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INTRODUCTION 

The question as to the most suitable position of the mandible as a reference 
and recording position in examination of the occlusion and in association 
with occlusal rehabilitation has received much interest in the odontological 
literature. The discussion of the question has, however, been complicated 
by terrninological diffuseness and incomplete reports of investigations. 

The following definitions (Krogh-Poulsen & Carlsen, 1968) will he used 
in this paper. 

Intercuspal position, : the position of the mandible with maximal occlusal 
contact. Synonym : habitual occlusal position. 

Muscular (occlusal) position: the position of the mandible when the 
occlusal surfaces have jiist made contact after the maritlihle has been raised 
from postural position with the use of rnininial muscular activity. Syrionyms : 
centric (occlusal) position, relaxed (contact) position. 

Retruded (occlusal) position : (contact) position of the mantlible after 
lnasinial retrusion. Synonyms: ligamentous position, centric relation. 

Since the publication of Possclt’s (1952) important work which showed the 
good reproducibility of the retrudecl position, several investigators have 
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studietl the precision of recortling of this position antl of t lie iritercuspal 
position (Ingervall, 1964, 1968; Kabcciirll, 1964; Ingeriiall rt al., 1971). 
A high precision was fount1 in these investigations, but also a tendcncy to 
slight variation under certain rirc:uinst~uic:rs. This proinpted this further 
study of the retrudetl position. 

The muscular position ( B r i l l  rt al., 1959; Krogh-Poulsen & Olsson; 
1968) or centric (occ'lusal) position, on tlie other hand, does not appear to 
have been studied so extensively regartling its clinical reprotlucildity (Ager- 
berg, 1971) hut it has been euaminetl e1ecttromyograI)hicaIly (Ramfiord, 
1961 ; Mollrr, 1966; Ahlp-cn, 1969) antl ))gnat I-iosonicallyo ( F7att, 1968, 
1970). 

Many dentists report that they iise the iriiiscular position in analysis of 
the occlusion and this position is often rccoinmendecl in handhooks on 
prosthetics. It was therefore considered of interest to study the reprodiicibility 
of tlie niiiscular position. In an etlentiiloiis patient it is difficult to  find a 
really satisfactory recording mettio(l hecause of, among other things, the 
resilience of the oral iriiicosa and lack of fiscd reference points (Glantt, 
1966). The present authors therefore chose to work with dentulous subjects, 
arid i i s e d  a recorcling method eliniiriating tlie importance of the periotlontal 
receptors so that the conditions reseml)led those prevailing in an eclentulous 
moil t h. 

The p r p o s e  of the investigation was to  coni1)are : 

1. the precision with which the ret rudetl position could be reproduced 

2. recordings of the retrutletl position Inatlt. hy different examiners; 
3. recordings of the retrutletl position after terminal tiirige movement and 

4. recordings of the retruderl position with the subject in different postures; 
5. recordings of the retriidetl position inatle with tlie exarriiner on the 

6. the precision of recording of the rniisculilr position with tlie pr 

7. recordings of the musciilar posit ion with the subject in different postures 

on different occasions and l)y different examiners; 

hy tracing of the Gothic arch; 

right and on the left side, respectively, of the subject; 

of recording of the retriidetl position; and 

ant1 with the head in different positions. 

MATERIAL A N D  M E 1  IIODS 

The material consisted of 10 male dental stu(lents, aged 21 to 26 years (iriean 
23.5 years). These men, who  all had J full coniplement of natural teeth, were 
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not selected according to any particnlar type of occlusion. The overjct varied 
between 0.0 mm and 5.5 mrn (mean 2.8mm); the range of overhite was 
0.0-8.5 mm (mean 3.5 mm). The functional state of the masticatory system 
was evaluated by examination of the pattern and range of movement of the 
mandible, analysis of tooth contacts on occlusion a i d  articulation as well 
as by palpation of the tem~~i)romandihular joints and the masticatory muscles 
(Krogh-Poulsen & Olson ,  1968; Carlsson et al., 1970). No signs of airy 
functional disturbances were found in any of the men. 

Kecording of mnndibulnr position 

The position of the manclible in retruded and muscular position was recorded graphically. 
The recording was niatle intraorally with the aid of acrylic splints fastened to the u p p r  and 
lowcr teeth. The splints were retained to the teeth h y  the fact that the acrylic substance c o v t w d  

about 1 mm inferior to the most prominent part of the teeth. The upper splint was eqiiippcd 
with a holdrr for cxchangeal>le waxed glass slidt:s, whilc the lower splint had a pointed tracing 
screw (Fig. 1). The registrations were made with the sniallcst degree of opening hetwccn the 
jaws necessary for movement of the lower jaw not to he prevented by contact between the 
splints. The vertical opening measured hetween the incisors varied lietween 0.7 mm and 5.4 nim 
(mean 3.6 mm). The adjusted height of the hite was not changed during the experimental 
pcriod. 

? 

Fig. 1. Apparatus for intra-oral graphic rccording. 
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The retrudcd position was rerordcd after terminal hinge movement as well as by tracing 
of tlir Gothic arch. During the hinge movement, the sul)ject's mandible was guided l1y the 
rxaminer who pressed the mantlible backwards with his right or left thumb, while gripping 
thc chin with his intlcx finger. \\hen tracing the Gothic arch the subject closed his mouth in 
protruded niandibular position so that contact was made between the glass slide and the tip 
of the tracing screw. From this protruded position the mandible was prcsstd backwards to 
retruded position hy  the examiner and then to one side and the other. The retruded position 
was thus recortletl without conscious active cooperation of the suhject. The mandihle was 
pushc~l  hackwards by strong pressure. Judging from previous investigations (Ingervall e f  al., 
1971), the pressure applied was about 2 kp. 

During the recording of the muscular position the suhject was instructed to relax as much 
as possilde and to close the mouth, so that contact was oljtained hetween the glass slitle and 
the tracing screw without any hclp by the examiner. 

The recordings were made with the subject's body and head in different positions. The 
retruded position was recorded with the sulijcct lying with Camper's line vertical and with 
the subject sitting in a slightly reclined position with Camper's line horizontal. 

1 he muscular position was recorded with the suhject lying (with Camper's line vertical), 
sitting with Camper's line at  an angle of 45" to the horizontal plane, and standing with the 
head in natural posture. 

The retrndcd position was recorded with the examiner either on the right or the left side 
of the subject. When thc examiner was on the left side the mandible of the subject was guided 
with the examiner's left hand. 

Recordings wcre made on two occasions. On each occasion 8 recordings were made of the 
rrtriiiled position and 6 of the muscular position. Thc following rccordings were performed: 

Hinge movemcnt, examiner A, subject sitting 

Cothic arch 1) h , a  B 

I ?  

I) 0 I) n , *  r> 

I) 1) 1) B , a  ) 

Hinge niovenient, examiner A on right side, suhjert lying 
1) I) 8 B s l e f t  1) 1) )) 

(ht l i ic  arch D 1) ) ) r igh t  n 1) I) 

1) 1) I) I) ) ) le f t  1) I) 1) 

II(tuh1e recordings of muscular position with thc su1)jrct 
lying 
sitting 
standing 

The recordings, which were made in random order, were repeated after 1-20 weeks. 
After recording of the position of thc mandible by contact between the tip of the tracing 

screw and the waxed glass slide, the latter was removed and rtchcd with fluoride. 

Measurements 

The position of the contact of the tip of the tracing screw with the glass slide after the terminal 
hinge movement and after the habitual closing movement was determincd by measurement 
in antero-posterior and in rnedio-lateral directions. The measurement wrre made ad modum 
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Posselt (1952) to the nearest tenth of a millimeter with a sliding caliper. The measuring emir 
(see statistical methods) was determined by measurements of 30 glass slides on two occasions 
and was found to be 0.03 mni Loth in antero-posterior and in niedio-lateral directions. 

After recording of the Gothic arch the antero-posterior position of the tip of the acute angle 
was determined with the above method (measuring error 0.02 mm). The medio-lateral position 
of the tip of the angle, like the size of the angle, was not measured directly on the glass slide 
but on a photographic enlargement of it. The glass slide was enlarged 10-fold on photographic 
papix, aftcr which the medio-lateral position of the tip of the acute angle was measured with 
a precision of 0.1 mm. The size of the acute angle was measured to the nearest half degree 
with a protractor graded in half degrees. The errnr of the enlargement and measuring was 
determined by measurement of 30 pairs of enlargements and was found to be 0.13 mm for 
measurement of the medio-lateral position and 0.94 degrees for determination of thc angle. 

Statisficnl methods 

Examination for systematic differenccs between repeated recordings was performed Iiy calcu- 
lating the mean difference and the mean error of the mean difference, MD f e M ~ .  With 
the t-test it was checked whether the mean difference differed significantly from 0. The meas- 
uring error and the accidental error, s(i), of duplicate determinations (error of method) wwc 

calculated according to the formula s(i) = J“ (;;x”’ - . Differences hetween accidental 

errors were tested with the F-test and differences hetween means with the t-test. 

~ __ 

RESULTS 

Precision of recording of mandibular positions 

Retruded position. The precision of recordings of the retrnded position with 
the subject sitting was judged from double determinations by two examiners 
on two occasions. 

Only in one case was a significant systematic difference found between 
the recordings made on the two occasions. The mean difference in that case 
was, however, extremely small (0.04 mm). The accidental errors are given 
in Table I. The errors were very small and mainly of the same magnitude 
for both examiners. The errors were somewhat larger for recordings in the 
medio-lateral direction than for those in the antero-posterior direction. 
A statistically significant difference was, however, found only for recordings 
made by hinge movement perfornied by examiner A (P<O.OOl). The errors 
were also somewhat larger for recordings made by tracing of the Gothic 
arch than by terminal hinge movement. A statistically significant difference 
was found for recordings in the antero-posterior direction performed by 
examiner A (P<O.OOl) .  

Recording of the retruded position with the subject lying was performed 
by examiner A. No significant systematic difference was found between 
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'Table 1 
Aci idenltd errors, s( i )  ,on recordcrig on two o((tision7, of the retrudedposrlion by the terminal 

hinge rnrwernent und h)  trar ing of the Gothic arch. Linecir nen.srrrernrrats in millrrneferr 
~ ~ ~~ ~~ ~ ~. 

Recording 
~~~ ~~ 

Evnminrr 13 
.~ 

I.:xnmincr A 

Hinge Gothic Hinge Gothic 
movcmmt arch movement arch 

Antc)ro-posterior .04 .14 .09 .10 
Meilio-latcral .15 2 2  .10 .16 
Anglc of the Gothic arch 4.81" 2.70" 

repeated determinations. 'The accidental errors are given in Table 11. The 
errors were just as small as those obtained when the recordings were made 
with tlie subject sitting. The precision appears to he the same whether the 
examiner is staritling on the right or the left side of the subject, except for 
the error of the recording of the size of the angle of the Gothic arch, which 
was smaller when the examiner was standing on the left side (O.Ol<P< 
0.05). 

Like recording with the suhject sitting, thc errors were numerically larger 
when tlie recordings were made by tracing of the Gothic arch than when 
made by tlie terminal hinge movement. No statistically significant differences 
were, however, found. Neither was any difference found between the pre- 
cision of recording in antero-posterior arid nieclio-lateral directions. 

Muscular position. N o  significant systematic differences were found 
hetween double recordings, made on two occasions, of the muscular position. 
'The accidental errors are given in Table 111. 

l'abli: 11 

Accidenttrl error>, ( ( I ) ,  on  recording of lhe retruded position on  two o((tisIoti\, with sutije( t 
11 ing. Lcnenr meowrementz in rncllirneters 

~ ~~ - ~ -~ _ ~ _  ~. - -- ~~ 

Lxaminrr on right side 
of suhjcct 

Examiner on left side 
of suhjert 

~ - -  - ~~ 

Hecording llinge Gothic Hinge ( h t h i c  
movernent arch movement arrh 

~ ~ -~ ~- .- -~ - ~ _ _ _ _  ~- 

Antero-posterior .ll .1n .07 .13 
hf edio-idteral . 09 .12 .08 .13 
Angle of the Cothic arch 3.8%" 1.63" 
-~ . _ _ ~ ~  ~ _ _ _ _  - ~- ~ ___ 
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Table I11 
Accidental errors, s(i), on double recordings, on two occasions, of contact position of mandible 

after habitual closure (muscular position). Measurements in millimeters 

Posture of subject 

Recording Lying Sitting Standing 

Antero-posterior .so .56 .60 
Medio-lateral .29 .18 .25 

~~~ ~~ 

The errors were much larger than those of the recordings of the retruded 
position. Especially the error in antero-posterior direction was larger for the 
muscular position than for the retruded position. The errors did not vary 
with the posture of the subject, but were larger for recordings in antero- 
posterior direction than in medio-lateral direction. With the subject sitting 
the difference between the precision in antero-posterior and in medio-lateral 
direction was significant (0.001< P< 0.01) and in the standing position, 
probably significant (0.01< P< 0.05). 

Position of mandible 

Retruded position. No systematic difference was obtained in the position of 
the mandible on comparison between the recordings of the retruded position 
made by different examiners or between recordings made by the hinge move- 
ment or by tracing of the Gothic arch. The size of the angle of the Gothic 
arch did not vary from one examiner to another, either. In the comparisons 
as in those described later, means of several corresponding recordings were 
used. The position of the mandible in recordings of the retruded position 
with the examiner on the right side and the left side, respectively, did not 
differ in antero-posterior direction with side. Neither was any difference 
found between determination of the position of the mandible in medio- 
lateral direction by tracing of the Gothic arch. On registration by the hinge 
movement, however, a difference was found in medio-lateral direction (mean 
difference 0.24 mm, P<0.001) implying a shift of the mandible by about 
0.1 mm laterally away from the operator. The size of the angle of the Gothic 
arch did not vary with the position of the examiner. 

Recordings of the retruded position with the subject sitting and lying did 
not differ from one another in antero-posterior direction when the recordings 
were made by tracing of the Gothic arch. On recording by the hinge movement 
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the niandi1,le was, on the average, 0.06 ini i i  (0.01 < P<0.05) more posterior 
whcn the suhject was sitting. 

I n  trietlio-later;il direction tlifferericcs in the imsition of the iiiaiiciihle 
ww found hetween the sitting atitl lying position both when t h e  recortliiigs 
were rriatle l)y tracing of the Gothic arch antl h y  terminal hinge movement. 
In hoth rnethods the inantlihle was placetl further to the left when the subject 
was lying. The tliffererice W T B S  larger (cliff. 0.17 mm, P<0.001) for recortliiigs 
made by the hinge movement than by I racing of the (hthic. arch (tliff. 
0.10 mm, 0.01<P<0.05). 'I'he size of the atigle of  the Gothic: arch ( l i ( l  not 

vary with the position of  lie suhject. 
I lie rctrii(le(1 1)ositiori rwor(Ie(1 hy thc Iiinge nioverncrit antl by tracing of 

tlic Gothic arch could l)c coni1)ared in 3iitero-I)osterior tlirection. No such 
conil)arison could be made for tlie determination in the medio-lateral direction 
liecause different measuring methods were used. The inandilde was placed, 
on the average, 0.08 rnin riiore posteriorly wlien the recordings were made h y  
tracing of thc Gothic arch than when made I)y the hinge riiovenient (0.01< 
F'<0.05). when the recortlings were pcrformetl hy examiner A v-ith tlie 
suhject sitt itig. N o  significant difference was found for corresponding recortl- 
ings hy examiner H. With the sithject lying (examiner A) the mandible was, 
on the average, placed more posteriorly wlic~n recordings were made by the 
Gothic arch than when they were rnatle b y  the hinge movement (when record- 
ed on the right side tliff. 0.11 inm, 0.001<P<0.01 antl on the left side tliff. 
0.10 mm, 0.01<P<0.05). 

Afzcscular position. The position of the niantlible in antero-posterior clirec- 
tion in the muscular position varied with the posture of the subject. The most 
anterior position (see Fig. 2) was notwl when the suhject was standing and 
the most posterior position when lie was lying (mean difference 0.56 mm, 
0.001< P<0.01). A difference was also found between the sitting antl the 
standing position (cliff. 0.39 nim, 0.001< P< 0.01). 

The mean aritero-posterior distance hetween the retruded antl  lie rniiscular 
position with the subject sitting and with the increased vertical dimension 
used was 1.65 mm. 

r 7  

Anterior Posterior 
0,56mm** 

I I 
standing sitting lying 

L l  
0,39mm** OJ6 mm 

Fig. 2. Differences in antrro-posterior position of mandible in muscular position with varia- 
tion of posture of the subject. 
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DISCUSSION 

The recording method used is very precise as is reflected in Lhe very small 
size of the measuring errors and of tlie accidental errors of recordings of the 
retruded position of the mandible. This method therefore lends itself well 
for studying the effect of various recording factors. 

The retruded position can evidently he reproduced with good precision 
without being appreciably affected by differences in examiners, position of 
the examiner on the right or left side of the subject, whether the suhject 
is sitting or lying, intervals between recordings and the use of the Gothic 
arch or terminal hinge movement. 

Lund et a,l. (1970) studied the postural activity in the masticatory muscles 
electroniyographically in siihjects in the upright, inclined and supine position. 
They found the activity in the muscles examined to be lowest when the suhject 
was lying and therefore felt ))that the supine position is suitable for recortling 
the most retruded position of the  mandible^. Judging from the observations 
made in the present investigation, however, there appears to be no certain 
clinical differences in the retrusioii of the mandible on passive recording of 
the position whether the subject is sitting or lying. It is prohable that tlie 
method used by us for placing tlie mandible in the retruded position, i.c. 
relatively strong backward pressure against the chin, and recording without 
any intentional active cooperation by the subject eliminates tlie variation in  
muscular activity found hy Lurid et al. with the posture. On the other hand, 
the position of the mandible will be much more posterior when the subject 
is lying than when he is standing if the subject himself, i.e. actively, is allowetl 
to close the mouth into a relaxed position which clinically verifies the electro- 
myographic findings. 

Recording of the retruded position by tracing of the Gothic arch appears 
to be less precise than recording by terminal hinge movement, but the differ- 
ences are only occasionally statistically significant. Recording by tracing of 
the Gothic arch tends to  give smaller and fewer systematic errors than record- 
ing by the hinge movement, but this may be due to the lower precision of 
the former method. The antero-posterior Coordinate for tlie retrutletl position 
can apparently be determined with somewhat higher precision than the metlio- 
lateral coordinate irrespective of the recording method used, but the differ- 
ences were significant in only one of eight comparisons. 

An interesting result was obtained on comparison of the recording in 
medio-lateral direction of the retruded position with the examiner standing 
on different sides of the subject. The small but significant shift in position 
of the mandible in the opposite direction (from the examiner) shows that 
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the examiner should preferably stand in front of the sithject when recortling 
the retrucletl position. 

The small systematic differences fonnd on cornparison of recortlirigs in 
the aiitero-posterior direction of tlie retrndetl position recorded by tracing 
of the Gothic arch aricl  by the teririinal hinge movement, respectively, inay 
he of methotlologic nature. Owing to technical measuring difficulties it may 
he hart1 to rlecitle the actual Iiositioii of the t i p  of the angle of the Gothic: 

1 measuring point may not he equivalent to the clearly 
clcfinetl registration point ol)taiiietl when recording by the hinge moverrient. 

The results of recortlings under tliffcrent contlitions show that the retruded 
inandibular Iiosition with its good reIiro(1uc:ibility is siiitahle as a recortliiig 
antl reference Iiositiori. The results ~herehy verify tliose obtained h y  earlier 
investigations with the same, sinlilar or other methods (Possrlt, 1952; 
Irigrruall, 1968; Agrrbcrg, 1971 ; Ingervall et al., 1971). 

Tlie picture is quite different on recortling of the habitual relaxecl path 
of closing rritrveinerit which, according to definition, results in the so-cdletl 
niuscnlar Iiositioii. The precision is much lower than that of recording of the 
retru(le(1 position, especially in the antero-llosterior tlirection. Tlie miiscnlar 
position is iiifliiencetl Inarketlly by the post lire of the subject antl the position 
of his haail (with an average difference in antero-i)osterior direction of 0.6 mni 
1)etween the standing and lying position). 'l'tie lack of precision of recordings 
of the muscular position is also apparent from the largest antero-posterior 
tlifference between two repeated recordings which was 1.95 mm, against 
0.55 I n n i  for the correspontlirig value for thc retruded position. 

In healthy dentulous subjects the interciispal position can be rej.)rotluced 
with the same degree of precision as the retruded position (In,gervnll, 1968; 
Agrrberg, 1971). This can prol)al) e ascribed to guiding irnpulses from 
periotlontal proprioceptors and cii locking. In tlie present investigation 
(as in edentuloiis subjects) the effect of these in ip lses  was eliminated so that 
other recel)tors, of which tliose in  the  terriporo-mantlibular joints and niandib- 
ular inusciilature are 1)robably the most important, are respnsiittle for the 
precisioii of the closing movement. 

Analysis of recordings of mandibular positions in eclentulous subjects 
have shown a much lower degree of precision (Walkrr, 1962; Glantz, 1966), 
which can probably he explainecl by the difficulty in fixing (lie recording 
appra tus  to the alveolar processes in edentulous patient,s. Rut in most such 
studies using the graphic mettiod the ))ret,rn(lecl I)osit.iona/centric relation 
has been recorded actively, i.e. the subject has ljeen allowed to perform 
lateral movements of the mandible b y  himself and not with the aid of the 
examiner. In wax index (checkhite) methods ( Yurkstas Jt- Kupur, 1964; 
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Glantz, 1966) no baclcward pressure has been used or physiological methods, 
such as swallowing or placing of the tongue up against the soft palate have 
been tried (Walker 1962). However, one should evidently use a relatively 
strong backward pressure against the mandible and make the recordirig with 
the subject passive, i.e. without cooperation of the subject in order to be 
sure to obtain a reproducible retruded position of the mandible (Carlsson 
& Hebkirno, 1971; Iiigervall et al., 1971). 

The design of the present, experiment was such that the habitual relaxed 
closing position used by us corresponded well to different definitions of 
the so-called muscular position (Brill et al., 1959; Krogh-Poulsen & Olsson, 
1968). This easily defined and theoretically ideal position of the mandihle 
can clinically hardly be attained with certainty arid is influenced by various 
factors which may be difficult to control (Agerberg, 1971), It may perhaps 
be possible to determine it electromyographically (Ahlgren, 1969). The use 
of this position in clinical work can therefore not be recommended in the 
examination of the occlusion of patients with natural teeth and denture 
wearers or, in the recording of the intermaxillary relation in edentulous 
patients and in patients with functional disorders of the masticatory system. 
The retruded position lias clear advantages as a reference position, as is 
obvious from the results of this investigation. 

AcknoiulecEgemen,ts. This investigation was supported by grants from the Swcdish Dental 
Society and the Swedish Medical Research Council (project No. K70-24X-3002-01). 

SUMMARY 

The variation of recordings of the retruded position and the muscular position 
of the mandible was examined with the graphic method on 10 men, aged 
21 to 26 ,with complete dentitions. 

The investigation showed that the errors of recording of the retruded 
mandibular position are very small and do not vary from one examiner to 
another. The precision of recording of the retruded position was largely the 
same whether the recording was made by the terminal hinge movement or 
by tracing of the Gothic arch and was not affected by the posture of the 
subject (sitting or lying) or by the position of the examiner (on right or  left 
side of the subject). The precision was largely the same for determination 
of the position of the mandible in aiitero-posterior and in medio-lateral 
direction. 

The precision of the recording of the muscular position was much lower 
than that of the retruded position. This was especially the case regarding the 
A 



434 M. HELI<IMO, B. I N G E K \ A I . I ~  AND G. E. CkHLSSON 

Imsition of the mandible in aritero-posterior direction. The precision of 
recortling of the muscular position M-as Iiot influenced by tlie posture of the 
subject hiit was lower in antero-posterior tliari in medio-lateral direction. 

The position of the mantlihle in the rcIrutletl position did not vary from 
one examiner to another, hut was influencwl in medio-lateral tlirectiori some- 
wliat hy the Iwsition of the examiner relative to  the subject (right or left 
siclc). The effect in meclio-lateral direction was reflected in a shift of the 
mandil)le hy, on the average, 0.1 mm in direction away from the examiner. 
The position of the mandible in the retriidctl position was riot appreciably 
affected by tlie posture of the subject or liy the recording method (l)y tlie 
hinge movement or with tlie Gothic arch). 

Thc 1)osition of the mantii1,lc in the itiiiscular position varitd ili antero- 
iiosterior direction with the posture of the su1)ject. The most anterior position 
was noted when the subject was standing ant1 the most posterior when 
he was lying (mean difference 0.6 mm). Such a difference was also found 
1Jetween the standing and sitting positions (iriean tlifference 0.4 tr im) .  

The results s h o w  that because of its good reproducibility the r e t r u h l  po- 
sition is siiitable as a reference position in functional analysis of the occlusion 
wliile the muscular position cannot be recornrnended as a reference position. 

I&SU M B 

YANI.4TIONS DE L A  P O S I T I O N  DE LA MANDIUULE EN K6TKOPULSION ET EN POSI- 

TION MUSCUI.AILIE DANS D I F F f H E N T E S  CONDITIONS D’EXAMEN. 

Les variations observkes lors de l’enregistrement tle la position tle la rnancli- 
hule en r6tropulsiori et en lmsition musculaire ont Ct6 CturliCes par mCtliotle 
graphique chez 10 lionimes gg6s tle 21 h 26 aiis et ayant m e  denture nat.urelle 
compl+te. 

Cette 6tude a montri: q ~ i e  les erreiirs tl’enregistrernent tle la position de la 
n iandih le  en rCtropulsion sont peii iniporturitrs et rie varient 1x1s cl’mi ob- 
servateur i l’autre. La pr ion de l’enrcgistrement cle la position en rCtro- 
I i u I n i o r i  restnit sensiblemerit la m&me, que l’enregistrement ait i:tk fait en 
utilisarit le mouvement d’oiivertiire p i r e  011 1)ar track cle l’arc gothiqiie; e l k  
n’Ctait mo(1ifii.e ni par la 1)osition dii siijet (assis oil couchP), ni par la posi- 
tion de l’observateur (ti droite o i i  h gauche du sujet). La prCcision obtenne 
h i t  sensiblement la m&me pour la tl6terniination tle la position tie la rnaritli- 
bide daris Ie seris antkro-post6rieur et claris le sens transversal. 

La pr6cision de l’enregistrement de la ps i t ion  musculaire 6tait beaucoup 
moins 6lev6e que pour la position en rCtropulsion. C’Ctait tout prticuliBre- 
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merit le cas en ce qui concernait la position de la mandibiile tlans le sens 
antCro-postkrieur. La prkcision de l’enregistrement de la position musciilaire 
n’6tait pas rnodifi6e par la position du sujet, rnais e lk  h i t  rrioins ClevCe tlans 
le sens antCro-postCrienr qiie (lam le sens transversal. 

La position de la mantlibnle en rktropulsion ne variait pas d’iiri ohservateur 
h l’aiitre, mais e l k  di.pen(lait qnelqiie p e ~ i ,  clans le sens transversal, tle la p s i -  
tion de l’observateur par rapport au siijet (& droite oii B gauche). L’effet 
clans le sens transversal s’expriniait par nn  dkplacement de la mantlibule rle 
0,l inrn en nioyerinc, dans la direction opposCe h l’observateur. La position 
tle la nianilibLile en r6tropiilsion n’ktait niodifi6e de faqon notable ni par la 
position (hi sujet ni par la mCthode tl’enregistremerit (par le rnoiivernent 
tl’oiivertiire piire, oil par I’are gothicpe). 

La position tle la mandibnlc en position muscnlaire variait tlans le sens 
antPro-postCrieur avec la position du sujet. La position la plus anlkrieure 
s’o1)servait qimnd le sujet 6tait debont, et la position la plus post6riein-e 
qiiand il h i t  colic116 (tliff6rence nioyenne 0,6 nirn). Une telle tliffireiice 
etait aiissi observke cntre leu positions dn  sujet tlebout et assis (cliffkrence 
rnoyenne 0,4 nini). 

I1 ressort de  eette btude qiie la position de la inandibule en rktropulsiori, 
en raison tle son degrC Clev6 tle re~)rotliictil)iliti, constitue iine rCf6rence adC- 
quate tlans les analyses fonctionnelles tle I’articul6; tantlis qiie la position 
niiisculaire lie p u t  &tre recomrnandke cornme rCf6rence. 

ZUSAVMENFASSLJNG 

YAItIATIONEN DES UNTEHKIEFERS IN RETRLJDIERTER UND MUSKELLAGE HE1 

VERSCHIEDENARTIGEN KEGISTRIEKUNGSVERHXLTNISSEN 
Variationen beirn Registrieren tles Unterkiefers in retriidierter untl muskel- 
1)edingter Schlnssbisslage sintl Lei 10 vollbezalinten rn5ridichen Pro1)antlen 
in1 Alter von 21-26 Jahreri nntersiiclit worden. Es wurtle eine graphisdie 
Registrieruiigsriietode angewendet. 

Die Untersi~t:hung ergab, d Fehler beirn Kegisbrieren cler retruldicrten 
Unterlcieferlage sehr lclein sirid iind hei verscliiedenen Ueliantllern in gleiclier 
Griissenordnnng auftreten. Die Pr  ion  bei der Registrierung der retrwlier- 
ten 1,age verblieh in der IIauptsache gleicli - oline Rucksiclit tlaraiif, ob 
das Verfaliren rnit terminaler Scharnierlrewegiirig otler durch Aiifieicliriiing 
tles gotisclien Bogens diircligefiihrt worden war. Die Ergebnisse wnrden 
durch die I<iirI)erlialtiing der Probanden (sitzend otlrr licgend) oder durcli 
die Position cles Behandlers (Siellinig reclits oder links voni den Probanden) 
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nicht heeinfltisst. Die Registrierurigspr~~isi~)n h i  der Bestiniinnng rlieser 
Unterkieferlage in antero-posteriorrr sowie metlio-lateraler Position war (lie 
Gleiclie. 

Die hei rler Registrierung tler Muskt.llngr: erzielte Priizision war betleutend 
geringrr als es bei der Positionsbestiinrri~~ng der retrudierten Lage der Fall 
war. \-or allem galt das bei der aritero-posterioren Positionsbestininiung des 
Unterliiefers. Die Pr2zision der Registrierung tier Muskellage wurde weiterhin 
von cler Kiirperhalturig des Probanden nicht beeinflusst. Sie war antero- 
posterior geririger als medio-lateral. 

Wenii verschietlene Behandler Unterkieferregistrier~irigeIi in rctrudierter 
Lage rlurchfiilirten, so wurden im Allgenieinen gleiclie Ergebnisse erzielt, 
die jedoch hei entwetler links oder rechts voin Probanden stehentlen Beliancl- 
ler ein wenig voneinander ahwiclien. Es wurde eiiie Verschiehung ties Unter- 
lciefers vun 0,l nini rriedio-lateral in Riclitung voni Behandler weg lionsta- 
tiert. Die Position des Unterltiefers in retrii(1ierter Lage wurde von Kiirper- 
haltnng und Registrierungsmetlioclik (Scliarnierbewegiirig otier gotisel-ier 
Bogen) nicht weseritlich beeinflusst. 

Die Position des Uriterltiefers in muskulir'r brdingter Schlussbisslage 
variierte antero-posterior, tler Kiirperhaltung ties Probanden entsprecliend. 
Die am weitesten riacli anterior verschobenen Lage wurde bei stehenclen 
Probanden, die am weitesten nach posterior verschobene Lage bei liegentlen 
Versuchspersorien (niittlerer lJnterscliiecl0.6 mm) heobachtet. Die registrierte 
antero-Imsteriore Uifferenz hei stelienden nntl sitzenden Patienten ergab 
eine Mitteldifferenz von 0.4 mm. 

Die Resultate tlieser Stutlie denten darauf liin, (lass die retrudierte Lage 
des Unterkiefers auf Grund ihrer guten Reprotluzierharlceit sich zur Referenz- 
lage hei Gettissuntersuchtingen eignet, wZhrend im Gegensatx dazn (lie 
Musltellageo nicht als Referenzlage empfohlen werden liann. 
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