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Prosthodontic rehabilitation of a case of partial

anodontia - A case report
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ABSTRACT

Partial Anodontia, a congenital disorder characterised by par-
aal absence of teeth, indeed poses as a troubleshooting con-
dirion for the prosthodontists. Rehabilitation at an early age
of these voung afflicted individuals is mandatory for
pinvsiologic & psychosocial reasons. Treatment approach of
sach cases can include fixed, removable or implant supported
grostheses used individually or in combination to provide an
speomal result. This article discusses a case report that per-
samms o the prosthodontic rehabilitation of a unique case of
partial anodontia with overdentures as a preferred treatment
wodaliny,

BMTRODUCTION

H uman being has long sought to create his own sense
of identity. Beauty may be skin deep yet we cannot
demrs the fact that today esthetics plays a key role in every
soraea of life and is a major contributor towards the suc-
cess of an individual.

This case report is about a unique case of partial
amodonua in a young female. The uniqueness lies in the
fact that though there was congenital absence of teeth,
@he case did not depict any pathognomonic features of a
parowcular disorder or syndrome.

CASE REPORT

& 24 vear old female Ms. Suchitra Surve reported to the
Department of Prosthodontics, Nair Hospital Dental Col-
lege. Mumbai with the chief complaint of severe functional
disabulery & compromised esthetics.

PAST HISTORY

The panent was normal at birth and as per her parents
wersacn_ there was no family history of any similiar defect
/ dsowder. Her siblings were normal. At the age of 3 years,
shne Bad undergone surgery for removal of a maxillary
gowth. however the details of the record could not be
gmaced The trauma or surgical brunt to the developing
spenh buds could be attributed as the probable cause of
eer sbmormality. The maxillary growth was stunted & very
firs permanent teeth had erupted. The patient had a old
sex of parual dentures which she did not wear due to poor
fix For a very long period of time, Suchitra & her parents
Bad moe sought for any Medical / Dental advice due to

diespaar & loss of hope.

Lereurer * Professor and Head,** Department of Prosthetic
Demeicers. Nair Hospital Dental College, Mumbai.

EXAMINATION

EXTRA ORAL :- Extra oral examination revealed facial
asymmetry. The midfacial region was depressed resulting
in a concave profile.

Though no TM]J or masticatory muscle pain was
noted, her oral range of motion was deviated.

INTRA ORAL - Intra oral examination revealed absence
of 17 permanent teeth. The maxilla was rudimentary with
a flat palatal vault and a post surgical fistula. The man-
dibular ridge was atrophied. Teeth present : 61 | 67
876321 | 8
Due to the peculiar eruption of the teeth, the man-
dibular arch seemed collapsing resulting in a completely
deranged occlusion.

RADIOGRAPHIC EXAMINATION

Orthopantomogram revealed congenital absence of miss-
ing teeth & poor bone foundation. Lateral cephalogram
was taken at physiologic rest position of mandible to evalu-
ate the interarch space.

SPEECH EVALUATION

Although her speech was intelligible, on patient hearing,
she had developed wrong articulation patterns which
needed corrective therapy after rehabilitation.

TREATMENT PLAN

The management of the case demanded a multi-discipli-
nary approach which involved active interplay between a
prosthodontist & other health professionals. As in most
complex cases, the patient could have been treated in sev-
eral ways. However due to constraints of feasibility, avail-
ability & economy, a need based treatment of overlay den-
tures was executed.

The rationale behind selection of Overlay Dentures
was :-
Preservation of existing teeth.
Sufficient interocclusal space available.
Restoration of lost vertical dimension.
A cost effective & easy to maintain design.
Easy patient acceptance towards the prosthesis
before execution of extensive treatment proce-
dures.

S B

STEPS IN REHABILITATION

Diagnostic casts were made, over which temporary record
bases were made. A facebow record was taken and wax
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Fig. 6 : Overlay dentures

24
Fig. 3 : Electromyographic evaluation 1 1e vertical di-

mension of rest

Fig. 8 : Patient before rehabilitation

s s

Fig. 5 : Cas! partial framework tried on mandibular arch Fig. 9 : Rehabilitated smile
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| runs contoured as per esthetic demands. Obtaining an vided an excellent overview of the advantages of conven-
| accurate jaw relation was indeed a trouble shooting step tional overdentures. The rationale behind selection of
| dne 1o poor retention & stability of record bases. Besides overlay dentures in treating the case discussed here, was
. comventional methods, an electromyographic evaluation preservation of existing teeth & easy patient adaptation
of masseter & temporalis muscle was carried out to ob- to the prosthesis. The non-conventional indigenous cast
| zam the correct vertical dimension of rest. metallic framework design of the denture base provided
| An overlay denture with metallic denture base was good retention. Regular fluoride therapy would preserve
planned and a wax pattern was made after surveying the the existing health of the teeth. Periodic recalls observed
st & wulizing the available undercut areas for retention. in these cases aré a must for long term success.
Bew=as 2 woaally noninvasive procedure with no tooth prepa-
| zamem mvobved. The cast partial design was not a conven- SUMMARY
? momad oo but was indigenously designed as per the de- [ R il anisd
mmnds of the case. An appropriate occlusal scheme was Manag@men[o trot}b W A I W
iy ; - B tia indeed demands a multidisciplinary approach. In this
goven wamg 2 semiadjustable articulator. A setting trial was 3 liased, teeusmn i e
milew & wax contours modified to achieve [ullness of S8, B esea Itlred.tmtm.a.pproac bt g
Bwrks & Mips to improve her profile. At the time of den- Pmsthodomlc rehal)‘lhlalmn of this case not only 1mpr0ve.d
function and esthetics dramatically but also psychologi-
mae defrvery a fluoride therapy was carried out to pre- D TissE y but ax phy 8
arree dne existing teeth. The patient was educated and SRRl RIS RS HiE Janent gving herstim.
mmde comscious of the maintenance of meticulous oral ing point in her life.
Bmgreme A periodic recall of the patient every 6 months is
il bemmg observed till date. REFERENCES
1. M. Pigno, R. Blackman, R. Cronin, E. Cavazos : Prosthodontic
R S e management of ectodermal dysplasia. A review of literature,
. Persersanon of existing teeth & alveolar bone is impera- J. Prosthet. Dent., 1996; 76 : 541-5.
i swe m mxdreaduals with partial anodontia. When there are 2. Crum R]. Rationale for the retention of teeth for overdenture.
' mml puesens for support, overdentures are the most de- In Brewer, AA, Morrow RM, editors overdentures. 2nd ed. St
! smaivde wrarment option for these patients Crum? has pro- Lovis, C.V. Mosby, 1980; 3-11.
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’ Dental photography in support of patient
: documentation and communication
| arraoral conditions, which in the course of dental treatment are subject to change, can
: be recorded in details by means of photography. Pictures provide an improved documentation and
: he option of monitoring particular situations over longer periods of time. We propose a standard-
i wsed preoperative 35-mm photographic series, for intraoral photography, special intraoral mirrors
i and lip and cheek retractors are modified as needed. Macro 35-mm cameras with macro flash are by
row wecll-established. Such equipment combined with the technique outlined in this report make
saandardised photographic documentation possible without mouth-angle retractors and mirror rims
| obstructing the view. In addition to radiographs a photographic archive will provide one way to
: record detailed assessment of minor changes in hard and soft tissues over longer periods of time &
also offers the dental team unbiased records for evaluation of treatment quality. It allows for patient
advice based on their individual treatment outcome and, at the same time, it presents the team’s
| mdividual profile. The ability to produce documentary photographic records of patients make it
aasier 1o present cases in study groups or in lecturers and dental publications and to enter into a
progressive communication with colleagues.
Rainer Haak, DDS"/ Christof schirra, DDS?
Quintessence Int 2000; 31: 649 — 675
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Cranio-mandibular relations - Determinant Il : Centric

jaw relation

E.G.R.SoLoMoN, MDS (BOM), DR.MED DENT. (GERMANY)*®

ABSTRACT

The foremost consideration in recording horizontal jaw rela-
tion in Prosthodontic procedures is to obtain a base line from
where it is possible to relate the mandibular movements in
an articulator. Since mandibular movements terminate in
this base line position, it provides a starting point to build
occlusion on the dentulous and edentulous casts. This base
line position of mandible corresponds to the stationary open-
ing and closing axis or the hinge axis position of the mandi-
ble and it can be obtained by recording the hinge axis. This
border position of the mandible is referred as centric relation.
Since it is a terminal position it is easily reproducible. Cen-
tric relation is a complex term, which denotes a condylar
and a mandibular centric, as well as a static, passive centric
and a dynamic power centric. To comprehend this term bet-
ter; a function oriented or purpose based definition of this
relation should precede the controversial location based ana-
tomical definition. Regardless of the changing definitions on
the location of condyle in centric relation, the significance of
centric relation has always remained the same.

INTRODUCTION

he innumerable definitions of centric relation that have

appeared in the past century have in common em-
phasized a retruded concept'’, while the present defini-
tion proposed by the Academy of Prosthodontics in its
GPT 7" towards the end of the century, define it as a
maxillo-mandibular relationship with an anterior-superior
positioning of the condyle-disc complex on the slopes of
the articular eminence. Surprisingly, the earlier definition
of a retruded theory nor the current definition of an ante-
rior-superior bracing of the condyles has neither signifi-
cantly changed the objective nor the procedure of record-
ing centric relation in complete denture construction.

Features and significance of centric relation

1. Centric relation is the ideal arch to arch rela-
tionship and an optimum functional position
of jaws for the health, comfort and function of
the TM] and musculature'’.

2. It is a mandibular position where the condyle-
disc assembly is seated in anterior-superior po-

Key words : Centric relation, gothic arch, hinge axis

Professor of Postgraduate in Prosthodontics*, A.B Shetty
Memorial Institute of Dental Sciences, Mangalore - 574 160

sition against the posterior slope of articular
eminence, which hitherto it was believed by
many to be the rearmost, upmost, midmost po-
sition in the glenoid fossa. (RUM Position).

3. Centric relation of mandible is a hinge position'.
In centric relation condyles exhibit only pure
rotation without any translation.

4. Mandibular movements return or terminate in
centric. It is thus a reproducible position and
therefore serves as a reliable reference to develop
centric occlusion in artificial dentures. It is a
starting point for the arrangement of artificial
teeth in articulator to develop maximum
intercuspation in complete dentures.

5. Itisa position where upper and lower teeth are
braced against each other during
deglutition'®'02°,

6. Ttserves as a reference position for occlusal re-
construction in dentulous situations'”,

7. ltis a posterior border position and the poste-

rior limit of the envelope of mandibular mo-
tion®.
To summarize; centric relation is a reproduc-
ible, recordable, consistent reference position,
and a physiologically acceptable position for
deglutition.

CENTRICITY OF CENTRIC RELATION

The term centric relation was derived from the word
“center” or “center oriented relation”. Condylar centricity,
was first proposed by Gysi'® and later accepted by several
authors, particularly Gerber'® who described it as a “Ze-
nith of the fossa” relation. While suggesting the present
definition in 1987, the Glossary in its 5™ edition has stated
that this term centric relation is in transition to obsoles-
cence'”. Without assigning a substitute term, the glossary
has however retained it in the subsequent two editions.
The ‘word’ centric is perhaps objectionable as the condyles
are not considered to be located in, at or directed toward
the center of glenoid fossa nor occupy the central deepest
position in the glenoid fossa as claimed earlier.

Whether the centric location of condyle in the fossa
is presently accepted or not, centric jaw relation is the
central position or a hub for mandibular movements.
Hence it will be difficult to dispense the term “centric re-
lation” nor can it be substituted appropriately by another
term.
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AN EXPOSITION OF CENTRIC RELATION

.. Two dimensions of centric relation - Dual centric

Centric relation should be understood as a com-
X rerm with a condylar and mandibular dimension. The
srmdviar centric position should be differentiated from
msmiblar centric position.

1 Condylar centric position, is a condyle disc-

fossa/eminentia relationship

. Mandibular centric position, is a maxillo-man-

dibular relationship

Ecth these components of CR co-exist. Collectively
T = azown as centric relation. The proponents of the
=rwded concept of centric relation believed that both
oreapviar centric and mandibular centric were retruded
pesmons. while the anterior superior concept of centric
wiamon ~pposed the retruded condylar position and stated
demr e condvle disc assembly is braced antero-superi-
axiw seanst the posterior slopes of articular eminence. The
caminiar posinon during centric maxillo-mandibular re-
e = scpenior-anterior and not retruded as believed
exrier T e dispute is not the mandibular position in cen-
wne maEnen. dut its condylar position.

Drzring centric jaw relation position, the condyles
ame-sesEec N 3 superior-anterior position against the slopes
@l emmreniza and not in a retruded position, while the
mummtiwe < in its posterior terminal position directed
BT -SCT T ori_\. Unless the mandible functions from
M SermmEmE: TOSHION it cannot be a reproducible and con-

| s nosnon. U this is accepted, than there is no confu-
| s berween the two definitions.

I..‘ Twe defmitions of centric relation

i. Assscmmacal or location based definition

Mem 24 the definitions of centric relation are topo-
e which either attempt to describe the ana-
e «ocauon of the condyles when mandible is in
aemen reiauion or the position of mandible in centric
mdamoe Al the seven definitions given in GPT 7 are
lmcwsce criented. These location-based definitions
Pmade micrmation as to how to secure this position
off e kower yaw. Besides this, it has no importance.
THwes & ok explain why and how centric relation is
mmpevzam i Prosthodontic procedures and what are
e cressecuences if it is incorrectly recorded in a Pros-
3

Fox examree. the AS position of the condyle or the
. mmmsm peormaed or posterior relation of the lower jaw
mwalee mppeT jaw as defined by Boucher'? and few oth-
s memdamys the GPT-3 apparently is useful only to
mmmmd thes pOSILON.

- e wmder=tand ceniric relation, a reason or purpose
§ Bt de<crrpaon of this term is needed. The objec-
b e a8 7ecovdng centric relation is necessary to com-
b gpdernd usefulness. After havi ing visualized the
b impezmce of this relation, a location based defini-
\ . waill. cznuaniv help o record this relation. The
B amemmmmczi defimiuon should therefore complement
. agmpesz-coented definition.

ii. Significance based definition
A functional definition of centric relation explains why
centric relation is important. The definitions of cen-
tric relation given in GPT and by others are anatomi-
cal definitions, which describe only about the loca-
tion of condyles or the mandible in centric relation.
As an example, the anatomical definition of GPT 7 is
only a guide to indicate the status of condyles.
Dawson'” aptly describes centric relation as “If we were
asked to select the one arch to arch relationship that
is most important to comfort, function and health of
the gnathostomatic system, we would have to say
without reservation, it is the centric relation position
of the mandible”. No other position of the mandible
can satisty this requirement to build occlusion in com-
plete dentures or in occlusal reconstructions.
If this position is not recorded correctly, complete den-
tures cannot efficiently function. Complete dentures
should occlude in centric occlusion when the jaws
are in centric relation. Otherwise instability of den-
tures, intolerance of alveolar ridge and impaired mas-
ticatory performance would result.
The clinical importance of accurately recording this
position of the mandible and the consequences of in-
correct centric relation should be deflined before de-
fining the anatomical relationship of the condyle to
the fossa or the mandible to the maxilla.
So far, no other term in dentistry has been periodi-
cally defined and redefined like centric relation. The
Academy of Prosthodontics which is the oldest
Prosthodontic organization of the world has been
constantly revising the definition of centric relation
in its glossary. It is probable that sooner or later the
present definition is also likely to undergo a meta-
morphosis.
Hopefully, the next definition of the future will include
the significance of centric relation, while presenting yet
another location oriented definition.

C. Two characteristic features of centric relation

The definition of centric relation has been constantly
changing from time to time. It is likely that it may change
in the future, but these two features of centric relation
will remain constant

i.  Itisa reproducible position: There are two reproduc-
ible or repeatable positions. One is centric relation
while the other is the postural rest position of the
mandible. Since centric relation is a hinge position, it
is a repeatable position.

ii. Itisan untranslated hinge position of the mandible’;

.When the condyles are in centric relation position,

condyles are capable of executing only pure rotation

movement.

D. Two interpretations of centric relation
Articulator Vs an in-vivo centric relation
A static centric should be differentiated from a dy-
namic power centric relation.
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- static centricrelation -  An articulator
(mostly a mandibular situation with
centric) mounted casts

- dynamic centric relation—  An in-vivo

(a condylar centric) situation

Centric relation is represented in articulator as a
static positional relation of the upper and lower casts at a
predetermined occlusal height. While in reality, it is a dy-
namic relationship of the condyle-disc assembly to the
temporal bone during the function of mastication and
deglutition. It has been shown that during occlusal load-
ing the articular disc is compressed due to fluid move-
ment, whereas articulators are generally not designed to
allow joint compression. Gerber'? realised condylar com-
pression and distraction of the TMJ and he designed
condylator articulator, which could accommodate the resil-
iency of TMJ (Fig.1).

[t should also be pointed that mastication occurs
while the mandible is on the way to centric relation®
within the range of hinge opening and not at the static
centric jaw relation position. In centric jaw relation, the
masticatory stroke terminates. Mastication of bolus is fin-
ished as the mandible reaches centric position®. We do
not rub or grind the teeth in centric like mortar and pes-
tle. It is only during deglutition centric position is used to
brace the mandible against maxilla*?® . Ramfjord® de-
scribed centric relation as “Swallow position™ and stated
that centric relation is acquired mainly when swallowing.

CENTRIC RELATION IS A LOADING POSITION

Centric relation should be interpreted according to load-
ing at the temporomandibular joint. Depending on the
loading of the temporomandiblar joint, centric relation
should be identified as

i. A passive centric: Seen during passive closure

of jaws in centric relation or as projected in the
articulator,

ii. A power centric: A dynamic centric observed

during mastication and deglutition.

It has been reported that compressive forces acting
in the joint are relatively high and the surface of the joint
must withstand this load*!**. Tt is estimated that joint forces
are more than 2.7 times that of forces on the occlusal ta-
ble””. When the occlusal surfaces of upper and lower teeth
are in a passive contact position in centric relation there is
no loading on the joint. During mastication and
deglutition, loading progresses and the condyles are seated
against the avascular aneural central zone of the disc by
the contraction of the superior head of external pterygoid
and the middle and anterior fibers of temporalis muscle,
and this disc condyle assembly is braced against the pos-
terior slopes of eminentia by the contraction of internal
pterygoid and masseter’ (Fig.2). The avascular central
zone of disc is ideally suited for loading. Squire?* described
joint behaviour under compressive loading as light, me-
dium and heavy loading and defines centric as passive and
power centric according to the intensity of loading.

Hobo* described a buffer space or safe space present

between condyle and fossa which prevented the transmis-
sion of heavy load transferred to the condyle du ring func-
tion. It helped to minimise the direct forces on the disc
and protect it from anterior displacement and perforation.

McHorris* while differentiating condylar loading
stated that while the mandible is in rest position, the con-
dyle disc assembly is very near in same position as centric
relation, but at a non-stress bearing uncompromised rela-
tionship. It occupied a seated position against disc only
during function.

Centric relation has no function - A realistic
supposition:

Even though centric relation is considered as the termi-
nal position in the act of mastication, it does not directly
contribute to mastication. In reality, teeth do not come in
contact during chewing. Thompson® has shown that teeth
should not and need not contact during mastication and a
portion of food bolus is always present between the upper
and lower cusps of teeth during mastication.

Earlier, Stuart® also claimed that all the functions
of the mandible is in front of centric relation. When oc-
clusion is reached, masticatory function is finished. He
stated that the closure of the jaws do their function on the
way to occlusion. When occlusion or closure is reached,
function is already finished. This is also true with centric
relation. Masticatory function of the mandible is in front
of centric relation before the mandible reaches centric re-
lation. Stuart also mentioned that “by placing interfer-
ences, deflections, and premature contacts in the path to
centric relation, we disallow full function”.

McCollum' described centric relation as the most
retruded idle position because function is completed by
the time jaw reached centric relation position. Ramjford
aptly described centric relation to a “polar star”, you have
to follow it to orient the mandible in the right direction.

Chronology of the changing definitions on the con-
dylar position in centric jaw relation during the past
century:

Rear most condylar position. - McCollum (1920) -
McCollum demonstrated that the condyle executed a pure
rotational hinge movement when the operator guided the
mandible to position the condyles in the most retruded
position in the glenoid fossa. McCollum named this po-
sition as centric relation and was the first to record the
hinge axis of mandible.

Upmost, rear most condylar position - Granger
(1952) - A second component namely a most superior
position was considered necessary for bracing, since the
condyle was unstable when it was only in the most poste-

rior position,
ost condylar position -

Rearmost, uppermost, mi
Stuart (1969) - _(RUM) position. A medial component
was added for a stable condylar position (three-dimen-
sional position). It was considered a physiological condy-
lar position harmonious with centric occlusion. RUM
position was later accepted by the International Academy
of Gnathology’.
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GPT-4in 1977 also defined the position of condyles
m centric relation as a most posterior.

American Equilibration Society (1977) — It chal-
knged RUM position as it was considered to give pres-
sare on the retrodiscal tissue at bilaminar zone and pro-
posed the most anterior and upper most position of con-
d&vle opposite the slope of articular eminentia.

Celenza (1978) —Celenza stated that condyle disk
z=embly braced superiorly and anteriorly against the
postenior slope of eminentia. Presently this is widely ac-
cepeed as optimum condylar position in centric jaw rela-
ma

American Equilibriation Society (1987) — The AES
mwwsed its earlier definition and believed that the condyles
armcmbate with the thinnest avascular portion of the disc
am the anterior. most superior position of the dorsal slope
of enmmenna.

GPT-5 (1987). — The present definition was recom-
meemded GPT -5 gives only one definition describing the
mrs AS position of the condyle.

GPT-6 (1984) and GPT-7 (1999) however gives six
amiwer defmmtions. besides the AS position of the condyle.
Ik des moe state whether it is of historical importance or
for comsaderation.

| CEERSA FOR REDEFINING CENTRIC POSITION
. @FTME CONDYLES FROM RUMTO SUPERIOR

| MEEEFROR POSITION - AN ANATOMICAL OVER-
a4 J

t B & ks been shown that the roof of glenoid fossa is
- exmemety thin and transiucent in some dry speci-
t  mmens™ There is also no articular cartilage in the gle-
mond fossa but there are many minute foramina pre-
smmmaivky for the passage of blood vessels and nerves®’.
The “gdenoid space” is occupied by the thickened
gesaeraow zone of articular disc. This portion contains
Wlinad vessels and nerves and therefore not suited lor
fmemon of articulation® 7,
e smpenior portion of the condylar head is covered
i wealh srecolar cantilage extending forward over the
ammrmee face of the condyles and it is designed for
i smess Smmbarlyv. the bone trabecular struts on the
i amrwed surface of the posterior portion of eminentia
- ame exnensed parallel to the direction of forces™. This
slbwrwrs dhe bone of the distal slopes of the articular
! emmrnce = designed to withstand stress. Therefore
i @aliemes fedy thai the posterior slope rather than the
fossa 1s the articular portion of the joint.
' Wi cemmey of the articular disc which is interposed
h’ ghe condyle and the posterior slope of the
rallar commenice is devoid of nerves and blood ves-
‘ﬁ:q a stress bearing portion or function-
g =z of the disc™. While the non stress-bearing
ik pecaphery of the disc is rich in blood vessels
| merwes*¥. The disc is thickest posteriorly (2.9
) amdl dharmest in the middle part (1.1 mm)*.
o $om an anatomical point of view, neither
of ghenotd fossa nor the retrodiscal bilaminar

zone is considered suitable for articulation or as a
stress-bearing site. Rather, the posterior portion of the
eminentia articulating with the thin intermediate zone
of the articular disc opposed by the anterior face of
the condylar head appears to be the most logical func-
tional arrangement for centric positioning of condyles
(Celenza, Lucia).

Further in a longitudinal study, Celenza® in 1973 re-
examined 32 of his best all gold posterior reconstruc-
tions restored to centric relation with tripodised cen-
tric stops (point centric), several years after insertion,
and found that all patients subsequently established
a more anterior position. A discrepancy of 0.02 to
0.36 mm between centric relation and maximum
intercuspation was noticed.

Therefore Celenza questioned whether RUM position
was physiological to the joint and concluded that the
superior anterior bracing of the condyle disc assem-
bly against the slope of eminentia was the optimum
condylar position in centric. The discrepancy between
the two positions is 0.2 mm (Hobo).

Role of musculature in the anterior-superior
positioning of condyles in centric relation

Williamson®* investigated the pattern of muscle contrac-
tion in centric relation. From an electromyographic study
he found that the contraction of the superior head of ex-
ternal pterygoid, placed the disc in a braced position
against the posterior slope of articular eminence and the
contraction of temporalis positioned the condyle superi-
orly in close approximation to the articular disc. This con-
dyle disc assembly was then finally seated against the pos-
terior slope of the articular eminence by the contraction
of masseter and medial ptyergoid during centric power
closure (Fig.3-4).

The direction of internal pterygoid and masseter
during centric closure strongly suggest an anterior-supe-
rior positioning of condyle against the eminentia (Fig.4).
There is no muscle attached to the condyle to pull the
condylar head vertically up toward the centre of glenoid
fossa. The temporalis which elevates the mandible is situ-
ated anterior to the condyles.

Similarly there is no muscle attached to the neck of
the condyle to retrude the mandible from behind (to op-
pose the action of external pterygoid which is attached
anteriorly on the neck of condyle). Retrusion of mandi-
ble is done by the muscles which are attached anterior to
the joint at the coronoid process (temporalis) and
anteriorly in the inner surface of mandible (posterior belly
of digastric muscle) (Fig.2).

Condylar position in centric relation — various opin-
ions by distinguished researchers

“Condyle belongs to centered position not down or
forward on the eminence” — Barnett

“I believe there is a range of acceptability. It must
be a border position and appears to be most logically po-
sitioned at the most posterior position of the tuberculum”
- Celenza.
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Table shows the various occlusal positions in centric relation®

Terminology

Interpretation

Jaw Position
1.  Centric relation
Syn: Terminal hinge relation

Occlusal Position
1.  Occlusion
Syn: Contact Position (CP)
Occlusion Position (OP)

2. Centric occlusion
Intercuspation occlusal position (ICP)

3. Retruded contact position (RCP)
Terminal occlusion
Occlusion in centric relation

4. Centric occlusion in centric relation
Syn :Terminal hinge intercuspal occlusal
position (THIOP)

Point centric
Organic occlusion

5. Habitual occlusion
Acquired centric
Mesial intercuspal occlusal
position (MIOP)
Lateral intercuspal occlusal
position (LIOP)

6. Long centric occlusion'
Freedom in centric®

Retruded mandible concept/A-S concept
Hinge axis concept

Contact between opposing teeth

Maximal intercuspated occlusion without any reference
to jaw or joint position

Occlusal status in centric relation without any reference
to centric occlusion — may or may not be a maximal
intercuspation

An occlusal status in centric relation which is a centric
occlusion. Maximal intercuspation in centric relation,
Coincidence of centric occlusion with centric relation.
Teeth in centric occlusion, jaw in centric relation.

Maximal intercuspation located anterior or lateral to
centric relation. Teeth in centric occlusion but mandible
not in centric relation.

Mesial centric slide, lateral centric slide

The establishment of freedom of movement at the
occlusal level between centric occlusion and centric
relation when there is non-coincidence of centric
occlusion and centric relation. Freedom without
interference to close the mandible into centric relation
or slightly forward of it.

“Maximum intercuspation of teeth should occur
when the condyle disc assemblies are in the most supe-
rior position” — Peter Dawson

“Midmost, uppermost - Ash

“Most superior position in the fossa and in their ter-
minal hinge axis location” — Henry.M Goldman

“Zenith of fossa relation” - Gerber

“Most superior position” — Guichet

“Condyles should be braced ant-superiorly against
the distal slope of the articular eminence” — Lucia

“Anterior upper position” — Ramfjord

“Most posterior relation of lower jaw to upper jaw —
Boucher

“In treatment the condyles should be located in the
most retruded midmost, upmost position when teeth are
in maximum intercuspation. — Peter Shaerer

“Most retruded superior position” — Weisgold

“Reproducible border hinge position - Posselt

“Most retruded idle position” - McCollum

“Rear most untranslated hinge” - Stuart and Stallard

“Terminal relation” - Granger

Centric relation is the Terminal hinge relation:

During mandibular opening movement, the condyle ro-
tates initially in a hinge and later in a translatory motion.
A pure hinge movement of the condyle occurs only when
the condyle is in its centric position.

Translation or combinations of translation and hinge
movement take place when the condyle moves anterior to
centric relation. For this reason, centric relation is known
as the terminal hinge relation. Terminal hinge axis is the
horizontal axis of the condyles, when the condyles are in
centric relation' . According to the Gnathology school,
the ability to open and close the jaw in a pure hinge move-
ment can be attained only when the jaw is in its retruded
centric position.”"* This hinge axis relation is stable and
reproducible and hence can be accurately recorded in den-
tulous and edentulous subjects. The Glossary of
Prosthodontic terms-7 prefers the term transverse hori-
zontal axis to the terminal hinge axis of the mandible'.
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. emimic: vefation is a terminal mandibular position
: of the condylar position

Cemmre relanon is a baseline position for the termi-
o mrsocanon and deglutition. Masticatory move-
mmre 1> centric jaw relation and originate from
. Swaliowing act takes place in this position™".
Bmwe mmost be situated at a terminal position, if not
e mconsistent and difficult to locate and record.
z = bogical that centric jaw relation which is a
pesmon for mandibular movements should be a
pesmoen. Posselt® also described it as retrusive
PSRN

i Thws o= fowther substantiated by the following obser-

E The Gothic arch tracing does not alter whether
ame accepts the RUM or A.S centric position of
comdvies. Gothic arch tracing records a poste-
maoe border or terminal position of the mandi-
ke and ar this mandibular position the condyles
ame m their superior position in the fossa/emi-
TG

Boch i RUM and AS condylar position (GPT
T4 comdvies are restricted to a pure hinge move-
mem Hinge movement is therefore common
&> both mierpretations of condylar positions in
cemaric relation.

The wansverse hinge axis (THA) - is not af-
fecsed whether one considers the RUM or the
amenior-superior position of the condyles in
crmaric jaw relation. It is the terminal axis and
giere 55 no significant shift in hinge axis between
ghe RUM or AS position of the condyles. The
diflerence between RUM and AS position of the
amdvles is only about 0.2 mm (Hobo).

Time manual methods, tongue, phonetic, and

dentures.

3. In dentulous individuals, occlusion in centric
relation ( RCP - retruded contact position) is
not and need not be centric occlusion?, although
it would be ideal to have centric occlusion at
centric relation®**%#_In edentulous individu-
als however it is feasible that centric relation
and centric occlusion are made to coincide.

4.  When centric occlusion does not coincide or is
not identical with centric relation, the condyles
do not remain in their upper most position in
the glenoid fossae, but take a position either
anteriorly or laterally. This is referred as “cen-
tric slide™*

5. Correction of interference between occlusal and
condylar centric positions by occlusal recon-
struction establishes a freedom in centric -
Schuyler®.

6. The rationale of occlusal rehabilitation is to
bring the mandible in terminal hinge relation
(centric relation) and create a stable centric
occlusion (maximal intercuspation). This is
termed as organic occlusion®**%,

Terminology of jaw relations and occlusal posi-
tions by Arne Lauritzen®

Jaw relation

THR : Terminal Hinge Relation : This is a range of
retruded mandibular opening and closing move-
ments while the transverse hinge axis remains
constant to both mandible and skull. THR is syn-

onymous with centric relation position,

Occlusal relations

swallowing guidances of recording centric jaw 1. OP Occlusal Position
mianon that have been recommended in the 2, 10P Intercuspal Occlusal Position
past 1o retrude the mandible are still valid and 3. MIOP Median Intercuspal Occlusal
accepted procedures, inspite of the new AS defi- Position
mmon of centric relation. If the retruded con- 4. LIOP Lateral Intercuspal Occlusal Position
cepe of mandible is rejected, then these tech- 5. THIOP Terminal Hinge Intercuspal Occlusal
magues of recording centric relation should also Position
Iave 1c become obsolete. Similarly, Pantographs "
wall 2ks0 have no relevance. Interpretation
. ) . 1. OP Any position of occlusion. From 2 to
camce and inter-relation between centric 32 teeth contacting each other.
amd centric occlusion 2. LOP Position of maximum intercuspation
L Cenrnic occlusion is a tooth-to-tooth position, of teeth with no reference to
whereas centric relation is a bone-to bone rela- concomitant joint position.
mon Centric relation serves as a reference posi- This position is generally referred as
wom or baseline to nomenclate the various oc- centric occlusion.
dsal positions’ . Both may or may not be 3. MILO.P When 1.O.P occurs with both
sdentical with each other. condyles anterior to their most
In persons with natural teeth, both centric rela- retruded positions.
mon and centric occlusion exist. After the re- 4. LIO.P When 1.O.P. occurs as a pure lateral
mowval of teeth, centric occlusion is lost, while position, i.e., when only one condyle
ceniric relation remains and serves as a reliable moves anteriorly (most unusual)
smde 10 develop centric occlusion in artificial 5. THLO.P : WhenLO.E occurs while both
Boume.. ¥ oo ProstHoponTic Sociery, Ocroser 2001, voi 1, Numser 3 11
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condyles are in their retruded
positions (Mandible is in THR). The
ideal “Centric Occlusion” It is centric
occlusion in centric relation.

Character of occlusion in centric relation (Single
centric or Dual centric occlusion)

Should centric occlusion contacts be established at a point
oran area ? This question has lead to the development of
two different concepts.

1. Point centric or the gnathological centric occlusion
(Lucia, Granger)

This happens when centric occlusion and centric re-
lation coincide. It is a precise location of centric oc-
clusion in centric relation. It is a maximum
intercuspation seen or given in centric relation. The
organic occlusion is an example of point centric. The
Glossary of occlusal terms’ recommends the term
centric relation occlusion.

2. Long centric (Panky, Mann), Freedom in centric,
Area centric
When centric relation and centric occlusion do not
coincide, a freedom is given to close the mandible
either into centric relation or slightly anterior to it in
centric occlusion with a smooth gliding, without ef-
fecting any change in vertical dimension of occlusion.
Schuyler felt that absence of such eccentric freedom
is an important contributory factor to trauma and loss
of alveolar bone structure in natural and restorative
dentition. He preferred the term freedom in centric
to denote an occlusal pattern, which allows the pa-
tient to move forth and back from centric relation to
centric occlusion, when both of them do not coin-
cide.

Itis a freedom into centric and out of centric. Ramfjord
refers this freedom in centric as play in centric. Beyron
prefers the term area centric, since an area contact is
obtained during function in centric. Patient can use
ICP (intercuspal position, Syn. centric occlusion) for
mastication and RCP (retruded contact position Syn.
centric relation) for deglutition.

Note : Long centric or freedom in centric does not
exist in normal human occlusion but represents a
principle to be followed in for patients who need oc-
clusal reconstruction.

Caution : Freedom in centric concepts does not in any-
way compensate for incorrect recording of centric re-
lation in a patient. It is not an adjustment for incor-
rect centric in restorations, but a planned laboratory
procedure of obtaining a functional occlusal area or
an occlusal field in restorations,

Basis of Long centric occlusion

This concept of dual centric is based on the findings that
mastication occurs generally near centric occlusion and

seldom in centric relation, while deglutition is near cen-
tric relation. Hence the need to establish freedom between
these two positions to have a harmonious mastication as
well as deglutition within the centric field, The mastica-
tory musculature is thus able to select a favourable posi-
tion without cusp interference, which occur during cen-
tric slide. The functional stamp cusps are free (o move in
the opposing fossa without interference. Freedom in cen-
tric is essentially a term used in occlusal rehabilitation. Tt
is about 0.5 mm at the occlusal, most often is less than
0.3 mm?®,

Recording centric relation in edentulous subjects

In edentulous subjects, centric jaw relation is generally
recorded by (a) wax closure method, (b) Functional chew-
in technique, (¢) Graphic method (Gysi gothic arch trac-
ing technique). (d) Anterior deprogrammers

Wax closure method of recording centric relation
with swallowing, phonetic and manual guidance is a quick
and a simple procedure. The arrow point tracing method
is a reliable and scientific procedure of recording the man-
dibular border movements in the horizontal plane and
captures the mandible at its posterior reproducible bor-
der position.

Limitations of wax occlusal rim method to record
centric relation

1. Inconsistency of the record: Two centric
records taken for the same patient may not
always be identical. Patient co-operation and
operator induced errors should be considered.

2. Possibility of occlusal rims sliding over the other
to any eccentric position either before, during
or after sealing the occlusal rims in centric rela-
tion.

3. Tilting, leverage and displacement of record
bases is very common and this may result in
inaccurate centric record.

4. There is a tendency for the patient to bite and
protrude the mandible. The term bite registra-
tion is therefore objectionable and obsolete.

Graphic method

Even though Balkwill,* an Englishman in 1866 illustrated
the right and left intersection arcs of lateral movement, it
was Hesse™ from Germany, in 1897 introduced the graphic
method of recording centric relation, which was later
popularized by the Swiss Professor Gysi'* in 1910 (Fig.5
& 6). It became known as Gysi gothic arch tracing since
it resembled Gothic architecture characterised by high
pointed arches. The Glossary of Prosthodontic terms rec-
ommends stylus tracing and central bearing tracing. Synon:
arrow-point tracing, needle point tracing.

All movements in horizontal plane initiate from the
apex of the gothic arch. The apex of tracing is a repro-
ducible reference point which represents centric relation.
Gothic arch tracing ensures that the centric record is made
with minimal closing force equally distributed over the
supporting tissues.
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inin aral Gothic arch tracing method®

I g method central bearing tracing stylus distributes

- emcimdimy force evenly to the supporting tissue areas dur-
| =g mrgyaranion of centric relation. Except for the diffi-
amlits am vrsualizing the tracing, intraoral tracing method
| & purdirrred 10 the extraoral method. Solomon® claimed
| fim o mmraoral method the errors are likely to be less
B the tracing is situated closer to the centers of

} Bwemeenes in the temporomandibular joint in compari-
s e thee flexible extra oral device which inscribes man-

; b movement in a plate situated outside the mouth

er zwzy from centers of mandibular movement

g . Fuxther. the presence of extraoral tracer attach-

5 pmevents the lips from meeting each other and re-
gmssve According to him, the distinct advantage of
mal xacing is the ability of the subject to perform
movements with the lips in passive contact

Espur and Yurkstas' found that intraoral and
macmg procedure were more consistent as com-
. e wax closure method. They also felt that mini-
B armmralesed  pressure is truly not possible with wax
s, whale intraoral tracing method satisfied this re-
® a cerain extent. Boucher” also recommended
relation should be made with minimal pres-
guewemt displacement of the tissues supporting the
mm guder to achieve uniform simultaneous contact
demonyes.  El Aramany™ et al found needlepoint
par bee 2 rehiable method to record centric relation.

of the graphic method

-!: wacing method is preferred in good edentu-
s with normal inter-arch relation. Arrow point
p = diffacult in excessively resorbed and flabby
= camses instability of the recording bases and
rxs ms use. Graphic method is also not indicated
e = madequate inter-arch distance, as it is diffi-
acorammodate the tracing device without increas-

mmcal dimension. A sharp arrow point cannot be
persons with TM] arthropathy. In these instances
wax closure method is the alternative choice.

guilic arch tracing method is ideal in
wilh habitual centric

dese denture patients develop habitual centric
w2 bty centric relation, or due to prolonged
w old denture with marked attrition which causes
Babwemal positioning of the lower jaw. In these
m = dffacult 1o record centric relation with wax
25 they tend to move the jaw to habitual centric
 possmom. which is anterior to the actual centric
Gaviimc arch method is indicated in these patients
dewedoped a habitual centric. With intra-oral
cah aacmg method, the stylus eliminates occlusal
o occlusal rims and, therefore the habitual
Scukar memory or engram is absent. The likeli-
g the lower jaw forward and laterally is hence

eliminated. Moreover, in intra oral gothic arch method it
is easier to secure the mandible in centric relation posi-
tion against the tracing plate while obtaining centric record
than with the wax closure method, where it is difficult to
prevent sliding of occlusal rims.

Classification of arrow point tracing

Gerber*® described six different types of gothic arch trac-
ings. These are the classical pointed form, classical flat
form, weak tracing, asymmetrical form, miniature form
and tracing with vertical line beyond arrow point. In gen-
eral the following types of gothic arches are noticed with
intra oral tracing in dentulous and edentulous conditions

(Fig. 9)

1. Typical: Seen asawell defined apex with a sym-
metrical left and right lateral component. The
mean gothic arch angle is about 120 degrees. It
reflects a healthy TM] without interferences in
condylar path and a balanced muscle guidance.

The symmetrical form indicates an undistrib-

uted movement of the condyle in fossa and

distal slope of eminence with symmetrically
balanced muscle guidance.

2. Flat form: It is similar to typical arrow point
except that it has a more obtuse left and right
lateral tracings. This type of arrow point signi-
fies a marked lateral movement of condyle in
the fossa. The gothic arch angle is more than
120°,

3. Asymmetrical form: (i) The left and right lat-
eral tracings meet in an arrow point, however
their inclination to the protrusive path is not
symmetrical. (ii) One of the lateral tracing is
shorter. This form of tracing indicates an inhi-
bition of the forward movement, either in the
left or right joint.

4. Apex absent / round form: Instead of a sharp
arrow point , the tracing is rather round . It
shows a weak retrusive movement. Tracing
should be repeated till a definite arrow point is
obtained. Patient training is necessary.

5. Miniature arrow point: Similar to the typical ar-
row point, however the extension of tracing is
very limited. This can be due to restricted man-
dibular movements, improper seating of record
bases, and painfully fitting record bases during
registration. It is also an indication of a long
period of edentulousness with an inhibition in
condylar movements.

6. Double arrow point : 1t is a record of habitual
and retruded centric relation. Allow patient
training and repeat till a single gothic arch is
obtained. Tt is also seen when vertical dimen-
sion is altered during registration.

7. Dorsally extended arrow point : The protrusive
path extends beyond the apex of the gothic arch
. This signifies a forced strained retrusive move-
ment of the lower jaw either by the patient or
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Fig. 4 : The direction of masseter muscle favours A-S position-
ing of condyles during centric closures

Fig. 5 : Professor Alfred Gvsi of Zurich

Fig. 1b : Vernier scale for vertical adjustment of the articulator
to accommodate joint compression and distraction

Fig. 6 : Gysi himself demonstrating sagittal condylar inclination
and gothic arch

Fig. 2 : Protagonist and antagonist muscles of mandibular retru-

sion
Fig. 3 : Internal Pfer}’gm'd. and masseter close the mandible in Fig. 7a : An ideal gothic arch tracing obtained with intre oral trac-
power cenfric o
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- 4 sdeal gothic arch tracing obtained with intra oral trac-

S of lower occlusal rim commonly noticed in ha-
[ cemtoye

v the operator. During registration procedure
‘ower jaw is either forcibly retruded by patient.
+active retrusion ) or forcibly retruded manu-
allv by the operator (passive retrusion)”. It is
abso sometimes an artifact caused by the forward
displacement of upper occulsal rim or backward
dislodgement of lower occlusal rim while re-
moving them from the mouth. The arrow point
wracing is correct, but at a particular stage there
was sliding of upper occlusal rim forward and
lower displacing backward.

¥: can also occur when the head of the patient is
ulted too far posteriorly. The registration should
be repeated after correct head positioning,
Gerber™ felt that occasionally the distal exten-
son is correct, but the tracing was obtained with
the mandible in protruded position.
terrupted gothic arch : Break or loss of conti-
nuity of lateral incisal path of gothic arch . This
happens due to posterior interference at the
heels of occlusal rims during lateral movements.
Check for posterior clearance before recording,
Anvpical form: Protrusive component does not
meet at apex but on one of the lateral path .
This may happen in dentulous because of a
fulty muscular pattern due to parafunctional
habits like bruxism. It is also seen in very old
edentulous patients, who are using complete
dentures with incorrect centric relation.

o

Fig. 9 : Transposition of various types of gothic arch tracings in
dentate and edentulous subjects. A forced or strained retruded
centric is seen as a distal extension from the apex of gothic arch.
Envelope of motion is traced in each gothic arch

Fig. 10 : Leaf gauge is placed between anterior teeth to deprogram
and tripodize the mandible

How to guide the mandible to centric relation in a
dentulous situation

A. OPERATOR GUIDED METHODS — MANUAL GUID-
ANCE

“Bilateral relaxation of external pterygoid muscle is
essential to obtain true centric”

Manual guidance is the use of external guidance by
the operator to assist the subjects musculature to seat the
condyles and mandible in centric position. The limitation
with manual guidance is the difficulty in relaxing the an-
tagonist muscles, which protrude the jaw.

1. Chin point guidance - Guichet™ (1970)

Thumb and forefinger — Positions the condyle
in RUM position

2. Bimanual method — Peter Dawson" (1974)

Guides the mandible in most superior anterior
position

3. Three finger method — Peter Thomas™ (1980)

Thumb, forefinger, middle finger — Positions
condyle in anterior superior position

B. ANTERIOR DEPROGRAMMER

An anterior deprogrammer provides anterior stop to elimi-
nate posterior tooth contacts during closure of jaws.
thereby eliminating proprioceptive influence from the
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teeth. This allows subjects neuromusculature to seat the
condyles in its centric position without the influence of
periodontal proprioception or engram.

1. Leaf gauge principle — Long> (1973), Williamson*'
(1980)
Leaf gauge guides the mandible to obtain opti-
mum superior anterior braced position of
condyles against the disc. McHorris® felt that
leaf gauge helps to tripodize the mandible and
brace the condyles in AS position against the
posterior slope of articular eminence. Long
found that leaf gauge is a reliable method for
consistently placing the condyles in centric
position (Fig. 10).

2. Anterior Jig - Lucia™ (1983)
Jig is a covering on the upper incisors fabricated
in acrylic resin having an occlusal platform
against which the lower anterior teeth will close.
Itacts as a third leg of tripod, the other two legs
being the condyles. This leg acts as an anterior
resistance and stops mandibular closure, with-
out any deviation. Jig is a useful tool for obtain-
ing centric interocclusal records [ree {rom de-
flective contacts and therefore eliminates the
influence of engrams during centric registration.

Types of anterior deprogramming devices

The concept of anterior deprogramming was introduced
by Stuart when he placed a wooden tongue blade between
upper and lower teeth while closing the jaws. Hart Long*®
gave a scientific approach to it by inventing the leaf gauge.
Lucia'® obtained a similar effect with an anterior jig.
Woelfel”' introduced his OSU leaf wafer technique to
obtain centric inter-occlusal record

Leaf gauge consists of fifty, 0.1 mm thick polyester/
vinyl leaves of 10 mm X 50 mm bound together at one
end to form a gauge. X number of leaves are placed be-
tween anterior teeth to obtain posterior disclusion and
centric seating of the condyles. Leaf gauge eliminates the
potential error in manipulating the patients jaw into cen-
tric relation by permitting patients own neuromuscular
to seat the condyles correctly (Hufmann®?, Mcmillen®*)

Uées of leaf gauge

1. Helps to deprogam the muscles and tripodizes the
mandible for obtaining centric interocclusal record
by assisting the patient’s neuromusculature to seat
the condyles in anterior superior position? 3+,

2. Useful to detect centric prematurities in dentulous
subjects®®*,

3. Uselul in TM] dysfunction to eliminate muscle
memory ot engram, It helps to identify occlusal pre-
maturities and also to indicate the optimum vertical
height for fabricating occlusal splints™.

SUMMARY

Mandibular and condylar centric positions are represented

from a static and functional perspective. Wax closure and
gothic arch tracing are essentially a static closed mouth
maxillo-mandibular position. Mandible is seldom in this
static centric relation position except during deglutition.

Condylar centric which is a seated position of con-
dyle disc complex against eminentia, is load bearing up to
5" — 10" of hinge opening when food bolus is present be-
tween teeth. At this time, the jaws are separated and there-
fore mandible is not in its centric position. When man-
dibular centric position is reached, the cusps occlude in
centric occlusion. Mastication is then already completed.
Condylar centric loading primarily occurs when food bo-
lus is present between teeth and not after occlusion is
reached in the mandibular centric position. Mandibular
centric position is used mostly for deglutition.

Occlusion in centric relation is articulator related.
In vivo, this position is used for deglutition and seldom
for mastication. Basically mandibular centric position is a
closed mouth relation, as opposed to condylar centric
position which is a closed mouth and an open mouth re-
lation.

In complete denture construction centric jaw rela-
tion is recorded with an expectation that the condyles are
also in centric position. From a review of the several defi-
nitions on centric relation, it is not apparent whether the
condylar centric dictates the mandibular centric position
or vice versa. Nevertheless, a harmony between both the
positions is indispensable in Prosthodontic practice.

REFERENCES

1. McCollum, B.B : The mandibular hinge axis and method of
locating it. ] Prosthet Dent. 10 : 428, 1960,
2. Stuart, CE, Stallard H : Principles involved in restoring oc-
clusion to natural teeth. ] Prosth Dent 10 : 304, 1960,
3. Posselt, U : Physiology of occlusion and rehabilitation -
Oxford and Edinburgh Blackwell Scientific Publications,
1960.
Sicher, H : Oral Anatomy , CV Mosby Co, St.Louis, 1960.
Schuyler, CH : Intra oral method of establishing
maxillomandibular relation-1ip, JAm. Dent Ass 19: 1012,
1932,
6. Posselt, U : Studies in the mobility of human mandible,
Acta odont Scand, 10:2 Suppl. 10, 1952
Terminal hinge movement of the mandible, ] Prosthet Dent
7: 787, 1957.
7. International Academy of Gnathology : The Glossary of
occlusal terms, 1979.
8. Granger, E : Practical procedures in oral rehabilitation.
Philadelphia, J.B.Lippencott, PP 66-74, 1962.
9. Boucher C O : Swensons Complete Denture 5" ed. St. Louis,
CV Mosby, 1964.
10. Shanahan, T J : Physiologic jaw relations and occlusion of
complete dentures. J Prosthet Dent 5 : 319, 1955.
I1. Glossary of Prosthodontics Terms — Centric jaw relation. |
Prosthet Dent 38: 75, 1977.
12, Boucher, C O: Current clinical terminology 2™ edition. P
335, CV Mosby St.Louise, 1974,
13. Gysi, A : Problem of Articulation Dent Cosmos 52; 1-19,
1910,
14. Academy of Prosthodontics : Glossary of Prosthodontic
terms. 7" edition. ] Prosthet Dent 81 : 44 —112, 1999,

S

16 THe Journal oF INDIAN ProstHODONTIC SocieTy, Octoner 2001, vor 1, Numser 3




sVIFRL ¥ |

]

]

sion of
_t-:lnion,]
52. 1-19.

:ﬂlodomic
1999,

b e e
| NUMBER 3

Mwescw. FE - Evaluation, Diagnosis and treatment of oc-
sl problems. St Louis, CV Mosby Co, P 48 —79, 1974.
B »O Modern Gnathological Concepts updated, Quin-

. mpemarmce Poblishing Co, Chicago, 1983, .
B Ml % W ind Pankey, L.D: Oral rehabilitation ] Prosthet
M 12 135.1960.

|, Scmdew of Prosthodontics: Glossary of Prosthodontic
L wmemms. 5' ochoon ] Prosthet Dent 58 : 725, 1987.

e & Logikand Mystyk der Krefergelenkbescherwden.
Mschr Zahnheilk. 1:74, 1964.
v 3 Dental occlusion and temporomandibular joint,
Per=rrce. Publishing Co, 1990.
der 1 Kiefer und Zahnokklusion Disch Zahnartzl. Z.
IB% 191
= P. Ash. M : Occlusion; Philadelphia, Saunders,

J A Temporomandibular joint articular disc pres-
Pwoc B Div Int Ass dent Res 41 : 1269, 1962
JP Seress distribution in mandibular condyle under
g occlusal loads.Intl Assoc.dent.Res. Abst 190,
med | C: The mechanism of Temporomandibular joint
- @dhesrencal and electromyographic study. ] Oral Rehab
O
: BE  Jount Compliance — lts role in centric relation.
& 30l 198+
§ Personal communication, 1994.
gms. W H : The importance of anterior teeth. ] Gnath
B T
» P The Articular surface of human TMJ, NY
Demx | Prosthet Dent 39 : No.5, May 1973, P297.
m= W H : The condyle-disc dilema. J. Gnath 3 : 3,

% O Centric relation — Theory and Practice. ]
m Demt 10:8+9.1960.
y C J_ Sharp CJ : The structure of adult human TM]
ms &ms Dent_ ]. 55 - 90, 1960.
. P et al - TM] traberculation as an expression of
Semcmon N Y State Dent J, 40 : 598, 474.
T Oberg T. Carlson GE, Kopp &: Thickness of the
i messne Lrvers and the articular disc in the TM], Acta
ol Scand 35 0 77, 1977.
z FV - The centric position - Replacement and char-
¥ Prassther Dent, 30 - 591, 1973.
s EH. Steinke, RM, Morse P K and Swift T R :
acanon — A comparison of muscle determined po-
mnd operation guidance.  Am J. Ortho 77 : 133,

. Thompson, H : Occlusion; Wright, London 2™ ed.
. Stuart, CH : Geometrics of Gnathic system. ] Gnath, 1: 1,

6-18, 1982.

. Solomon, FGR : Nomenclature on centric relation and re-

lated occlusal positions. Proceedings of the 2 International
Prosthodontic Congress, CV Mosby, St. Louis, 1979.

. Schuyler, C H: Freedom in centric. D clinics N Amer 13:681,

1969.

_ Stuart, CH : Occlusion seen through my eyes. Proceedings

of the 2" International Prosthodontic Congress, CV Mosby,
St.Louis, 1979.

Lauritzen A : Gnathology course manual. Tubingen, 1970.
Balkwill. F H : The best form and arrangement of artificial
teeth for mastication. Odont Soc, Of Brit. Tr. 1866;5: 133.

. Sear’s, V H : Centric jaw relation. D. Digest 1952;58 302.
_ Solomon EGR : Introral gothic arch tracing method to record

centric relation. J.LD.A, pp 1-3, Oct. 1972.

. Kapur K and Yurkstas, BS : An evaluation of centric rela-

tion records obtained by various techniques. ] Prosthet
Dent & : 770, 1957.

. El Aramany, M.A., George AW, Scott, R H : Evaluating the

needle point tracing as a methed for determining centric
relation. ] Prosthet Dent 15: 1043, 1965.

. Gerber, A: Registrientecknik fur Prothetik Okklusion

diagnostik. Okklusion therapie Kurs, Zurich, 1966.
Marxkors R and Solomon EGR : Studien zur habituellen
und Zentralen okklusion im voll und teilbezanten Gebiss.
Dtsch zahnarztl Z. 25: 840-844. 1970.

. Guichet,N F : Applied Gnathology — Why and how. Dent

Clin N Am 13:687, 1969.
Principles of Occlusion. Anaheim CA, Denar Corp pp 16-
19, 1970.

. Thomas, P K : Gnathology course notes, 1980.
. Long, ) H : Locating centric relation with a leaf gauge. ]

Prosthet Dent 29: 608, 1973.

. Woelfel, ] B : New device for accurately recording centric

relation. ] Prosthet. Dent 56 : 716, 1986.

2. Roseblum RH and Hufmann RW : Leaf gauge with con-

secutive numbered leaf. ] Prosthet. Dent 54 : 652, 1985.

_ McMillen, LB : Border movements of the human mandi-

ble J Prosthet Dent 27: 574, 1972.

4. Golsen, L F and Shaw, A F : Use of leaf gauge in diagnosis

and therapy. Quintessence Int. 1984, 6 : 611.

_ Stallard, H and Stuart,CE : What is organic occlusion? Oral

rehabilitation and occlusion. Vol.5; P 99, 1972.

. Stuart, C E : Good occlusion for natural teeth. ] Prosthet.

Dent 14: 716, 1964.

# o PRo<THODONTIC Soctery, OCTOBER 2001, vor 1, NUMBER 3



http://www.tcpdf.org

A comparative evaluation of custom tray designs on
dimensional accuracy of elastic impression materials -

An in-vitro study

Vaisnanl D, BoNDEKAR, M.D.5. ¥, SURESH M, MESHRAM, M.D.5.**

ABSTRACT

A fixed restoration should have excellent esthetic values, good
harmonious occlusion, contact poinis and adequate fit. Fab-
rication of custom tray for impression with resulting stone
cast with minimum distortion is the logical step in achieving
the objectives. It is mandatory that resulting stone cast should
show minimum distortion. The various elastic impression
materials and custom trays play a vital role in this phase.
The study was planned to evaluate the vertical, horizontal
and cross arch distortion of elastic impression materials and
effect of custom trays over it. All the elastic impression mate-
rials and custom trays tested in this study showed acceptable
accuracy with minimum distortion of resulting stone cast.

INTRODUCTION

he accuracy and dimensional stability of the various

impression materials are vital for clinical success of
restorative dental procedures. The life like restoration with
excellent esthetic values, immense functional utility and
psychological comfort of the patient is critical for suc-
cessful fixed restoration.

Impression play a vital role in success of fixed resto-
rations. Elastomers are widely used as impression materi-
als. The ability to reproduce minute details and undercuts
due to elastic recovery is an important virtue. Many mate-
rials are used for this job. Though the irreversible
hydrocolloids have definite limitations due to their
properties of imbibition and syneresis and difficulty in stor-
age, these are also widely used in our country. A well fit-
ting tray plays important role in optimising the properties
of elastic impression materials.

Several investigators have studied the accuracy and
dimensional stability of elastic impression materials.

Hosoda H, Fusayma’ stated that dimensional accu-
racy of impression was one of the most important factor
in the production of indirect working casts for inlays and
other fixed denture prostheses.

Mitchell JV, Damele JJ° reported the effect of differ-
ent tray designs on the accuracy of impressions made in
polysulphide and silicone rubbers.

The study was planned to evaluate the distortion of
four commercially available elastic impression materials
in vertical, horizontal and cross arch plane and the effect
of custom tray designs over it.

Lecturer in Prosthetic Dentistry,* Professor and Head,** De-
partment of Prosthetic Dentistry, Government Dental Col-
lege & Hospital, Aurangabad, Maharashtra.

The aims and objectives of the study were :

1. To investigate the restrictive influence of tray
designs upon distortion of four types of
commerically available elastic impression ma-
terials.

2. To determine the vertical, horizontal, and cross
arch changes of the stone cast produced from
four elastic impression materials,

MATERIALS AND METHODS

For this study a standard metallic brass model of upper
jaw was made to serve as a master model simulating a
three unit fixed partial denture serving premolar and mo-
lar as abutments with complete crown preparation refer-
ence lines were inscribed on buccal and occlusal surfaces
of abutment teeth.

Three types of acrylic resin trays were prepared per-
forated (P), rimlock (R) and undercut trays (U). Master
model was used for preparing the trays. Wax spacer of
recommended thickness for the particular impression
material was tested. The elastic impression materials tested
include Polyether A (Impregum), Addition silicone B (Ac-
curate mono) and two types of irreversible hydrocolloids
as Hydrogum C (Zhermack) and Dentalgin D (manufac-
tured by Dentfills). The elastic impression materials were
manipulated according to manufacturer's instructions and
placed in various trays, and impressions were made of brass
master model. For each impression material 5 impressions
were made in each design of custom tray. Total 60 impres-
sions were made and 60 stone cast were poured in class
111 dental stone (ultrastone) and dried for one week in
order to obtain maximum dry hardness and strength. The
inscribed reference points on the buccal and occlusal sur-
faces were easily recognized in all impressions and stone
cast.

The cast were numbered as follows -
For polyether (A) rubber impression material -

Perforated tray (P) rubber AP to AP,

Rimlock tray (R) rubber AR to AR,

Undercut tray (U) rubber AU, to AU,

Similar way the cast were numbered for other im-
pression materials. Then measurements were made on each
stone cast by using digital electronic caliper in vertical,
horizontal and in cross arch plane. Statistically the aver-
age distortion and standard deviation were calculated for
each series.
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RESULTS

Table 1. 2. 3 shows mean distortion of impression materi-
#s m custom trays in vertical, horizontal and cross arch

The result showed that for addition silicone mate-
mal the undercut design of custom tray exhibited mini-
===l destortion in vertical, horizontal and in cross arch plane
Eable 1. 2. 3 Graph 1, 11, 111).

For polyether, distortion was minimal in rimlock
@ m all three planes and for Hydrogum and Dentalgin
mmwersible hydrocolloid impression materials distortion
was munimal in perforated tray. (Table 1, 2, 3 and Graph |,
I T

TABLE 1
Mean distortion of impression materials in custom
trays in vertical plane

Addition | Polyether| Hydrogum | Dentalgin
Silicon
Mean Mean Mean Mean
{mm) (mm) (mm) (mm})
| Semmcard value 7.98 7.98 7.98 7.98
Perfinezced tray 8.09 7.99 8.00* 8.14
Wmmieock rav 7.93 7.97* 8.07 8.18
Ummdrsro trav 7.99*% 8.12 8.03 8.08*

. “Mem value is close o the standard value.

TABLE I
Meam distortion of impression materials in custom
trays in horizontal plane

Addition | Polyether| Hydrogum | Dentalgin
Silicon
Mean Mean Mean Mean
{mm) (mm) (mm) (mm)
2 value 16.49 16.49 16.49 16.49
may 16.40 16.34 1652* 16.47%
wav 16.34 16.49* 16.60 16.42
rav 16.54* 16.46 16.46 16.45

wadue is close to the standard value.
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Fig. 2 : Horizontal distortion of impression materials in custom

tray

TABLE IIL

Mean distortion of impression materials in custom
trays in crossarch plane

Addition | Polyether | Hydrogum | Dentalgin

Silicon
Mean Mean Mean Mean
(mm) (mm) (mm) (mm)

Standard value 4] 24 41.24 41.24 41.24
Perforated tray 40.94 40.81 | 41.27* | 41.22*

Rimlock tray 41.07 | 41.11* | 41.11 40.90
Undercut tray 41.13* | 41.03 40.95 41.11
*Mean value is close to the standard value.
[T Perforated
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411 M i H
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Fig. 3 : Crossarch distortion of impression materials in custom tray
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DISCUSSION

The four elastic impression materials and three custom
tray designs were studied. All the stone casts showed ver-
tical, horizontal and cross arch distortion when compared
with master model from the above results-irreversible
hydrocolloid showed minimum distortion in perforated
tray. This may be due to -

1. Mechanical adhesion increases the retention and
decreases the distortion.

2. Stresses within this bulky material might be re-
leased as the material flows through the perfo-
rations.

Polyether impression material showed minimal dis-
tortion in rimlock tray, this may be due to the fact that the
material flow is more than alginate, while making the
impression required compression is developed equally all
over the tissues and excess material flows out showing
minimum distortion.

For addition silicone material, undercut tray design
showed minimal distortion. This may be due to material
flow which is more towards the undercut area, thus the
compressive stresses required are minimum and the
stresses are released slowly through the excess material
minimizing distortion.

From the above results one would assume that the
unrestricted shrinkage of an impression would produce
undersized cast. In this study, the inaccuracies observed
were the result of oversized and undersized artificial stone
cast. According to Mitchall JV and Damele JJ°, "The dis-
tortion produced by shrinkage of elastic impression ma-
terials not restricted by the form of tray was of minimal
proportion, shrinkage of the impression material towards
the attachment of tray was a major contributor to distor-
tion."

Previous studies'” reported under sirable dimen-

sional changes and inaccuracies of the stone cast result-
ing from excessive and uneven thickness of the elastic
impression materials when stock trays were employed,
hence several reports emphasizes the importance of cus-
tom made trays.

SUMMARY

Three types of custom tray designs and four commercially
available elastic impression materials were evaluated. All
the elastic impression materials and custom trays tested
in this study appear to be capable of obtaining acceptable
accuracy and showed minimum distortion of resulting
stone cast so for that it is recommended (o use undercut
trays for addition silicone, rimlock trays for polyether and
perforated trays for irreversible hydrocolloid impression
materials whenever possible.
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% bstract

Cervical dentin hypersensitivity : The air indexing method

umerous patients experience acute or chronic sensitivity & pain in the cervical regions

of teeth. This appears to result from changes in osmotic pressure within open dentinal tubules.
Methodology for assessing cervical dentin hypersensitivity of individual teeth is based on pulpal
response to cold air, osmotic, tactile or electrical stimulation.

The purpose of this article is to introduce an objective method for quantifying cervical
dentin hypersensitivity. Air emission from a standard air-water syringe with a fluid control

block are directed towards the crevices of tee
teeth from a distance of 0.5 cmfor 0.5-1.0 s

th at a 45 degrees angle to the long axis of test
ec. An air indexing method has been developed

to quantify threshold patient response values for individual teeth to this defined air stimulus.
The air indexing method, using the fluid control block offers the clinician objective
information to compare cervical dentin hypersensitivity before & after treatment for this

common, painful condition.

Quintessence Int., 2000 ;31 :461-465.
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