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Considerations for implants in the geriatric patient: review of the literature

Seung Il Song
Oral and Maxillofacial Surgery, Department of Dentistry, Ajou University School of Medicine, Suwon, Korea

The importance of proper oral hygiene and adequate oral function in elderly patients cannot be underemphasized. With a larger pro-
portion of older people living healthy and active lives, clinicians are going to be expected to provide dental services to maintain satisfactory
oral function in these patients. Over the past decade, the number of patients presenting with more teeth and fewer protheses has increased.
This trend is the result of increased emphasis by dental professionals on prevention and the need for patients to improve their oral hygiene
practices. Implants and implant-supported prostheses are a viable treatment option in geriatric patients. However, successful results de-
pend on careful attention to detail during surgical and prosthodontic procedures. In addition, specific patient selection criteria must be
met. Patients should be motivated and cooperative and should not smoke or have parafunctional habits. Patients must understand their
specific dental procedure and must not have unrealistic demands and/or expectations. Clinicians must make patients aware of the fact
that esthetic compromises often are necessary. In this paper, | would like to remark Implant dentistry for geriatric patients with review
of the literature. Especially, focused on proper patient selection and consideration of specific age related factors which can achieve suc-
cessful and esthetically pleasing outcome. (JOURNAL OF DENTAL IMPLANT RESEARCH 2014;33(2):35-41)
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(physiologic), ZiH $1d 22 (potential pathologic change)]l
Ot qdsfor it Al =Ta%(Osteoporosis), E
(Diabetes), @."Eﬂt}ﬂl 2 (Cardiovascular dlsease)‘:°ﬂ e ™
Al dgof tiet 231 It o|RAXNoF 8 e % A=
(Xerostomia), °}2 Z4=(Ridge resorption) 5t 22 %_%‘_75. oA
(local factors)Sol|= 71Ust Bt Wasiet!, 53] ol $ats 7]
1t (dexterity)o] Hoiq AHEst 2% $A¥(adequate oral hy-
giene)& SAISHET ofRigo] 1Y, YERE 24 3 7 - GAxA ¢t
ST 919k 20| YL DI 2 2(HNE, 321)50] Bolo] A

¢ 32 H 9 I Tasolet 8 2 gk

2T

M age-related factorg & $

—_

. ™AIX 2ERFHIHSystemic patient Assessment)

T (Diabetes mellitus) 7} X] 2} Y EZE (Dental implant) X
29 contraindication®|zh= BHlich T BE3ILt o2 97
Me Bt It sitete 2730] & Ele AHi(good metabolic
condition)2f# 7ot #Xt2 (matched health controls)it H]w!
slo] IR o] HBE Aol olThn B s Q0. six|et neg
2JElj(hyperglycemic condition)fAl&= Aoyt
models)?jﬁs)oﬂ)\i K2} YEHE 9] o= (implant integration) 7t
"ojRithe wao} wEED otk 5, KENY nEY A
(hyperglycemic state)e} 22 XHLIX] o=
trolled diabetes)E W& XNsA|Z|7 U (impaired immunity),
DM AMdofAf o] g5
TH2 5 (osteoporosis) 52 .02 715240 QITY), @ OFSIAIA whe
THZE YETE AN HYE 22(Risk factors) 2= dH =71
7t BESIX|T, FeldM A (HbA1C: glycosylated hemoglobin)

7} =& T 195 (postoperative complications) 1} FQITH= &

5= (animal

G (poor con-

(mlcrovascular complications)i} =

(independent correlated factor)Z}'” &% Jelj(hyperglyce-
mic condition) 7} X|Q¢f| FX] oiTH= ESIS IS s X2 (medical
consultation) Tt A2t @ ZH(strict glycemic control)2 &
A ARELR 8 5 g,

UF L oJEZ(Alcoholism)L BT T =20 Wttn & 4 Itk 2
N FYEE animal modeldN ¥ 20| ZYUE(bone density)
o} 38 &l (osseointegration)o]] Y&¥#S Fohe EX7HEL 19 hu-
manoMe G2ES o] 288k ZoM YSHE F¢(peri-im-
plant) $1¢3Z(marginal bone) AM &1 YEHE AHI80| Ele
17 Zapt B sl SRRt Ao 2 A g BEel a4 B
Tlelle 2 27t RESP I G2 E AEF BAFAM SU AR et 7]
EHOE MM g wgons ?:.7711 ale 1 51 TIpsliof ottt F70]

ZtE (dental implant)X|=
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Tt 27Fs SR oFY Rt B gt R of| w2t 148 (high risk
of complications)®| & 4= 1SS {EsloF it
IEEIAH|ZO|E X]Z(Corticosteroid therapy)e ThEeH X
MEH A2 E Aol A El= FETH= TEY, SR EaEd, A
A, HA Gl MRS SO ARSE XS] 2] Af=olE &
A E BAlo] Befj 7]52 odste] 24 A#(Cushing syndrome) 2t
H|Z0t AEIE oP7 57|k ottt &, ZEE|IAH|ZO|E(Corticoste-
SspAFIRRE Bxkg
(adverse effects) 2= F717t EHA] 3UE(bone density) 7t T4
3131, Tt 247] HUX|H e AR (immunosuppression)
AT RIS ] 21IRITHY. o]2IS A37|7he] FAIA] AH|Zo|E o
£ osseointegrationa} peri-implant healing2 ¢EiE# & 5= Q)
TH, H]2 x|} YZHE (dental implant) A1) BN F7|52 of
YX|eE MAMN AHZO|E(systemic corticosteroid)$] 7] £

: [e] [e]
roid)s #5Hse 012 234 552

(long term injection)Ale]| kLJotA] BA =& N|(suppression)
g2 917, U914 FE|DAEROIE 258 ASAZ 3 9 Sl
B =5lo] S 2AME] (adrenal crisis) 7t 2] & 3 T, ]2 b A
| 9 QAL defolo] 22 Rt 9of| RIPNQ 0 g&Fo] FE|FAE
Bo|E BEot dasit
2222 W] gfsle] st Bx 5 58 Ao (bleed-
ing disorder) 7} Sjid=]o] jXl= E oJ=loh= AlRjot Bttt §39] of
N2 (aspirin, astrix) 2t 220= 3 (plavix)& SAIf| A
23] 0|F FP2MA|R (dual-antiplatelet therapy) S ¥1 Q1=
739 2H IR FETH AL S BT EH O] HY Mol ZOI X &
&(delayed bleeding)o] dAlig 2= QITt.
YUZAUE AYA| 8 (hemorrhage)©] LEFH 41 &}
2= QIX|RH), 8 & (bleeding disorder) 7} Y ZTHE

%(Contraindicatlon)olﬂ}% UL T ZAHILHAE
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29 B2 YEATME SX|EH Aol ATt A PRSI
ATH ofusid, ok SXBITRtE U] & BATLE Mzl £
o distE e B2 BEAE|D {11, EEo] YASITRIE 54
Moz 7 st eI YR RS, fEATA ] FHO= ¢t
GNZ 2 P YT = MA|THEASHE 72 ATHAQ] AE W R
O|T}. W2kA X[oF-X]= &(dentoalveolar surgery)Alof ¢t

F&(extensive flaps)°|lt APtE °]A&(autogenous bone
graft)q Zo| A&A¢l(invasive) st 322 SUIst 70Tt opgty,

;

é 107

&1 X|(oral anticoagulation) 2] £ (discontinuation)2
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Table 1. Clinical staging of MRONJ and treatment strategies (AAOMS, 2014°%)

Stages

Treatments Strategies

At risk: No apparent necrotic bone in patients who have been

treated with either oral or IV BPs

Stage O: No clinical evidence of necrotic bone, but non-specific

clinical findings, radiographic changes and symptoms

Stage 1: Exposed and necrotic bone, or fistulae that probes to
bone, in patients who are asymptomatic and have no evidence

of infection

Stage 2: Exposed/necrotic bone associated with infection.
Presence of pain and erythema in the lesional area with or

without purulent drainage

Stage 3: Exposed/necrotic bone in patients with infection and
pain. Presence of one ormore of the following: pathologic
fracture, extraoral fistula, or osteolysis extending to the inferior

border

No treatment indicated

Patients education

Systemic management, including the use of pain medication and
antibiotics

Antibacterial mouth rinse

Clinical follow-up on a quarterly basis

Patient education

Symptomatic treatment with oral antibiotics

Oral antibacterial mouth rinse

Pain control

Debridement to relieve soft tissue irritation and infection control

Antibacterial mouth rinse

Antibiotic therapy and pain control

Surgical debridement/resection for longer term palliation of
infection and pain

AAOMS 2014°% American Association of Oral and Maxillofacial Surgeons position paper: Medication-Related Osteonecrosis of the

Jaw-2014 Update®®.

SJX|22 21T, 81X12F Bornstein 52] B0 SJolH BB 5 US
TE AE 2hof 0|t ¢ikd(weak association) o] EEH BEGLO
09?0, slete] 2 (BMD) 9} TH2 22 H9](other skeletal sites) 2}
o] g ojujst AT SHEE B} TP, uleb 2THE S (osteopo-
rosis)EAtS] UEUE MY ST 5 AdE|(osteoporotic status
assay) T7IRb AT 1 =8 2H(quality)l} =%
(quantity)& x{3] B7Hevaluation)sh= TPgo] Wasicy .

SUE3 BA}(osteoporotic patients) 2] A HHF (poten-
tial complication)2 HA1MSQ](systemic) &2ANES 2fN|(anti-
resorptive medication) E4= ¢18t Z uH|(bone turnover)&9]|
OX|E YFo=2 ES| H]ARARO]E(bisphosphonates: BPs)A|
A= 2 SRt A e QLoD BlATARUO|= of A of2
(&ltH) 2AK(bisphosphonate-related osteonecrosis of the jaws:
BRONJ)Z 2zo] TP'®. 20144 Dj= p7okekislaists)
(AAOMS) position paperof|A= 7]Z£ 2] BRONJOIM 773H term
22, medication-related osteonecrosis of the jaws(MRON])
S SEIGT. 2 AAE YOI oI} bisphosphonates ]|
& denosumabi} TH2 antiangiogenic therapies®t 22 anti-
resorptive agentof| = 2 2= 179 BTHH H2 = I Wt
DEaq

UEAE A =Y AKimplant-related ONJ)&= H|ul™ AJ71o]
At 3O WGt YAFOE W YIS U o 24
(surgical procedure)of H|g} JTid o= 15w e PN I PAE TP
37 B-&(oral BPs)A] S E(prevalence)©] It 1odZ
(high risk group) &2 |02, 22 A $A} HIWA| 2 LA}
(bone necrosis) U YEHE Afj(implant loss) et 22 TH5 2 &
o] drgsliof stH, el e} 1S E2= M|H|(consultation) 7t BH=
Al Slofor ottt MRONJOY| &J¢t YSTE Azt obs WAL YA K=

Fig. 1. Preoperative intraoral clinical photo.

+ 7)o WE(stage-specific) X|= 2k(treatment strategies)d|l
U2t AJ2g810(Table 1), MRONJ 2] H7](stage)d] W2tM BEA &
K](conservative therapy)®& ¢Jo}d X|=(surgical inter-
vention)E 22| B-& J17Hduration)t FoF 7|2H(drug holi-

day) 5& 12{olo] Al%8eitt. (Fig. 1, 2)
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2{Atet(Perioperative Considerations)
& MZ N2jARK(perioperative consideration) 2= HA ¢
ETYUE oMY 2 ARH HHEAH o Xjof A4 e FRA

(emotional), 73418 (psychological) HEtE & = ¢lth. J. Fiske &
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Fig. 2. Intraoperative photos. (A) Preparation of operation site. (B) Removal of sequestrum.

o] A720]] Sfsfei X0k A4 tooth loss) O| BRH= 3 i) 2
$8}E ], 5 2700 © 492 24(denial}S10 BA] St it
‘Jli(anger) 2 A2 rotE0]7| E50] 510, 2-&(depression)sy
ST KA ol S Al (bargaining) EOlS 0] & (acceptance) 2
7] 5l 845 ¥} (emotion and behavior change: five stages of be-
reavement)S LTt $1TFY. &, 2hxte] X|of 241 AfEfo] Al
U=Z2 T2 1228 A=of P2 2T ¢ ZE MR
(management) 7} 7F551] BIFEISH A0S PS5 It} T =4
¥XH(elderly patients)E ATH S = I dexterity)o] @M A
X3t 170 B73(adequate oral hygiene) < SX[5}7]7} of2i$ 0,
20| T Bletst BEZHS AU T Y7 K|=] Tt insighto} Eol
K& 7dao] §loiM ASTE K29 Uist 5 o &(rate of acceptance)
o] Bl Wk, £3] $1K) AL} 9= EU(conventional den-
tures)ol| EtE(dissatisfied) 222 3¢, 559 Tiet & XE(fear) 2t
Afeld 3H(social embarrassment)©] FEEl= AN E U2
Zele X2 Fol2o] Hofx|E ] T, 23] £ BRI
22X 2 A(surgical factors)of| X|Fstal TARS] GAIMQ1 ZHLE A
Z3]317] k. VAT FAK Bote 3 KRS efet Factex
17190 l1e] 2 X] e} AJeh]| thet 2441 T H(psychologic evalua-
tion):= YHEA] Wast @ 42t 3 2 Itk

Q1 gl (geriatric patient)of| A RASIR Y] ASTE AHA| =
Z=(bone resorption)®]] thet TheFet 7271 Qloj ¢ttt Carlsson]
= (pressure)©f| T3t 3¢S (response of jaw bone) 10| 2Jst
WSt (excessive) X&M< (constant) 21 of22] T2
op7|3itta Buskity). £¢] M) 2 &4 (osteoclastic bone
resorption)= ¢2l-FA| ¥ (pressure- regulated phenomen-
on) 2.2 7FEX(intermittent) Y ETH= H|wX 22 1A (lower
threshold)ollA X[ ¢ (continuous) X159 G & vh&-3icta st
AT, 289 91%(disuse atrophy) 3t 2]x] A#H(denture-wear-

i)
‘0,
P
d

rd e o
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>

do

ing)?f| &J2t S(resorption) 2] Blul AN o= E-873
#(disuse atrophy)e]| B 2 HI5-& £31Tk 1960T] o] 2 2
X|E %A%t of=(denture-wearing jaws)ol| M O g2 = &5
oIthe Zapt BRI, ok ojX|(denture)]l oJst ¢
(pressure)®] M3t 7|5 XI5 (functional stimulation)& Nl&
X RoITH= 23 & 2= gloT]™), o}2 0] 2 Z4(bone resorption)
E017] $13t Vg 2 W2 T Het X (total extraction)S
msta, 9 7j2] X|olete B &6} overdentureS F&FstAL, Bx]
oto] ot YEAE X|X] BEE (implant-supported prosthe-

ses)= 2120] B42 0|3 A2E 4] Yo} (I3 02 2 (bone
-
-

o lo

F

o o Of g

growth)2 ZTIA|7|= o] Qe & QIT>),
ShE Aot A e 2 A2 glel K2 AL 2PNl 2HE Y

H(modified surgery)& 124& 3= QIth. 2X|2} A4t (edentulous
o

maxilla)of|A] E3] At &3 4

—

severe atrophy maxilla)t 4
BAIM = 0|2 Gl=(graftless) THA|
o2 #Hs YEZE(zygomatic im-
plant) &= &5 A= & oIy =2 48 2 (ridge crest, sinus
floor, roof of sinus, superior border of zygoma)¢] IZE=
(cortical bone) 2t % (contact)ste] BT 243t S X|2(retention)
S 92 3 qon, AR7Me] B, o|A0] B gl (graftless) &
Ao = QAT 24t 2R A7t R1X] ob= 7Ol ATt SHA|RE
7152 23t $&(technically demanding surgery)2 FHHo
Q3 efRers 2R EXSID YBUE A (ixture) T
7} 2& 4 failure)} 2A) Aol (A2} gl 7Hci2 e T
o] QITH(Table 2). HIZ 2l2fiof| A Aled(outpatient basis)st= &
OFYX|RH Aot= 2] THE SRS MBSt K2 AY MM F2 &
¢Hmodification)o] € £ ¢ltt.

Q1 HXH(geriatric patient)o|M 2-5%H(osseointegration)t
ZEE(BMD)&] e XEAH AT 53] =Y

o+3 Hx|&(maxillectomy

~

H9i(alternative solution

=

ofn of

ro

ox
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Table 2. The advantages and disadvantages of considering the zygoma implant

Advantages

Disadvantages

Donor site morbidity: reduced or eliminated entirely
Treatment time: markedly reduced or eliminated entirely

Bone graft survival and consolidation: not considerations

The total number of implants: reduced to support a prosthesis
The treatment: more affordable and less invasive than alternative

treatments

Technically demanding surgery: performed by well-trained surgeons

Risk of injury to adjacent structures: orbit, orbital contents,
lacrimal apparatus

Risk of postoperative sinusitis

Fixture failure: more difficult to retreat

Surgical access difficult: deep sedation or general anesthetic
required

(elderly people)2 ZUx=(BMD) A A 3THE 5 (osteopo-
alisiole] ol Thst Wbt wiEA] Westt 20134
Beppu 5¢ 2 ¢+ (animal study)oMe =¢d TS5
(senile osteoporosis)®] YEHE A& (implant placement)A] =
S 2} (osseointegration)f| O] F8ko]| 5t ZARSEIAI39), O

222 YrZ(= 3222 NH Sl U AR (ste 22 A}
=K E4)9lM micro-quantitative computed tomography
(QCT)’%d = %/d(bone formation)©] /G| LI ZH o= Lgto T,
light microscopy HMIME HEZOM H B2 2-JETVEHE
(bone-implant contact:BIC) ratio?} ZHE|$ITT. F, H]
AN =& U= (BMD) 2 e S-USUE HEE(B
< ot 2 Yo, kx| Loz e }')é]% kS
bone region)ojA Az x| 22 =(BMD)S] Aol= ¢l
AXP =5 B2 (bone marrow region)oﬂ)\ = AEAA 30~

40% ¥= 2H SYE(BMD)S #EE Q50 2, ole 2

=22 T MM \_

rosis)©] ¥

S xH(osseointegration)?] Yg 22 (risk factor)?! TS
(osteoporosis)U Z222F(osteopenia) A YZEHE A=A I
A Z(cortical bone)d]] £H¥& F(focused) =¥ (careful im-
plant placement)®} BTt JJME UEHE HEWA](improved
surface preparation) 52 S3IH, 2Tha 5 (osteoporosis) T
KM= =72 osseointegration) 2 F29] =Y 5= J2S AARE

TF ¢ 4 QIT.

_C'>_
SRS 12494 Fo4e of2a] ZESE KUK gt 4=

= J5 (postoperative complications)2 £]a}H
(surgical), 7]71]75|(mechan1cal) A2t (biologic), 0]X(es-
thetic) 02 128 4= ¢l 01 A]7]of| W2bM 2% F(intraoperative),
&% A (early postoperative), X1/ &5 (delayed compli-
cation) 0 2 UF7|= 3ttt §3] ¢l(elderly people)oMe Z%
Big}(organizational changes) 2} X]8 2}d(healing process), ¥
42} immunity) 50| #1812 @7 2, BeIers, A0 20N g
52 7H5/40]1 =0t YSHE FHY(peri-implantitis) WA TS
O Fol2 a3ttt QZE 7909 (peri-implantitis)©] 21T} A]

= 1Pg(surgical treatment procedures)2 O|HEH Trs (177t

IS, air-powder abrasives™ citric acid® 22]1 gAI2%
(antimicrobial agents)*”¢] £4& glofl= X]2%(detoxification
procedures)= H|2HE]o] Tt HEeo]| S (tetracyclines)2 Y
AP S = (primarily) 78w/ @A (bacteriostatic antimicro-
bials)Z T]AE T4l ggd(microbial protein synthesis)S &5t
o] g Zk& (antibacterial activity)2 $ICH), ol2ist HlE=iHo]2
A(tetracyclines)2 £t FO|AlRf(bone graft material)= F2
A l(positive effect)?} 1719 XjA &Al(regeneration proce-
dure)dl|= ZLH ARREID YTHY. SR YSSE 2% (peri-
implantitis)°f|A] Z ©]AZ&(bone graft procedures) 1t & HE=}
Wo| 22 (tetracyclines) A& 6H= Wl e 1 A1 A7} B 7oz
SIX]= SFolA(limited reports) BTHE ot ™a st umo oy,
oHH AEHE T2 (peri-implantitis)©] ¢l ¢ EA}(geria-
tric patient)% 8t HE0] = 74200l Q1o ot Az E Bor|&e
ot YESE & (implant survival rate)t YETHE T A
Efi(peri-implant condition)S F¥IAE R uwel v|wst
Krennmair 5¢] ¢3¢ ¢J8}0i*) 20jg]A b (theumatic ar-
thritis) H522 e 284 vl 23H T2 (Sjogren’s syn-
drome) 2} 22 APIAEHE Fut 1B SO Uk WS
AM(marginal bone loss)& BT &, YETE FHH
(peri-implantitis) 2] §%1(etiology) = Tt @ X (factor) 7t $1X]
ot 71X Eets Syt PR (medically compromised patients)2]
A Agk(systemic disease)2 M G7Hre-screening)To=) 1
P TS THs Y 2 9l Ao Bel
Atal(barrier membrane) 2] A& YOAE Fo| 3 ZAH|
M AU Atz R e] A2 utkn @9 (blood clot)2 $PYA17]7] ¢
8 AF2ETFY. Grunder S59] $A7of oJstet® xp I3}‘3}(barrler
membrane) & &3t €X15 Bt okl 22 § 2~358 ol 1
& (premature membrane exposure)S B33 YEHE FH =
X|(peri-implant tissue) 1t Fest] 2ol SAFS B M| A2
£ BT &5 XHEke 85 vhE (inflammator response)
S 2 o]9X|1 o= =Xj*(bone regeneration)} YEHE A
(implant failure)2 T5E 5= Q17]0f] FA| H75= "‘01 =,
Tol(barrier membrane) ] AlE-2 o225 N2fsl MFs] Mg

sfop gt
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A} GoY(patients assessment)A|o]] UEHE AlE(implant
placement)2] 27 §l=(reliable) B]&-2%(contraindications)
2 712 gl71of |Ate] 71K B AARHE B 1 K= HEE BT S}A]
L3, A O HE = AR Y 2 T H8(risk) B=E H 24
sfe] meisfok Bhct. TRfe] RAIAFEE (psychosocial) 2R Ths
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