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Removable Partial Denture Polyetheretherketone
Framework: A Case Report
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Abstract

Replacing natural teeth with removable partial
denture for a partially edentulous patient is an
alternative treatment. Metal alloy and polymer are
materials used for fabricating removable partial
denture framework. Nowadays, new dental
materials are developed, including computer-aided
design and computer-aided manufacturing (CAD-
CAM) are used for improving the fit and accuracy
of the denture. Polyetheretherketone is introduced
to fabricate a removable partial denture frame-
work. This material can be used as an alternative

material for patients who are allergic to metal,
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don’t like metal taste and metal display, need a
lightweight denture and easily to mill. In addition,
polyetheretherketone is a biocompatible, high
polishability resulting in low plaque accumulation.
This case report presents a polyetheretherketone
used as removable partial denture frameworks

using computer-aided design and milling.

Keywords: polyetheretherketone, removable

partial denture
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Figure 1  Structure of Polyetheretherketone
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2(2,3,9,11-13)

Table 1 Comparison of property of material used for removable partial denture framework>3%1-13)
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Figure 2 Intraoral frontal view
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(2,3,8-13)

Comparison of advantage and disadvantage for metal alloy, polymethymethacrylate and PEEK?3513
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Figure 3 Occlusal view of maxillary arch (left side) and mandibular arch (right side)
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Figure 4  Panoramic radiograph before treatment
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Figure 5 Upper and lower master cast
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Figure 6  Upper and lower 3D model
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Figure 7 Design of upper removable partial denture framework

U8 maseauvuduoulasoiuiieuluningslaas

Figure 8 Design of lower removable partial denture framework
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Figure 9 Design upper and lower removable partial denture framework left side, frontal view and right side
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Figure 10 Upper and lower removable partial denture with PEEK framework

i 11 gUludesthadudie ammin unzauna vazaaslpssiuiisuuwauaenlagisgibsm

Figure 11 Try-in PEEK framework in left side, frontal view and right side
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Figure 12 Try-in upper and lower removable partial denture with PEEK framework
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Figure 13 Try-in artificial teeth of removable partial denture with PEEK framework in left side, frontal view and right side
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Figure 14 Try-in artificial teeth of removable partial denture with PEEK framework in occlusal view of upper and lower arch
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Figure 15 Upper and lower removable partial denture with PEEK framework
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Figure 16 Insertion of removable partial denture with PEEK framework in left side, frontal view and right side
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Figure 17 Insertion of upper and lower removable partial denture with PEEK framework in occlusal view of upper and

lower arch
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Figure 18 Extraoral photographs before and afier treatment with removable partial denture with PEEK framework

drsusnfithedianudnaludunzuofideudionn e
fhaeldoululuszezvilsfiemansausudiumsld
muRufisuld vimadadUisnduuinsiauacyszdiv
nsldoundsldtudisnlaglunonuitheildian
HaN133 AW luIzezIN 1 §UAY uaz 1 tAsuvaslddy
dienlsiuAdiae volmsinduaendumasadusze:

INORAAMUNANITSAY lUTzBz85D b

=~ d

NI
madanldianlunssodunuiuiienuisdu
aoala AsRATaNmuANUmIzaEN Tuilsurazae
Inelddayaarnmsnsialudestindiae saufonnu
faomsuaeithe uinhieyanldnfinsanlsznoudu
pufANNSNTinAnvImMeinemansifefunuaTa

109IEAM10 9 ToALRzToIRuvRTRAuARzYHA uaITg



. iunas 7 42 avuil 1 u.A.-13.8. 2564

RsunaentlinvesignndanumuzauiugUie e
uu q Toinpiooinil ddedlumuanusisnuidecisn
fifv1 uazsnsndonfiiuAnliladiAeodiussanea

89 - . 14
B9 nmsfinwwes Zoidis uazpas

1§ fihwindiun
wuhguiuifisnisafisse diminuindeingiu
Tanzwsulavoad-landensosa: 27.5 wananilian
fisdindomunsainuldfduiode deanmsfnwm

15) = > a oa
1) Gnwluiesufuinislaenis

289 Wenz WA
wziReoiodaudalifinsfudalaenseiuiaandy
#voLa nuIinanguiean lliduiwAoas wasdinnu
ihdulddduiiede daunahluldlumesdtin doldwy
Meeunsuisariailumeiunnsay uinumsAnm
(1

. 6) < v = P
289 Maldonado-Naranjo URzAUT ) NI TUn

saanasnfidudiulszneuresnszgndundafiauii
MIUgnaeuazINanBURUBIADAITNATDUNIININIY
i dodunenumsuidaaisdialugihedune
win uazedmudsluilogiy deRsnuszmavioves

e 2

IaAWadA A INIETENYBIATIUIRUNIHUNRITNG

fifae iflosnnAnuiunvesian Jedonafidonden:
USrudeoitussaumafivieetludesthnuoeiilae®'?
uananiimIsenuuuufisuusduaonlifianng
Unaquiiiaiounzusssunnd Belvdiaedmeviany
§:01AIAATIUIAUNIE AR Avzdisann1IEzNLTDY
ATURRUN3E fowalianlomaiinANuRLImRIAED IS
USiuduaeiusssunanmieetludesthndiae!” G
Janfesiadmunanosnuuulifimsunaguileaidelfios
anguwedweirianefimiiaumlasian FennANy

4
JUAIANU

wiousovasinnfmusonsuaninldini’
LLuUaﬁmadnguLﬁﬂuﬁ’mﬂm?ja NfiANLUUUSTIN
Afazthslumansneusounife) anusfiaznazhsoiy
nan'® domssuiufiendeianfasiai wWeldsmdu
waluladfimrenfanesnlilunseonuuuuasaiotu
SUHIUNTEUINNINES A9:d8UsuUgenNuutueua:
ANuWeAToetuny MlMARATLLLUETINT s T

~ & A das (19
LV]EJJLLNZLU@L&I@WWUN( )

widiRnnRuilddedeUIuuian
ngulanznanlaveas-lasdon Tusupnumnvesisn
I inniddiniduiggidosmanununiun 0199119

Atheinanusimgld Mudssesldnunlunsegiu

196

CM Dent J Vol. 42 No. 1 January-April 2021

udsununaiviagiulansnsulaveas-lasdiou Tu
fuvesnzveianiidoinazlinmibain uazusenssiise
Aunanitesnirisglungulanznaulaveas-lasiiou

Al

wAnsiRsugUaInAnuEnesnzvetaniadinliunan

(20)

Auanazveianlansuaulavend-lasdon'™ anms

@) & = = - -
MUssunsunsEnfn

Anw1vog Tannous UAALLY
10INVOUNAMIY | WUINVRIRAYIANDDIAADINTT
ANUNIYDIITADEINRY 1.5 UARIUAT WAADINTT
Usinmwessiunenuuiundnegiotion 0.02 i3 3oa:
snsnlimsfafinuesnzuefia Weiisuiuianlungy
Tanzidelavend-landen Adesmaanumnisgetig
Uosiiey 1.0 TaRIUAT ULazABINIUTIIUNTRIRIUADA
uuundnedodesifios 0.01 41 uenaniisguiail
fodmmirouinoge enaldldianmadonludiaend
FodrAnmasualdae Senudieneiinagi
Funuiwiisuriiavisdiunenldlasoneddinesdmes
Aoy WumsesnuuuLasaS TR IBAeURIADS
HIUNIzUINAIIATY nud1 Auifsudanusuusing
Aduiiloiio TnensiamoudieiagnmagouANLuLL
(fit checker) ‘?im,fluj"ﬁimlﬁm‘?lﬁ‘[ﬂu (silicone)(22) Fogzes
anusnusinvessnlaseiufisuiuiledofivensuls

(23) F o oo
UONAHULIL

lumomdiln Av 0.05-0.31 findlung
anuudonsouazlimsfinfiafeglusduia feinana
i dudanndmaaunmUszgnd i lumssiegiuiy
Wisnueduneald lutsszoznaldftiisuan vl
lutlgtudslinumesumsfnensinmunamasneg
Tuszezen siodidsmsimaAnmaamunamsinwly

32828160 b

GhL
Faaweasmaidmeialaudunisluiagmaviun-
nssn Mhanuszgndliilaseduifionuodunenld
Tneldmovfinnaslumssonuuuuazaiioiunu 4ie
Usuuganavhauiedsmasodnlviianuuduguiy
i lumsomdtheneiilildiuienidamuu
afinAuilaide dihefinnufowelafuitufienfidimin
w1 vinanzveldiiudveslan: uazainmsfnmune

mssnwluszeznmnioireudiesunsalioulsuni



Uy, AT U7 42 aufi 1 w.A.-1.0. 2564 197
19NA1591994 1.
1. Bohnenkamp DM. Removable partial dentures:

10.

clinical concepts. Dent Clin North Am 2014;
58(1): 69-89.

Campbell SD, Cooper L, Craddock H, et al.
Removable partial dentures: The clinical need
for innovation. J Prosthet Dent 2017; 118(3):
273-280.

Dhuru VB. Contemporary dental materials. New
Delhi: De-Unique; 2004: 124

Ferracane JL. Materials in dentistry: principles
and applications. Philadelphia: J.B.Lippincott
company; 1995: 14-259.

Goodacre BJ, Goodacre CJ, Baba NZ, Kattadi-
yil MT. Comparison of denture base adaptation
between CAD-CAM and conventional fabrica-
tion techniques. J Prosthet Dent 2016; 116(2):
249-256.

Arnold C, Hey J, Schweyen R, Setz JM. Accu-
racy of CAD-CAM-fabricated removable partial
dentures. J Prosthet Dent 2018; 119(4): 586-592.
Kalberer N, Mehl A, Schimmel M, Muller F,
Srinivasan M. CAD-CAM milled versus rapidly
prototyped (3D-printed) complete dentures: An
in vitro evaluation of trueness. J Prosthet Dent
2019; 121(4): 637-643.

Ortega-Martinez J, Farré-Llados M, Cano-Batalla
J, Cabratosa-Termes J. Polyetheretherketone
(PEEK) as a medical and dental material. A
literature review. MRA 2017; 5(4): 1-16.
Skirbutis G, Dzingute A, Masiliunaite V, Sulcaite
G, Zilinskas J. A review of PEEK polymer's
properties and its use in prosthodontics. Stoma-
tologija 2017; 19(1): 19-23.

Kurtz SM. An overview of PEEK Biomaterials.
PEEK Biomaterials Handbook. Oxford: William
Andrew Publishing; 2012: 1-7.

12.

13.

14.

15.

16.

18.

19.

CM Dent J Vol. 42 No. 1 January-April 2021

Carr AB, Brown DT. Denture base considerations.
McCracken's Removable partial prosthodontics.
12 ed. St. Louis: Mosby; 2011: 103-114.
O’Brien WJ. A comparison of metals, ceramics
and polymers. Dental materials and their selec-
tion. 4" ed. Canada: Quintessence publishing;
2008: 1-10.

Ali U, Karim KJBA, Buang NA. A review of
the properties and applications of poly (methyl
methacrylate) (PMMA). Polymer Reviews 2015;
55(4): 678-705.

Zoidis P, Papathanasiou I, Polyzois G. The use
of amodified poly-ether-ether-ketone (PEEK) as
an alternative framework material for removable
dental prostheses. A clinical report. J Prosthodont
2016; 25(7): 580-584.

Wenz LM, Merritt K, Brown SA, Moet A, Steffee
AD. In vitro biocompatibility of polyetherether-
ketone and polysulfone composites. J Biomed
Mater Res 1990; 24(2): 207-215.
Maldonado-Naranjo AL, Healy AT, Kalfas [H.
Polyetheretherketone (PEEK) intervertebral cage
as a cause of chronic systemic allergy: a case

report. Spine J 2015; 15(7): el-3.

. Addy M, Bates JF. Plaque accumulation follow-

ing the wearing of different types of removable
partial dentures. J Oral Rehabil 1979; 6(2):
111-117.

Dhingra K.Oral rehabilitation considerations
for partially edentulous periodontal patients.
J Prosthodont 2012; 21(6): 494-513.

Negm EE, Aboutaleb FA, Alam-Eldein AM.
Virtual evaluation of the accuracy of fit and
trueness in maxillary poly(etheretherketone)
removable partial denture frameworks fabricated
by direct and indirect CAD/CAM techniques.
J Prosthodont 2019; 28(7): 804-810.



P, AT U7 42 aufi 1 0.A.-1.0. 2564

20. Peng TY, Ogawa Y, Akebono H, Iwaguro S,

21.

Sugeta A, Shimoe S. Finite-element analysis
and optimization of the mechanical properties of
polyetheretherketone (PEEK) clasps for remov-
able partial dentures. J Prosthodont Res 2020;
64(3): 250-256.

Tannous F, Steiner M, Shahin R, Kern M. Reten-
tive forces and fatigue resistance of thermoplastic
resin clasps. Dent Mater 2012; 28(3): 273-278.

198

CM Dent J Vol. 42 No. 1 January-April 2021

22. Hsu YT. A technique for assessing the fit of a

23.

removable partial denture framework on the pa-
tient and on the definitive cast. J Prosthet Dent
2016; 116(4): 630-631.

Stern MA, Brudvik JS, Frank RP. Clinical
evaluation of removable partial denture rest seat

adaptation. J Prosthet Dent 1985; 53(5): 658-662.



