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Aims and Objectives:	 Peri‑implant	mucositis	 and	 peri‑implantitis	 are	 one	 of	 the	
common	 biological	 complications	 affecting	 implant	 success.	 The	 present	 study	
aimed	to	evaluate	various	clinical	parameters	during	implant	maintenance	phase.
Materials and Methods:	 The	 study	 included	 patients	 undergoing	 implant	
maintenance	 phase	 for	 1‑year	 follow‑up.	 The	 study	 consists	 of	 a	 total	 of	 forty	
individuals	with	 age	 ranging	 from	 35	 to	 65	 years.	They	were	 further	 categorized	
into	 two	 subgroups	 on	 the	 basis	 of	 their	 history,	 i.e.,	 Group	 1:	 patients	 with	 no	
history	 of	 periodontitis	 before	 implant	 placement	 and	 Group	 2:	 patients	 with	 a	
history	 of	 periodontitis	 before	 implant	 placement.	 Among	 the	 selected	 patients,	
a	 total	 of	 98	 implants	 were	 studied.	All	 were	 individually	 evaluated	 for	 clinical	
parameters	 such	 as	 gingival	 index,	 pocket	 probing	 depth	 (PPD),	 and	 bleeding	 on	
probing	(BOP).	All	 the	data	obtained	were	tabulated	and	analyzed	using	statistical	
software	SPSS	version	18.0	for	Windows	(SPSS	Inc.,	Chicago,	USA).	Quantitative	
analysis	was	done	using	t‑test	and	Mann–Whitney	U‑test.
Results: The	 mean	 age	 of	 the	 patients	 in	 Group	 1	 and	 Group	 2	 was	 58.6	 and	
62.8	 years,	 respectively,	 with	 not	 much	 gender	 difference.	 The	 mean	 plaque	
index	 for	Group	 1	was	 0.17	 ±	 0.20,	while	 for	Group	 2,	 it	 was	 0.24	 ±	 0.14.	The	
mean	PPD	and	mean	BOP	 for	Group	1	 came	 to	 be	 2.60	±	0.42	 and	0.42	±	0.15,	
respectively,	whereas	for	Group	2,	it	was	4.08	±	0.30	and	0.39	±	0.48,	respectively.	
Only	 PPD	 was	 found	 to	 be	 statistically	 significantly	 different	 between	 both	 the	
groups.	 Group	 1	 showed	 2.0%	 peri‑implantitis,	 whereas	 Group	 2	 showed	 28%	
peri‑implantitis.
Conclusion:	 Due	 to	 increased	 prevalence	 of	 peri‑implantitis	 cases	 with	 the	
increase	 in	usage	of	 implants,	 it	 becomes	 imperative	 to	 look	up	 to	 the	 etiological	
factors	and	contributing	factors	so	that	the	incidence	of	these	can	be	minimized.
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functional	 dental	 implant,[2]	 whereas	 peri‑implantitis	
around	 a	 dental	 implant	 is	 defined	 as	 an	 “infection	
with	 suppuration	 associated	 with	 clinically	 significant	
progressing	 marginal	 bone	 loss	 after	 the	 adaptive	
phase,	 usually	 restricted	 to	 the	 1st	 year	 of	 function.”	

Original Article

introduCtion

It	 is	 been	 decades	 that	 dental	 implants	 have	 been	
successfully	 used	 as	 a	major	 treatment	 alternative	 by	

the	 dentists	 in	 their	 clinical	 practice,	 due	 to	 its	 evident	
predictability.[1]	However,	with	the	increase	in	its	usage,	it	
accompanies	 some	major	 complications	which	 are	 faced	
by	the	dentist.	Peri‑implant	mucositis	and	peri‑implantitis	
are	one	of	such	common	biological	complications.

Peri‑implant	 mucositis	 can	 be	 defined	 as	 a	 reversible	
inflammatory	 reaction	 of	 the	 mucosa	 surrounding	 a	
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According	 to	 the	American	Academy	of	 Periodontology,	
peri‑implantitis	 is	 “an	 inflammatory	 process	 around	 an	
implant	 that	 includes	 both	 soft‑tissue	 inflammation	 and	
loss	of	 supporting	bone.”[3,4]	With	an	alarming	 frequency	
reported	 to	 be	 1%–47%,	 peri‑implantitis	 has	 become	
a	 major	 problem.[5]	 Implant	 failure	 can	 be	 considered	
when	 there	 is	 a	 failure	 of	 osseointegration,	 clinical	
mobility,	 bone	 loss	 (>1–1.5	 mm/year),	 and	 peri‑implant	
radiolucency	 due	 to	 infection.[6]	 Several	 studies	 have	
documented	 similarities	 in	 the	 pathogenesis	 of	 both	
periodontitis	 and	 peri‑implantitis.	 However,	 the	 etiology	
behind	peri‑implantitis	seems	to	be	multifactorial.

The	 present	 study	 was	 done	 to	 determine	 and	 evaluate	
various	important	clinical	examination	parameters	during	
implant	 maintenance	 phase	 and	 derive	 a	 correlation	
between	them.

Materials and Methods

A	total	of	forty	patients	undergoing	implant	maintenance	
phase	 for	 a	 period	 of	 minimum	 1	 year	 from	 the	 time	
of	 placement,	 i.e.,	 from	 March	 2015	 to	 October	
2017,	 in	 the	 age	 range	 of	 35–65	 years,	 were	 included	
in	 the	 study.	 A	 sample	 size	 of	 forty	 representatives	
was	 calculated	 in	 this	 pilot	 study	 at	 confidence	 level	
of	 95%	 and	 15.38	 confidence	 interval	 from	 2547	
individuals.	 The	 momentary	 rate	 (mesial	 and	 distal)	
of	 1.0	 mm/year	 (or	 less)	 bone	 loss	 during	 the	 1st	 year	
criterion	was	used	 to	assess	 for	 implant	 success.[6]	Cases	
of	aggressive	periodontitis,	diabetes,	and	smoking	history	
were	excluded	from	the	study.

A	 detailed	 history	 of	 each	 patient	 was	 recorded	 and	 an	
informed	 consent	 was	 obtained	 from	 all	 the	 patients	
included	 in	 the	 study.	The	 required	 ethical	 clearance	 for	
the	 study	 was	 taken	 beforehand	 from	 the	 institutional	
ethical	committee	(CSI.	Ref	No.	0241/15).

The	 study	 patients	 were	 further	 categorized	 into	 two	
subgroups	 on	 the	 basis	 of	 their	 history,	 i.e.,	 Group	 1:	
patients	 with	 no	 history	 of	 periodontitis	 before	 implant	
placement	 and	 Group	 2:	 patients	 with	 a	 history	 of	
periodontitis	 before	 implant	 placement.	 Among	 the	
selected	patients,	a	total	of	98	implants	were	studied	with	
49	implants	in	each	group	to	avoid	bias.

Chronic	 periodontitis	 in	 patients	 was	 diagnosed	 on	 the	
basis	 of	 the	 amount	 of	 clinical	 attachment	 loss	 (CAL)	
for	 each	 individual	 tooth.	 Complete	 oral	 examination	
was	done,	 and	 all	 the	details	 regarding	 the	presence	 and	
absence	of	 teeth	 and	number	of	 implants	were	 recorded.	
All	 the	 patients	 with	 a	 pervious	 history	 of	 periodontitis	
were	 treated	 in	 the	 Department	 of	 Periodontology,	 CSI	
College	 of	 Dental	 Science	 and	 Research,	 Madurai,	
Tamil	Nadu,	India,	before	placement	of	dental	placement.

To	 avoid	 bias	 in	 the	 study,	 immediate	 implants	 were	
placed	in	both	the	groups	by	the	same	trained	investigator	
in	 specified	 time	 with	 the	 same	 technique.	 The	
evaluation	was	carried	out	with	clinical	and	radiographic	
examination	at	follow‑up	visit	for	1	year.

Further,	 for	 the	 purpose	 of	 evaluation	 of	 each	 implant	
individual,	 parameters	 such	 as	 plaque	 index	 (PI),	 pocket	
probing	 depth	 (PPD),	 and	 bleeding	 on	 probing	 (BOP)	
were	 assessed.	 Peri‑implantitis	 cases	 were	 diagnosed,	
when	 the	 CAL	 was	 >3	 mm	 or	 more,	 with	 BOP	 and	
evidence	of	bone	resorption	seen	on	radiograph.

All	 the	 data	 obtained	 were	 tabulated	 and	 analyzed	
using	 statistical	 software	 SPSS	 version	 18.0	 for	
Windows	 (SPSS	 Inc.,	 Chicago,	 USA).	 Quantitative	
analysis	was	done	using	t‑test	and	Mann–Whitney	U‑test.	
Intergroup	 correlations	 were	 done	 and P <	 0.05	 was	
considered	statistically	significant.

results

A	 total	 of	 forty	 patients	were	 enrolled	 in	 the	 study	who	
were	 subdivided	 into	 two	 groups,	 with	 twenty	 patients	
in	 each	group.	 It	was	observed	 that	 the	mean	age	of	 the	
patients	 in	 the	 two	 groups	was	 58.6	 and	 62.8	 years.	No	
significant	difference	in	gender	distribution	was	observed	
as	the	study	included	22	males	and	18	females	[Table	1].

When	 characteristics	 such	 as	 number	 of	 teeth	 present	 at	
the	 time	 of	 start	 of	 implant	 treatment	 and	 total	 number	
of	extracted	teeth	were	compared	among	the	two	groups,	
a	 statistically	 significant	 difference	 was	 observed,	 with	
Group	2	on	the	higher	side	(P	<	0.05).

For	the	observed	clinical	parameters	of	 the	population,	 it	
was	seen	 that	 the	mean	PI	for	Group	1	was	0.17	±	0.20,	
while	 for	 Group	 2,	 it	 was	 0.24	 ±	 0.14.	 Similarly,	 mean	
PPD	and	mean	BOP	for	Group	1	came	to	be	2.60	±	0.42	
and	 0.42	 ±	 0.15,	 respectively,	 whereas	 for	 Group	 2,	 it	
was	 4.08	 ±	 0.30	 and	 0.39	 ±	 0.48,	 respectively.	 It	 was	

Table 1: Patient characteristics and clinical variables in 
both the study groups (n=20)

Patient characteristics/variables Mean
Group 1 Group 2

Mean	age 58.6 62.8
Gender	(n=40)
Male	(n=21) 11 12
Female	(n=18) 10 8

Number	of	teeth	present	at	the	
beginning	of	treatment

26.6 25.8

PI 0.17±0.20 0.24±0.14
PPD 2.60±0.42 4.08±0.30
BOP 0.42±0.15 0.39±0.48
n=Number.	PI=Plaque	index,	PPD=Pocket	probing	depth,	
BOP=Bleeding	on	probing
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observed	 that,	 though	Group	2	showed	higher	values	 for	
all	 the	 observed	 parameters,	 only	 PPD	 came	 out	 to	 be	
statistically	significant.

Further,	 out	 of	 all	 the	 patients	 studied,	 a	 total	 of	
98	 implants	 (49	 in	 each	 group)	 were	 evaluated	 for	
peri‑implantitis.	 Group	 1	 showed	 1	 (2.0%)	 failure	 case,	
whereas	Group	2	showed	14	(28%)	failures	[Table	2].

disCussion

With	 the	 increase	 in	 the	 popularity	 of	 implants,	 the	
major	concern	comes	 into	consideration	are	 the	common	
biological	 complications	 such	 as	 peri‑implant	 mucositis	
and	 peri‑implantitis.	 Currently,	 many	 studies	 are	 being	
directed,	 keeping	 in	 mind	 the	 longevity	 of	 various	
implant‑supported	 rehabilitation	 therapies.	 Peri‑implant	
mucositis	is	the	reversible	inflammation	of	the	soft	tissue	
surrounding	 the	 implant,	 but	 peri‑implantitis	 includes	
both	soft‑tissue	inflammation	and	loss	of	supporting	bone	
structure	around	the	functional	implant.[6]

Previously,	many	studies	have	reported	varying	prevalence	
rates	for	peri‑implant	disease.	Ogata	et	al.[2]	in	their	study	
reported	 the	 prevalence	 of	 peri‑implant	 mucositis	 and	
peri‑implantitis	 to	 be	 33.3%	 and	 9.7%,	 respectively.	 In	
another	 review,	Wilson	 reported	 the	 frequency	 of	 these	
perimplant	diseases	to	be	1%–47%.[5]

In	the	present	study,	a	total	of	40	patients	with	98	implants	
were	 evaluated	 which	 were	 further	 subdivided	 into	 two	
groups	 based	 on	 the	 history	 of	 twenty	 patients	 in	 each	
group.	 It	 was	 observed	 that	 the	mean	 age	 of	 the	 patients	
in	 the	 two	 groups	 was	 58.6	 and	 62.8	 years,	 respectively.	
A	 previous	 study	 on	 the	 prevalence	 of	 periodontitis	
revealed	that	moderate	or	severe	periodontitis	was	observed	
in	64%	of	people	over	65	years	of	age.[7‑9]	Similar	findings	
were	 observed	 in	 our	 study	with	 an	 increased	 prevalence	
of	periodontitis	in	patients	>60	years	of	age.

No	 significant	 difference	 in	 gender	 distribution	 was	
observed	as	the	study	included	22	males	and	18	females.	
From	our	results,	we	can	postulate	that	gender	difference	
does	not	seem	to	be	a	major	factor	in	the	development	of	
peri‑implantitis.

Importance	of	 the	present	 study	 is	 that	 (i)	 it	assesses	 the	
risk	of	periodontitis	in	the	development	of	peri‑implantitis	

and	success	 rate	of	 implant	 in	patients	with	periodontitis	
over	nonperiodontitis,	(ii)	there	was	no	gender	difference	
in	 the	 success	 rate	of	 implant,	 and	 (iii)	 there	was	higher	
PPD	in	Group	2	when	compared	to	Group	1.

When	 we	 compared	 patient	 characteristics	 such	 as	
number	 of	 teeth	 present	 at	 the	 time	 of	 start	 of	 implant	
treatment	 and	 total	 number	 of	 extracted	 teeth,	 between	
the	 two	 groups,	 a	 statistically	 significant	 difference	 was	
observed	 with	 Group	 2	 on	 the	 higher	 side	 (P	 <	 0.05).	
These	results	can	be	justified	saying	that,	as	periodontitis	
is	 the	major	causative	agent	 for	 tooth	 loss	 in	 the	elderly,	
more	number	of	absent	teeth	can	be	seen	in	Group	2.

Further,	 our	 results	 showed	 that	 15.3%	 (15	 out	 of	 98)	
of	 the	 implants	 in	 eight	 patients	 had	 peri‑implantitis.	
Although	 the	 figures	 of	 incidence	 of	 peri‑implantitis	
were	 not	 much	 higher	 in	 our	 study	 population,	 still	 it	
is	 observed	 that	 almost	 all,	 i.e.,	 14.2%	 of	 the	 patients	
belonged	 to	 Group	 2	 which	 included	 patients	 with	 a	
previous	 history	 of	 periodontitis.	 Only	 one	 patient,	 i.e.,	
0.01%	 belonged	 to	 Group	 1	 which	 included	 patients	
without	previous	history	of	periodontitis.	On	comparison	
between	 both	 the	 groups,	 the	 results	 were	 found	 to	 be	
highly	 significant.	 We	 have	 observed	 from	 the	 present	
study	 that	 a	 previous	 history	 of	 periodontitis	 can	 have	
higher	 chances	 of	 progression	 into	 peri‑implantitis	
compared	to	cases	without	periodontitis.	Our	findings	are	
in	 accordance	with	 the	 results	 of	 Sung	 et	al.,	 de	Araújo	
Nobre	and	Maló,	Monje	et	al.,	 and	Konstantinidis	et	al.,	
proving	 a	 critical	 role	 of	 periodontal	 disease	 history	 in	
the	incidence	of	peri‑implantitis	cases.[10‑13]

We	 know	 that	 poor	 oral	 hygiene	 has	 been	 reported	 to	
be	 an	 important	 risk	 indicator	 for	 both	 periodontitis	
and	 peri‑implant	 disease.[2]	 Therefore,	 when	 the	 clinical	
parameters	 of	 the	 population	 were	 compared	 between	
both	 the	 groups,	 it	 was	 observed	 that	 the	 mean	 PI	 for	
Group	 1	 was	 0.17	 ±	 0.20,	 while	 for	 Group	 2,	 it	 was	
0.24	 ±	 0.14.	 The	 difference	 between	 both	 the	 groups	
was	 not	 statistically	 significant.	Thus,	we	 can	 infer	 that	
plaque	 control	 measures	 were	 properly	 followed	 by	
both	 the	 groups.	 Similarly,	 mean	 PPD	 and	 mean	 BOP	
for	 Group	 1	 came	 to	 be	 2.60	 ±	 0.42	 and	 0.42	 ±	 0.15,	
respectively,	whereas	for	Group	2,	it	was	4.08	±	0.30	and	
0.39	 ±	 0.48,	 respectively.	 It	 was	 observed	 that,	 though	
Group	 2,	 i.e.,	 patients	 with	 a	 history	 of	 periodontitis	
showed	 higher	 values	 for	 all	 the	 observed	 parameters,	
only	 PPD	 came	 out	 to	 be	 statistically	 significant.	 For	
the	 natural	 teeth,	 there	 is	 a	 criterion	 of	 critical	 probing	
depth	 (4	 mm	 or	 more),	 there	 are	 no	 such	 reference	
values	 for	 implants	 as	 the	 implant	 surface	 differs	 being	
threaded	or	not,	also	the	site	and	placement	depth	differ,	
and	 the	 biological	 width	 of	 the	 implant	 is	 also	 not	
constant.[14]

Table 2: Comparison of number of cases of 
peri‑implantitis between both the study groups

Number of implants 
studied in each group 

(n=98)

Number of implants showing 
peri‑implantitis in each 

group (n=15), n (%)
Group	1 49 1	(2.0)
Group	2 49 14	(28)
n=Number
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Salvi	 and	 Lang[15]	 stated	 in	 their	 report	 that	 there	 are	
controversies	 among	 researchers	 in	 the	 characterization	
of	 peri‑implantitis	 related	 to	PPD.	Pocket	 depth	 changes	
can	 be	 identified	 by	 knowing	 the	 initial	 placement	
bone	 level	 on	 radiograph	 and	 then	 comparing	 it	 to	 the	
level	 after	 1	 year	 and	 then	 so	 forth.	 Gualini	 et	 al.[16]	
also	 reported	 that	 it	 is	 widely	 stated	 that	 probing	 depth	
in	 peri‑implantitis	 diagnosis	 should	 be	 confirmed	 by	
radiographic	bone	loss	also.

The	primary	outcome	of	the	present	study	is	that	presence	
of	 peri‑implantitis	 secondary	 to	 previous	 periodontitis	
can	 hamper	 the	 success	 rate	 of	 implant.	 Even	 in	 treated	
cases	 with	 periodontitis,	 there	 are	 higher	 chances	 of	
peri‑implantitis	 compared	 to	 nonperiodontal	 cases.	 Our	
study	 identifies	 the	 role	 of	 treated	 periodontitis	 on	 the	
success	 of	 dental	 implant	 compared	 to	 control	 group	
with	no	history	of	periodontitis	or	peri‑implantitis.	In	the	
present	study,	periodontitis	was	treated	in	the	department	
of	 periodontics	 before	 planning	 for	 implant	 placement.	
Our	 study	 shows	 that	periodontal	health	 is	 important	 for	
long‑term	 success	 of	 dental	 implant.	 The	 result	 of	 our	
study	 helps	 in	 implementing	 the	 data	 in	 planning	 for	
implant	success	and	assessing	its	risk	factors.

Limitation	 of	 our	 study	 is	 smaller	 sample	 size	 in	 small	
geographic	 area.	 Further,	 long‑term	 clinical	 study	 on	
larger	sample	on	different	geographical	area	is	required.

The	 maintenance	 of	 dental	 implants	 should	 also	 be	
given	 equal	 importance	 by	 the	 dentist	 because	 the	
peri‑implant	 tissues	 also	 behave	 in	 the	 same	 manner	
against	 pathogens,	 and	 the	 health	 and	 maintenance	 for	
these	 peri‑implant	 tissues	 become	 a	 deciding	 factor	 for	
longevity	of	the	implant	placed.	This	will	ultimately	help	
the	clinician	 in	 improved	success	 rates	and	better	patient	
satisfaction.

ConClusion

As	 peri‑implant	 diseases	 have	 increased	 prevalence	 in	
clinical	practice,	 it	becomes	 imperative	 to	 look	up	 to	 the	
etiological	 factors	 and	 contributing	 factors	 so	 that	 the	
incidence	 of	 these	 can	 be	 minimized.	 Thus,	 from	 our	
study,	we	can	state	that	periodontal	supportive	therapy	is	
during	 the	maintenance	phase	after	 implant	placement	 is	
equally	important	and	should	not	be	ignored.
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