early	after	
start	of	a	medication.	Commonly,	a	high	level	of	follow-	up	care	must	
be	present	 in	medically	 compromised	patients,	 as	 these	patients,	 in	
particular	patients	with	a	reduced	salivary	flow	or	mucosal	diseases,	
are	prone	to	develop	peri-	implant	health	problems.	These	problems	
can	be	recognized	early	and	adequately	treated	when	follow-	up	care	
is	well	arranged.	Thus,	dental	implants	can	safely	be	applied	in	most	
medically	compromised	patients	when	(i)	the	required	precautions	are	
taken	for	the	disease	the	patient	 is	suffering	from	or	treated	for,	 (ii)	
immediate	implant	complications	are	quickly	recognized	and	treated	
when	needed,	and	(iii)	follow-	up	care	is	strict	and	peri-	implant	health	
problems	are	recognized	and	treated	promptly.
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