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INTRODUCTION 
 
The need for stronger material for metal-free
made zirconia ceramics a promising material
posterior restoration. Zirconia ceramics 
favorable properties such as low thermal conductivity,
chemical and thermal stability and high refractive
et al., 2015). Zirconia is provided to dental
various sized blocks and can be milled into 
or multiple-unit fixed bridge frameworks (Helvey,
widely used as a biomaterial by CAD/CAM
Alongside the automated industrial fabrication
elements, a ‘manual’ method has appeared
Zirkonzahn procedure by the Italian ceramicist
(Fouquier, 2010).  
 
Principle: Manual copy milling is based
principle that is used to duplicate keys, to
paintings and for engraving.  
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ABSTRACT 

Zirconia ceramic is used as a metal substitute and is behind development
on computer-aided design and computer-aided manufacturing

 reducing time and chance of error but it is a sensitive technique
  On the other hand, copy milling technique is based on

frameworks with wax or composite that will be duplicate based 
and economical method to produce zirconia frameworks for 
article is to present the principle, the advantages and the 

through a clinical case. 

access article distributed under the Creative Commons Attribution 
 the original work is properly cited. 

free restoration has 
material for anterior and 

 combine many 
conductivity, high 

refractive index (Leib 
dental laboratories in 

 single unit coping 
Helvey, 2008). It is 

CAD/CAM technology. 
fabrication of zircon 

appeared in 2003, the 
ceramicist Enrico Steger 

 on pantographic 
to copy or enlarge 

 dentistry, Hassan II 

.08.2018 

 
 
 
 

It is a precise technique with 
after making a model which is 
duplicate is made in a block 
sculpturing technique with a 
(Fig.1), then it undergoes an
sintering returning it to the exact
while endowing it with exceptional
(Fouquier, 2010; Reichert, 2007

 
Advantages 
 
The manual copy-milling method
mastery over all phases of the fabrication
(Fouquier, 2010).The user of this
a similar flexibility than in
expansion controls as well as delicate
fully anatomical crowns. He also
found in the tooth preparation by
of the pattern (Reichert et al., 
the milling machines, the results
standard industrial fabrication,
unavoidable and expensive (Fouquier
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development of digital dentistry, which is 
manufacturing and helps decreasing laboratory 

technique which also needs expensive 
on a manually designed copings or 

 on pantographic principle. It is an 
 dental restorations. The purpose of 
 implementation of this technique, 

 License, which permits unrestricted use, 

 

 a well-known working process: 
 tried in the mouth, an oversized 
 of raw zircon, using burs and 
 pantograph named Zirkograph 
an adapted heat treatment or 
exact dimension (Fig.2), all the 

exceptional physicochemical properties 
2007). 

method offers dental technician the 
fabrication of zirconia prosthesis 
this technique also benefits from 
in the casting technique, e.g. 
delicate framework design up to 

also can correct any discrepancies 
by compensating during the wax 
 2007). Despite the low cost of 

results are comparable to those of 
fabrication, which has been, until now, 

Fouquier, 2010). 
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Zirconia blocks: The zirconia block has a
label, so the copy milling machine can be adjusted
allow for shrinkage during the sintering phase
 
The simplicity of use of copy milling system
common system for laboratory applications (
When using a manual-aided design/manual
manufacturing method, a pre-sintered block
milled at a larger dimension to compensate
shrinkage during the sintering stage. The
achieving maximum strength (Kohorst et 
blocks are easier and faster to mill and produce
wear on the milling machine (Raidgrodski, 2004
 
Case report: A 35-year-old female patient
department in order to restore his first right
which presented abnormal dental structure and
The patient presented a good general condition
motivated. After consent from the patient, rehabilitation
molar was planned using manual copy-milled
crown, manufactured with Zirkonzahn® 
machine, following manufacturer's instructions.
endodontic treatment of the tooth, a prefabricated
post was directly bonded in the palatal canal
core build-up was performed as a foundation
restoration (Fig. 5 and 6). A two step
polyvinylsiloxane impression of the prepared
and poured in type IV gypsum. A coping
fabricated in light cured composite. The composite
by successive additions, fixed by repeated curing
curing mode (5 secondes) of LED curing light
 
A polishing was carried out because the
material causes roughness of palpation and 
of milling. Fit of marginal adaptation of
checked on the die and on the tooth (Fig. 10,11
the clinical trial, the pattern was placed into
machine (of the firm Zirkonzahn®), to reproduce
zirconia block. The copying arm of the machine
composite pattern while the cutting arm, which
cutter, milled a selected pre-sintered block
final shape is 1,24 times oversized. It 
adjustment to compensate the shrinkage that
post-machining heat treatment. The zirconia
was dissociated from the blank with a straight
placed in an oven for a cycle of 15h or more
the sintering phase. A clinical fitting was conducted
the final coping (Fig. 13) which was veneered
to recreate the natural appearance of the tooth

 
DISCUSSION 
 
Patient requests for more aesthetic and biologically
materials have led to an increased demand
restorations. Industrial dense polycrystalline
alumina, zirconia and alumina-zirconia 
currently available with the application 
technology using a networked machining center.
yttrium partially stabilized tetragonal zirconia
(YTZP) has a very high fracture toughness from
m1⁄2. Zirconia-based fixed dental prostheses
reasonably well and can serve as an alternative
ceramic dental. 
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a density barcode 
adjusted properly to 

phase (Fig. 3).  

system makes it a 
(Karl et al., 2012). 

design/manual-aided 
block of zirconiais 

compensate for 20% to 25% 
The sintering allows 

 al., 2007).Those 
produce less amount of 

2004). 

patient came to our 
right maxillary molar 

and pulpitis (Fig.4). 
condition and was highly 

rehabilitation of the 
milled zirconia single 

 manual milling-
instructions. After the 

prefabricated quartz fiber 
canal and a composite 

foundation for the final 
step putty wash 

prepared teeth was made 
coping was manually 
composite was applied 

curing with the fast 
light (Fig. 7, 8, 9).  

the irregularities of 
 thus irregularities 

of the coping was 
10,11 and 12). After 

into the pantographic 
reproduce it in a TZP 

machine traced the 
which has a carbide 

block of zirconia. The 
 is a dimensional 
that occurs during 

zirconia coping obtained 
straight fissure bur and 
more at 1500°C during 

conducted again with 
veneered with porcelain 

tooth (Fig. 14 and 15). 

biologically ‘safe’ 
demand for metal-free 

polycrystalline ceramics such as 
 composites are 
 of CAD⁄ CAM 

center. In particular, 
zirconia polycrystalline 

from 5 to 10 MPa 
prostheses perform 
alternative to metal-

 
Fig.1. The Zirkograph

Fig. 2. Coping before

Fig. 3. Presintered

Fig. 4. A Preoperative occlusal
maxillary
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Zirkograph of Enrico Steger [3] 
 

 
 

before and after sintering 
 

 
 

Presintered block of zirconia 
 

 
 

occlusal view of the damaged first right 
maxillary molar 

milling, an alternative to cad/cam method for zirconia restorations 



 
Fig. 5: Post space was prepared in the conventionalmanner

after endodontic treatment 
 

 
Fig. 6. Control of the prosthetic space created by the

 

 
Fig.7. Modelling of the coping with a lightcured

 

 
Fig. 8. Composite coping on the
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conventionalmanner 

 

the wax up silicone key 

 

lightcured composite 

 

the die 

Fig.9. Light curing of

 

Fig. 10 and 11. Composite coping

Fig. 12: The check of marginal
necessary addition
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of the composite coping. 
 

 
coping delivered on the cast. 
 

 
 

marginal adaptation on the tooth and if 
addition of resin. 

, 2018 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 13.  The adaptation and fit

Fig. 14. Ceramic crown

Fig. 15
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fit of the zirconia coping were verified on the master cast and

 

 
crown made with zirconia coping andlayered with porcelain.

 

 

 
 

15. Clinical view of the crown after cementation 
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and on the tooth 

 

porcelain. 

 

milling, an alternative to cad/cam method for zirconia restorations 



High-strength zirconia frameworks can be viable for the 
fabrication of full and partial coverage crowns, fixed partial 
dentures, veneers, posts and/or cores, implant abutments, using 
computer-aided design/computer-aided manufacturing 
(CAD/CAM) technology. The advantages of this technology 
are decreasing laboratory work, automation by machine, and 
production of similar multiple restorations while the 
disadvantages include technique sensitivity and expensive unit. 
To overcome disadvantages, copy milling was introduced due 
to its economic set-up (Karl et al., 2012; Davidowitz, 2011). 
Indeed, for patients with limited financial means who want 
metal-free restorations, laboratory costs will be less as 
compared with the cost of using a CAD/CAM system. 
Partiyan et al. compared the fracture resistance of three-unit 
zirconia fixed partial denture with modified framework 
fabricated using the two techniques: CAD/CAM technology 
and manual copy milling. The result of the study indicated that 
the type of milling technique has no additional impact on the 
fracture resistance of the restorations (Partiyan et al., 2017). 
Suarez et al. in 2015 compared marginal fit of zirconia copings 
following two different systems: CAD/CAM Cerec In Lab 
(Sirona®) and CAD/CAM Zirkonzahn system (Zirkonzahn®) as 
well as a Zirkograph 025 ECO (Zirkonzahn®) pantograph 
system. Marginal discrepancy values of the Zirkograph 025 
ECO system (Zirkonzahn®) were above those obtained with 
the CAD/CAM Zirkonzahn system, but below to those 
achieved with the CAD/CAM CerecInLab (Sirona®) system. 
Statistically significant differences between both assessed 
CAD/CAM groups could be due to factors related to the 
digitization of each system. Both systems are subject to 
limitations related to the scanning finite resolution. Statistically 
significant differences were established between Zirkograph 
025 ECO (Zirkonzahn®) pantographic system and the metallic 
copings control group. Mean marginal discrepancy was found 
to be below 120 µm, and therefore, was clinically accepted. 
The greater marginal discrepancy of pantographic systems is 
due to the greater influence exerted by applied manual 
procedures (Suárez et al., 2015). Park et al established 
statistically significant differences between CAD/CAM and 
pantographic systems, and determined that the pantographic 
system exhibited better coping marginal precision. The 
conclusion of his study was that the copy milling system may 
produce more accurate zirconia restorations than the 
CAD/CAM system. So, the technician’s skill of a copy milling 
system may not be a determining factor influencing the 
accuracy of a single zirconia core (Park et al., 2012). 
 
Conclusion 
 
Although computer aided manufacturing techniques promises 
excellent results, copy-milling of zirconia ceramic and 
especially manual copy-milling is a low cost alternative to 
CAD/CAM fabrication methods. One of the advantages of the 
manual copy-milling systems is that individualized 
components and restorations, such as endodontic posts and 
cores, can be fabricated. In the other hand, copy-milled 
zirconia copings proved to be as successful as CAD milled 
zirconia copings in several in vitro studies. Thus, the clinician 
should be aware and can make the choice of the restoration 
fabrication technique based on available materials and 
patient’s demands. 
 
 

 

Conflicts of Interest: The authors declare that there are no 
conflicts of interest regarding the publication of this paper. 

 

REFERENCES 
 
Davidowitz, G., Kotick, P.G. 2011. The use of CAD/CAM in 

dentistry. Dental Clinics of North America, vol 55, no 3: 
559-570. 

Fouquier, R. 2010. Le procédé Zirkonzahn de Enrico Steger. 
Réalités Cliniques, vol 21, n°3: 227-233. 

Helvey, G A.2008. Zirconia and computer-aided design/ 
Computer aided manufacturing (CAD/CAM) Dentistry. 
Inside Dentistry April, Vol 4 Issue 4. 

Karl, M., Graef, F., Wichmann, M., Krafft, T. 2012. Passivity 
of fit of CAD.CAM and copy-milled frameworks, veneered 
frameworks and anatomically contoured zirconia ceramics, 
implant-supported fixed prostheses. Journal of prosthetic 
Dentistry,107, n°4: 232-238.  

Kohorst, P., Herzog, TJ., Borchers, L., Stiesch-Scholz, M. 
2007. Load-bearing capacity of all-ceramic posterior four-
unit fixed partial dentures with different zirconia 
frameworks. European Journal of Oral Sciences, 
115(2):161-166. 

Leib, E.W., Vainio, U., Pasquarelli, R M., Kus, J., Czaschke, 
C. et al., 2015. Synthesis and thermal stability of zirconia 
and yttria-stabilized zirconia microspheres. Journal of 
Colloid and Interface Science, 448: 582-592 

Park, JH., Kwon, TK., Yang, JH., Han, JS., Lee, JB. et 
al.2012. A Comparative Study on the Marginal Fit of 
Zirconia Cores Manufactured by CAD/CAM and Copy 
Milling Methods. Dentistry, vol 3: issue 2. 

Partiyan, A., Osman, E., Rayyan, M M., Aboushelib, M., 
Ibrahim, A. et al. 2017 Odontology. Fracture resistance of 
three-unit zirconia fixed partial denture with modified 
framework. Jan, 105(1):62-67. 

Raidgrodski, A.J. Contemporary all-ceramic fixed partial 
denture: a review. 2004. Dent Clin North Am., 48; viii: 
531-544. 

Reichert, A., Herkommer, D., Muller, W. 2007. Copy milling 
of zirconia. Spectrum dialogue, 60: 40-56. 

Stefanescu, C., Ionita, C., Nechita, V., Drafta, S., Oancea, L. et 
al.2018. Survival rates and complications for zirconia 
based fixed dental prostheses in a period up to 10 years: a 
systematic review. Eur J Prosthodont Restor Dent., May 
30, 26 (2):54-61. 

Suárez, M., Vernimmen, F., Rodríguez Merchán, E. 2015. 
Comparison of marginal fit of zirconia copings 
manufactured with the use of two CAD/CAM systems 
CerecInLab (Sirona®) CAD/CAM Zirkonzahn 
(Zirkonzahn®) and Zirkograph 025 ECO pantographic 
system (manual milling system) (Zirkonzahn®). Revista 
Odontológica Mexicana, vol 9, no 4 octobre/decembre: 
236-241. 

 

72941                                              International Journal of Current Research, Vol. 10, Issue, 08, pp.72937-72941, August, 2018 
 

******* 


