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  The Art and Science of Optimal Hygiene for Dental Implants  

While careful treatm ent planning, skilled surgical placem ent and accurate fabrication and delivery of dental im plant  

restorations are critical to successful outcom es, personal and professional m aintenance, including m eticulous hygiene, is 

equally im portant. Given the propensity for biofilm  form ation on im plants and im plant com ponents, regular and effective 

debris and bacterial rem oval is essential. This issue of Prosth odon tics Newsletter visits recently published evidence on a 

variety of factors that contribute to effective m aintenance and hygiene for our im plant patients.

Supportive Treatment for Implant Patients

O
n e key fa ctor in  peri-

im p la n t h ea lth  is su p-

portive periodon ta l trea t-

m en t. Lin  et a l from  Ch a n g Gu n g 

Un iversity, Ta iwa n , con du cted a  

system a tic review a n d m eta -a n a l-

ysis to eva lu a te th e im pa ct of su p-

portive periodon ta l trea tm en t a fter 

im p la n t p la cem en t on  im pla n t 

su rviva l a n d th e developm en t of 

peri-im p la n t disea ses.

Th e a u th ors sea rch ed 3 m a jor 

electron ic da ta ba ses a n d reviewed 

previou s system a tic reviews for 

a rticles th a t reported clin ica l stu d-

ies with  a  follow-u p of ≥1 yea r 

com pa rin g grou ps of pa tien ts wh o 

did or did n ot receive su pportive 

periodon ta l trea tm en t a fter im pla n t 

pla cem en t. Th ey fou n d 9 stu dies, 

a ll clin ica lly con trolled tria ls, th a t 

m et th eir in clu sion  criteria ; th e 

stu dies in clu ded >2000 pa tien ts. 

Most m a in ten a n ce ca re progra m s 

focu sed on  ora l h ygien e rein force-

m en t a n d m ech a n ica l debridem en t, 

a lon g with  coron a l proph yla x is. 

Avera ge follow-u p ra n ged from   

1 yea r to 10 yea rs.

Com pa red with  pa tien ts 

wh o did n ot receive support-

ive periodon ta l trea tm en t, 

th ose wh o received trea t-

m en t h a d a  sign ifica n tly 

h igh er im pla n t su rviva l ra te. 

Su rviva l ra te wa s pa rticu la rly 

stron g a m on g pa tien ts with  

ch ron ic periodon titis. Ra tes 

of peri-im pla n t m ucositis 

a n d peri-im pla n titis were 

lower in  th e trea tm en t grou ps. 

Th e u se of ch em ica l a gen ts du r-

in g th e m a in ten a n ce period h a d 

n o sign ifica n t effect on  im pla n t 

su rviva l or ra te of disea se. Severa l 

stu dies reported sta tistica lly h igh er 

levels of bon e loss, bleedin g a n d 

p la qu e a ccu m u la tion  in  pa tien ts 
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wh o did n ot receive su pportive 

periodon ta l trea tm en t.

Wh ile n o sta n da rdized su pportive 

periodon ta l trea tm en t p rotocol 

ex ists, certa in  com pon en ts were 

sh a red by every p rogra m  in clu ded 

in  th e stu dy. Th ose were

➤  a  review of den ta l a n d  

m edica l h istory

➤ fu ll m ou th  exa m in a tion

➤  in stru ction  in  ora l h ygien e  

p rocedu res

➤ pla qu e rem ova l

➤ m ech a n ica l in stru m en ta tion

Co m m en t

Th e a u th ors su ggested a  reca ll 

sch edu le of a t lea st on ce a  yea r 

to m a in ta in  op tim a l peri-im p la n t 

h ea lth .

Lin C-Y, Chen Z, Pan W-L, Wang H-L. 

The effect of supportive care in preventing 

peri-im plant diseases and im plant loss: a 

system atic review and m eta-analysis. Clin  

Ora l Im pla n ts Res 2019;30:714-724.

Adequate Access 
For Peri-implant 
Hygiene

C
on trollin g p la qu e is a  key 

fa ctor for su ccessfu lly m a in -

ta in in g h ea lth y peri-im pla n t 

tissu e, bu t m ost pa tien ts fin d it 

difficu lt to a ch ieve a n  a dequ a te 

level of p la qu e con trol. A la rge 

cross-section a l stu dy of im pla n ts 

in  fun ction  for 9 yea rs reported 

th a t proper a ccess du rin g pa tien t-

perform ed ora l h ygien e cou ld n ot 

be a ch ieved. Beca use th e lon g-term  

effect of in a dequa te a ccess for peri-

im pla n t h ygien e on  m a rgin a l bon e 

loss n eeds to be iden tified, Torm en a  

et a l from  th e Sta te Un iversity of 

Ma rin gá , Bra zil, un dertook a  4-yea r 

prospective coh ort study to fin d a n  

a n swer to th is question .

Th e study group in cluded pa r-

tia lly eden tu lous pa tien ts wh o h a d 

received extern a l h exa gon  im pla n ts 

restored with  fixed, screw-reta in ed 

prosth eses a t a  un iversity clin ic. 

All im pla n ts h a d been  in  fun ction  

for ≥1 yea r, a n d a ll pa tien ts h a d 

received regu la r m a in ten a n ce from  

th eir den tists. Pa tien ts with  peri-

odon titis, peri-im pla n titis or un con -

trolled dia betes m ellitu s, a s well a s 

th ose ta kin g im m un osuppressive 

or a n ti-in fla m m a tory drugs, were 

excluded. At ba selin e, im pla n t sites 

were eva lua ted for pla que in dex, 

probin g depth  a n d bleedin g on  

probin g; th e en tire den tition  wa s 

eva lua ted for th e fu ll m ou th  pla que 

in dex.

After pa tien ts received in dividua l 

in struction  on  correct perform a n ce 

of peri-im pla n t h ygien e, th ey were 

in structed to clea n  th eir teeth , 

un der th e supervision  of a  den tist, 

u sin g a  tooth brush , a n  in terproxi-

m a l brush  a n d den ta l floss. On ce 

th is wa s com pleted, th e presen ce of 

ba cteria l pla que wa s determ in ed 

usin g a  periodon ta l probe a roun d 

th e peri-im pla n t m ucosa l m a rgin . If 

a n  im pla n t site wa s free of pla que, 

it wa s judged to h a ve a dequa te 

a ccess to peri-im pla n t h ygien e; 

sites with  a n y rem a in in g pla que 

on  ≥1 im pla n t su rfa ce were judged 

to h a ve in a dequa te a ccess to peri-

im pla n t h ygien e. At 2- a n d 4-yea r 

reca ll, m a rgin a l bon e levels were 

m ea su red, a lon g with  th e presen ce 

or a bsen ce of peri-im pla n t sign s of 

soft tissue in fla m m a tion .

At th e 4-yea r follow-u p, 41 pa  -

tien ts—18 with  a dequ a te a ccess, 

16 with ou t a dequ a te a ccess a n d 

7 with  a t lea st 1 im pla n t with  a n d 

1 with ou t a dequ a te a ccess—were 

eva lu a ted. Mea n  m a rgin a l bon e 

loss a t 2 yea rs wa s sim ila r between  

Supportive Treatment for  
Implant Patients

(continued from  front page)

Figure 1. Mean marginal bone level (MBL) progression over time around 
implants with adequate access (ACC) and inadequate access (no-ACC) to 
peri-implant hygiene. Points represent the estimated means; bars the  
confidence intervals.
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th e grou ps; h owever, a t 4 yea rs 

th ose with ou t a dequ a te a ccess 

h a d sign ifica n tly grea ter bon e 

loss (Figu re 1). Th e n u m ber of pa  -

tien ts with  bleedin g on  probin g 

wa s grea ter in  th e grou p with ou t 

a dequ a te a ccess th rou gh ou t th e 

en tire stu dy.

Co m m en t

Th is stu dy su ggested th a t la ck of 

a dequ a te a ccess th a t wou ld en a ble 

pa tien ts to a ch ieve peri-im p la n t 

h ygien e h a s a  n ega tive effect on  

m a rgin a l bon e loss over a  4-yea r 

period. Pra ctition ers n eed to con -

sider th is possibility wh en  p la n -

n in g im pla n t trea tm en t.

Tormena M, Matarazzo F, de Oliveira BM, 

et al. The effect of inadequate access to 

peri-im plant hygiene on m arginal bone 

level: a 4-year cohort prospective study. 

Clin  Ora l Im pla n t Res 2020;31:836-845.

Bar- vs  
Stud-retained 
Overdentures

S
evera l a ltern a tives ex ist for 

restorin g th e eden tu lou s 

m a x illa  u sin g 4 im p la n ts. 

Ba r a tta ch m en ts h a ve dem on -

stra ted excellen t im p la n t su rviva l 

ra tes, bu t stu d a tta ch m en ts h a ve 

severa l a dva n ta ges, in clu din g self-

a lign m en t a bility, a dju sta ble verti-

ca l h eigh ts a n d reten tive forces, 

a n d ea se of m a in ten a n ce. Lia n  

et a l from  th e Sh a n gh a i Jia o Ton g 

Un iversity Sch ool of Medicin e, 

Ch in a , con du cted a  stu dy with  a  

m ea n  follow-u p  of 77 m on th s th a t 

a n a lyzed ou tcom es in  4-im pla n t–

su pported m a x illa ry overden tu res 

with  stu d a n d ba r a tta ch m en ts.

All pa tien ts received 4 m a xilla ry 

im pla n ts a t a  un iversity clin ic. After 

a  3- to 6-m on th  h ea lin g period, th e 

m a xilla  wa s restored with  eith er 

stu d- or ba r-reta in ed overden tu res, 

ba sed prim a rily on  m a xilla ry 

a n a tom y a n d pa tien t preferen ce. 

Pa tien ts retu rn ed for a n n ua l follow-

ups, a t wh ich  tim e peri-im pla n t 

pa ra m eters, gin giva l in dex, prob-

in g depth  a n d m odified pla que 

a n d su lcus bleedin g in dices were 

recorded, a s were prosth odon tic 

com plica tion s a n d pa tien t-reported 

sa tisfa ction . Im pla n t su rviva l a n d 

im pla n t-rela ted com plica tion s were 

n oted. Ma rgin a l bon e loss wa s 

m ea su red on  ra diogra ph s.

Of th e 132 im pla n ts pla ced in  

33 pa tien ts (18 with  stud a tta ch -

m en ts, 15 with  ba r a tta ch m en ts), 

7 im pla n ts in  5 pa tien ts fa iled 

(5 in  th e stud-reta in ed group, 2 in  

th e ba r-reta in ed group); th e dif-

feren ce wa s n ot sign ifica n t. Th e 

on ly clin ica l pa ra m eter th a t dif-

fered between  th e grou ps wa s th e 

m odified p la qu e in dex , wh ich  wa s 

sign ifica n tly h igh er in  th e ba r-

a tta ch m en t group. Ma in ten a n ce 

requ irem en ts were sim ila r in  th e 

2 groups, with  ch a n ge of th e den -

tu re ca ps or a ctiva tion  of th e ba r 

clips th e m ost frequen t com plica -

tion s (Ta ble 1). Pa tien t sa tisfa ction  

wa s h igh  re  ga rdless of th e restora -

tion  used.

Co m m en t

Th is study foun d n o sign ifica n t dif-

feren ces between  im pla n t-supported 

m a xilla ry overden tu res reta in ed 

with  stud or ba r a tta ch m en ts. Given  

th eir ea se of clea n in g a n d repa ir, 

stud-reta in ed overden tu res ca n  be 

a n  excellen t trea tm en t option , espe-

cia lly for elderly pa tien ts.

Lian M, Zhao K, Wang F, et al. Stud vs bar 

attachments for maxillary four-implant–

supported overdentures: 3- to 9-year results 

from a retrospective study. In t J Ora l 

Ma xillofa c Im pla n ts 2019;34:936-946.

Biofilm Formation 
On Implant 
Materials

B
iofilm  form a tion  is a  m a jor 

ca u se of peri-im pla n t dis-

ea se, bu t eviden ce con cern -

in g wh eth er biofilm  is m ore likely 

to form  on  zircon ia , con ven tion a l 

tita n iu m  or tita n iu m –zircon iu m  

(TiZr) a lloy im pla n ts rem a in s 

Table 1.  Prosthetic maintenance requirements for both groups.

Prosthetic complication or Stud- Bar- 
maintenance requirement retained retained Total

Abu tm en t screw loosen in g 4 2 6

Ch a n ge in  stu d den tu re ca p  17 0 17

Loss of stu d m a le a tta ch m en t 4 0 4

Rea ctiva tion  of th e clip  0 21 21

Ba r fra ctu re 0 1 1

Prosth esis tooth  fra ctu re of ch ippin g 2 2 4

Overden tu re relin in g or  

  m a rgin a l a da pta tion  9 6 15

Tota l 36 32 68



con tra dictory. Recen tly developed 

polyeth erketon eketon e (PEKK) 

a bu t  m en t m a teria ls h a ve sh own  

prom ise a s a ltern a tive m a teria ls for 

den ta l im   p la n ts, bu t little in form a -

tion  ex ists a bou t biofilm  form a tion  

on  th is m a teria l.

Zeller et a l from  th e Un iversity of 

Ba sel, Switzerla n d, con ducted a n  in  

vivo study of biofilm  form a tion  on  

discs of PEKK, zircon ia , gold-ba sed 

n oble m eta l a lloy, silver-ba sed n oble 

m eta l a lloy a n d TiZr. On e disc of 

ea ch  m a teria l wa s m ou n ted on  a  

disc h older; 3 of th ese loa ded disc 

h olders, a lon g with  1 disc h older 

with  3 TiZr discs, were m ou n ted on  

a n  ora l sp lin t. Ea ch  of 16 h ea lth y 

volu n teers wore on e of th e ora l 

sp lin ts for 24 h ou rs (with  a  m a xi-

m u m  of six  30-m in u te brea ks to 

a llow for ea tin g a n d ora l h ygien e). 

After rem ova l, discs were in cu ba ted 

u sin g 2 differen t m eth ods a n d eva l-

u a ted for biofilm  form a tion .

Silver-ba sed n oble a lloy sh owed th e 

sm a llest a m oun t of biofilm  m a ss, 

followed in  order by gold-ba sed 

n oble a lloy, PEKK, TiZr a n d zirco-

n ia ; th e differen ces were sign ifica n t. 

Th e n um ber of colon y-form in g 

un its per m illiliter (CFU/m L) wa s 

a lso sm a llest for silver-ba sed n oble 

a lloy, followed by gold-ba sed n oble 

a lloy, zircon ia , PEKK a n d TiZr. 

Sca n n in g electron ic m icroscopy a n  -

a lysis foun d biofilm  on  a ll m a teria l 

su rfa ces. Few ba cteria  were seen  on  

th e 2 n oble a lloys; m ore were foun d 

on  th e PEKK su rfa ce, wh ile both  zir-

con ia  a n d TiZr h a d th ick, com pa ct 

a ggrega tes of ba cteria .

Co m m en t

Th e stren gth  of th is study la y in  th e 

exposure of th e m a teria ls to sa liva  

in  th e h um a n  m ou th . Th e la ck of 

biofilm  form a tion  on  silver- a n d 

gold-ba sed n oble a lloys suggested a  

poten tia l clin ica l u se a s a  m a teria l 

for im pla n t com pon en ts.

Zeller B, Stöckli S, Zaugg LK, et al. Biofilm  

form ation on m etal alloys, zirconia and 

polyetherketoneketone as im plant m ateri-

als in vivo. Clin  Ora l Im pla n ts Res 2020; 

31:1078-1086.

Power vs Manual 
Toothbrushes

D
en ta l p la qu e is detrim en -

ta l to ora l h ea lth . Regu la r 

p la qu e rem ova l via  tooth -

bru sh in g is fu n da m en ta l to m a in -

ta in in g ora l h ea lth  a n d preven t-

in g periodon ta l disea se. To better 

u n dersta n d th e effica cy of u sin g 

power tooth bru sh es vs m a n u a l 

tooth bru sh es, Wa n g et a l from  

Tia n jin  4th  Cen tra l Hospita l, 

Ch in a , u n   der  took a  system a tic 

review a n d m eta -a n a lysis with  pre-

cise selection  pa ra m eters.

Th e a u th ors sea rch ed 4 m a jor 

da ta ba ses a n d a  m a n u a l sea rch  of 

severa l jou rn a ls for a rticles report-

in g on  ra n dom ized con trolled tri-

a ls (RCTs) th a t com pa red den ta l 

p la qu e, gin givitis a n d bleedin g 

in  h ea lth y pa rticipa n ts wh o u sed 

eith er m a n u a l or power tooth -

bru sh es. Th ey fou n d 21 RCTs pu b-

lish ed between  1992 a n d 2017, 

with  2296 pa rticipa n ts, th a t m et 

th eir in clu sion  criteria . Six  stu d-

ies u sed son ic tooth bru sh es, a n d 

16 u sed oscilla tin g–rota tin g tooth -

bru sh es (1 stu dy in clu ded both ). 

All th e stu dies reported p la qu e 

in dex , wh ile 9 stu dies reported gin -

giva l in dex  a n d 8 stu dies reported 

bleedin g in dex .

Th e m eta -a n a lysis sh owed th a t 

power tooth brush es were sign ifi-

ca n tly m ore effective th a n  m a n ua l 

tooth brush es in  reducin g pla que 

in dex, gin giva l in dex a n d bleedin g 

in dex. However, n o sign ifica n t dif-

feren ce in  pla que in dex wa s foun d 

between  pa rticipa n ts u sin g oscilla t-

in g–rota tin g tooth brush es a n d th ose 

usin g m a n ua l tooth brush es; m uch  

of th a t effect wa s due to 2 stud-

ies from  1992 th a t foun d m a n ua l 

tooth brush es were m ore effective. 

Elim in a tin g th ose older studies h a s 

a  m a jor im pa ct on  th e resu lts.

Co m m en t

Clea rly, power tooth bru sh es a re 

a  su perior ch oice for m a in ta in in g 

ora l h ea lth  a n d preven tin g peri-

odon ta l disea se. 

Wang P, Xu Y, Zhang J, et al. Com parison 

of the effectiveness between power tooth-

brushes and m anual toothbrushes for oral 

health: a system atic review and m eta-

analysis. Acta  Odon tol Sca n d  2020;78: 

265-274.
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Titanium base abutments for 
fixed implant restorations

Do you  or you r sta ff h a ve a n y  

qu estion s or com m en ts a bou t 

Prosthodontics Newsletter?  

Plea se write or ca ll ou r office. We  

wou ld be h a ppy to h ea r from  you .
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In the Next Issue

Our next report features a  
discussion of these issues and  
the studies that analyze them,  
as well as other articles exploring 
topics of vital interest to you as a 
practitioner.


