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A fter compl ete dentureinsertion, edentul ous patients usually present transitory difficulties. Thisisone of the

most critical stages of prosthetic treatment and it is strongly related to the prostheses acceptance. Theaim of this
study was to evaluate potential changes in the mandibular movement pattern related to insertion of the complete
denture during the functional adaptation period. The kinesiograph instrument K6-I (Myotronics Research Inc.,
Seattle, WA) was used to eval uate eight edentul ous patients that received conventional complete denture treatment.
Recordings of opening and closure movement limits, movement vel ocity, postural rest position, chewing cycleand
limits of eccentric movements were performed. Each patient was evaluated in four different stages: with the old
dentures, immediately after insertion of the new dentures, and 30 days and 6 months after insertion of the dentures.
Theresults showed that there were no remarkabl e changesin the mandibul ar motion patterns after insertion of the
new dentures. It was suggested that the problemsrelated to the process of utilization of new denturesare not strictly
associated to the mandibular movement. Therefore, functional adaptation after denture insertion is not directly
related to functional changes, but to the quality of the dentures and to individual features.

UNITERMS: Complete denture; Patients; Kinesiography.

INTRODUCTION factors may reduce the patient’s comfort and satisfaction
and influence the wearing of complete dentures on a daily
basis*®.

Fish® observed that these initial difficulties are caused

Dentureinsertionisthe summit of al clinical procedures
of denture construction and iseagerly awaited by both patient

and clinician®. However, after denture insertion, a set of
adaptive difficulties can emerge. Transitory problems like
masticatory impairment, mandibular incoordination,
excessive salivary flow and phonetic troubles are common,
even if the denture is well planned and constructed?. Pain
related to the denture-bearing tissues and faultsin denture
retention or stability are frequently observed, mainly dueto
occlusal imbalance, incorrect vertical dimension and
occlusion, or improper contour of the denture base?. These

by aterations in the tongue position relative to the oral
mucosa, restriction of the space available for the tongue,
load transmitted to the supporting tissues, changesin muscle
proprioceptive impulses, and alteration of vertical facial
height and mandibular rest position.

After this transitory period, the patients acquire a
neuromuscular control that compensates eventual
deficiencies of the prostheses and maintain long-term
functional balance and comfort®.
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Severa factorsthat influence this adaptation period were
studied in the natural dentition, such as the vertical
dimension36131422 oral sensory threshold? and occlusal
status®. Research methods include clinical evaluation,
electromyography and kinesiography.

The study of mandibular movement dynamicsisnot new,
but only in the 70's Jankelson, et al.” introduced the
kinesiograph as an instrument for diagnosis and clinical
research in dentistry. Thisinstrument was largely used for
monitoring dentate individuals, although few studies were
conducted for complete denture patients. Tallgren, et al 2%
observed that patients without posterior dental support
performirregular movementsand theinsertion of immediate
maxillary dentures opposed to mandibular removable partial
denturesrestored functional occlusion state and significantly
improved the mandibular movement pattern. Additionally,
a two-year longitudinal study showed that the range of
movement is considerably reduced, probably due to the
progressive loss of retention of the dentures®. Other
kinesi ographic studies highlight theimportance of the quality
of thedenturefor restoration and maintenance of the chewing
pattern and cyclic mandibular movements®10%,

Theaim of the current study wasto evaluate, by means
of a kinesiographic instrument, the functional changes of
mandibular movement parameters associated to insertion
of new dentures, during different stages of adjustment of
the patients to compl ete dentures.

MATERIAL AND METHODS

Completely edentulous patients who attended the
Araraguara Dental School and were treated with complete
dentureswererandomly selected. Inclusion criteriaincluded
patients who needed new dentures, mentally receptive
individuals, absence of dysfunctional disorders of the
masticatory system, normal volume and resilience of the
residual edentulous ridges, and absence of debilitating
systemic diseases.

Patients were selected to receive upper and lower
conventional complete dentures constructed according to a
standardized protocol as described by Russi, et a. The
Ethics Committee of the school has approved the research
project and an informed consent term was obtained from
the patients before any experimental procedure.

Eight patients met the criteriaand were selected for the
study. Six werefemal e and two weremale, age ranging from
37 to 77 years (mean age: 61 years). The mean time of
denture usage was 29 years.

After completion of clinical treatment, during the
insertion visit, the quality of retention and stability, comfort
and esthetics were tested. Points of occlusion were
selectively ground and possible pressure spots were
disclosed with apressureindicator paste and relieved. After
clinical adjustments, kinesiographic analysiswas performed
inthe same appointment.

A kinesiographicinstrument (K6-1 Diagnostic System-
Myotronics Research Inc., Seattle, WA, USA) connected to
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a computerized system was used to graphically record the
mandibular movements. This system has a sensor array
(Figure 1) and a 12x6x3mm magnet tracking device (Figure
2) that recordsthe spatial three-dimensional position of the
mandible during functional movements.

Kinesiographic analysiswasdivided into three different
periodsof time: (1) immediate, (2) short-term and (3) long-
term. Immediate period was evaluated with old and new
dentures.

1. Immediate: during thedentureinsertion visit and after
theintraoral adjustments. Assessment of transition between
new and old dentures was recorded in the same visit.
M easurement serieswere coded as STAGE | (old dentures),
and STAGE |1 (new dentures). Stage | was considered the

FIGURE 2- Magnet tracking device attached to the midline
labial surface of the mandibular denture
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pre-insertion pattern of mandibular movement.

2. Short-term (STAGE I11): to avoid confounding
factors, like sore points that might occur during the post-
insertion period, recordings were made after the last follow-
up visit, when compl ete adaptation to the dentures had been
achieved. Theestimated maximum timeinterval for thisstage
was 30 days after insertion of the denture.

3. Long-term (STAGE 1V): about six months after
insertion of the dentures.

Themeantimeinterval elapsed between stagell (denture
insertion) and stage |11 was 30 days (range: 18 — 32 days),
and between stage Il and 1V was 170 days (range: 156 —
231 days).

Fivetracing modes (scan) were selected for recordings.
Description of mandibular movements and respectivetracing
modes are summarized in Table 1.

Recordings were performed according to the
manufacturer’s instructions and three reproducible
measurements were recorded for each scan mode.

Descriptive statistics were performed and comparative
analysis was made using the non-parametric Wilcoxon
signed rankstest, at aconfidencelevel of 5%. Dataanalysis
was donewith the Statistical Packagefor the Social Sciences
software (SPSS 10.0 for Windows, SPSS Inc., 1999).

RESULTS

The results of recordings are listed in Table 2-11,
according to scan tracings.

DISCUSSION

Satisfactory function and comfort are related to a
balanced occlusion, correct vertical dimension and proper
base extension®. Regardless of general health condition and
psychological traits, the quality of the dentures and other
local favorable aspects are good predictors of treatment
success’. Neverthel ess, functional adaptation to dentureshas
multidimensional aspects and consegquencesthat influence
the patient’ s sati sfaction. Patients must be aware that, after
insertion of the dentures, a new muscular behavior may
develop in order to control the functional activities'21516,
Nearly 60% of denturewearers achieve satisfactory function
within a week after insertion and about 20% within one
montht.

Functional parametersto be considered after dentures
insertion include patients’ subjective appraisal of
dentures', chewing efficiency!®?, masticatory frequency
and muscular coordination>5, chewing cycle consistency®,
and occlusal perception™. Previous studies suggest that all
these parameters significantly improve after the post-
insertion period because a compensatory neuromuscular

TABLE 1- Preprogrammed scan numbers corresponding to scan tracings

Scan Description

1 Normal opening and closure of mandibular movement

2 Speed of the mandible during opening and closure

3 Three-dimensional movement of the mandible from rest position to maximal occlusion

8 Three-dimensional movements of the mandible during chewing. Test food — a cube of 15x10x10mm cured polysulfide

(Permlastic Regular — Kerr Corporation, USA)

13 Sagittal and frontal range of motion during maximum opening, closure and lateral movements of the mandible.

TABLE 2- Mean opening mandibular movement recorded in the sagittal plane (in millimeters)

Patient Stage | Stage Il Stage Il Stage IV
1 56.7 57.8 56.9 57.3
2 56.8 60.3 59.5 57.8
3 41.4 35.8 45.6 42.1
4 27.6 27.2 35.5 42.6
5 66.0 50.6 55.6 54.1
6 41.2 47.5 49.3 47.7
7 47.0 38.2 48.4 45.9
8 54.2 54.9 54.2 59.2
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modification isdevel oped by the patients'1>1662 However, functional activities®.

thesefactors are not related to the mandibular coordination Periodontal and temporomandibular joint receptorsplay
or extension of mandibular range of movement. It is better an important role in controlling occlusal forces and
explained by the patients' ability to cope with difficulties, mandibular movements, respectively*’. Evenif periodontal
learning capability and continuous reinforcement of proprioception is absent, as in the edentulous patient, the

TABLE 3- Mean deviation from midline during opening mandibular movement in the frontal plane (in millimeters)

Patient Stage | Stage Il Stage Il Stage IV
Right Left Right Left Right Left Right Left
1 0.3 14.2 0.5 14.0 0.1 13.7 0.5 7.8
2 0.2 13.7 2.4 12.7 1.5 6.1 1.4 6.0
3 2.9 4.6 4.2 2.3 14 5.7 1.6 4.3
4 0.4 6.5 0.1 7.0 0.1 9.7 0.4 3.1
5 0.2 10.4 1.7 10.8 14 9.0 2.1 6.2
6 0.9 9.7 0.5 16.1 0.6 12.7 11 3.3
7 0.3 8.3 0.6 4.3 0.9 8.9 0.8 3.7
8 0.2 9.8 14 111 2.1 35 1.9 2.7

TABLE 4- Maximum and mean mandibular speed during opening movement (in millimeters per second)

Patient Stage | Stage Il Stage Il Stage IV

Max. Mean Max. Mean Max. Mean Max. Mean
1 177.1 91.6 152.5 76.3 134.6 75.9 143.8 84.2
2 191.6 107.2 260.8 151.1 276.7 159.1 188.0 182.9
3 120.4 60.7 129.6 76.2 86.3 48.8 135.9 65.7
4 103.8 60.7 83.8 53.3 127.5 74.6 208.4 120.4
5 140.0 79.9 117.5 77.9 120.4 76.1 112.5 69.2
6 230.5 138.1 180.9 108.8 137.5 80.3 131.3 71.7
7 65.5 36.5 82.5 43.8 75.4 54.5 113.4 70.0
8 133.8 88.0 161.4 77.4 150.1 72.8 210.0 185.0

TABLE 5- Maximum and mean mandibular speed during closure movement (in millimeters per second)

Patient Stage | Stage Il Stage Il Stage IV

Max. Mean Max. Mean Max. Mean Max. Mean
1 145.4 70.5 90.4 53.6 117.1 51.6 108.3 52.4
2 141.1 74.2 250.5 136.1 219.2 123.8 200.5 109.4
3 120.0 67.5 122.1 76.1 107.9 62.4 132.5 75.1
4 95.5 53.5 69.2 34.7 78.8 41.5 95.7 51.0
5 168.4 102.8 139.6 72.8 132.1 79.9 127.1 73.7
6 104.2 61.8 113.4 66.0 91.7 59.3 66.7 42.8
7 81.7 40.2 65.0 36.6 83.8 36.0 66.3 33.4
8 76.3 45.3 66.2 39.3 59.5 31.9 288.3 156.0
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masticatory dynamics remains unaltered because chewing
is controlled by a central neural generator that modulates
rhythmic activities'”,

The present study revealsthat the insertion of dentures
doesnot alter the pattern, speed and limits of nonfunctional
movements. In contrast, Tallgren et al.?® observed
improvement in mastication and range of movement after

insertion of maxillary immediate denture and mandibular
extension-base removabl e partia denture. Thisimprovement
can be affected by the retention of the dentures®.

Another factor that influences adaptation to new
denturesisthechangein occlusion. Investigationsin dentate
individuals show that modifications in occlusal guidance
significantly alter lateral border movements®. Nevertheless,

TABLE 6- Speed of terminal contact during closure movement of mandible (in millimeters per second)

Patient Stage | Stage Il Stage Il Stage IV
1 17.9 9.2 8.8 7.1
2 13.9 15.8 25.9 26.4
3 7.9 14.2 10.4 20.4
4 12.1 12.9 3.0 4.2
5 12.9 14.2 18.8 15.4
6 20.8 21.3 15.9 8.8
7 14.0 12.9 8.4 5.4
8 4.2 1.9 6.7 7.9

TABLE 7- Mean vertical (V), anteroposterior (AP) and lateral (L) movement between rest position and intercuspal position (in
millimeters)

Patient Stage | Stage Il Stage llI Stage IV
Vv AP L Vv AP L Vv AP L Vv AP L
1 6.0 25 03 20 09 01 08 09 04 15 13 01
2 29 19 04 32 19 0.6 36 21 0.6 36 21 0.6
3 14 05 01 1.3 07 01 14 02 0.2 23 09 04
4 51 51 1.3 28 21 0.6 3.7 24 038 39 28 03
5 121 57 04 33 25 03 22 16 01 27 05 0.2
6 71 39 038 31 31 02 20 14 01 19 19 04
7 75 48 15 29 24 03 26 1.7 0.3 36 24 02
8 36 3.0 038 22 08 03 14 13 0.8 50 41 09
TABLE 8- Mean vertical mandibular movement during chewing (in millimeters)
Patient Stage | Stage |l Stage I Stage IV

1 7.2 9.2 6.2 8.8

2 11.0 9.2 135 13.4

3 6.0 4.8 6.3 13.1

4 11.0 12.6 9.9 114

5 14.2 10.4 8.6 11.3

6 7.5 11.0 9.0 6.7

7 8.7 7.2 6.9 7.0

8 9.9 10.6 7.1 8.3
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it is not possible to reach any conclusion on the clinical
significance of these changesif complaintsare not detected
and overall comfort, esthetic satisfaction and functional
improvement are achieved.

The most significant modifications are related to the
vertical dimension. The consequences are variations in
muscular activity, rest position of the mandible and
consequently in the interocclusal distance, observed in
dentate®**14 and edentul ous patients.*#2® However, it iswell
recognized that minor or gradual moderate changes in
vertical dimension do not cause deleterious problems if a
stable and well distributed occlusion is achieved?.

It can be suggested that adaptation to new denturesis
not closely related to functional changes. Intrinsic denture
problems and individual subjective problemsrelated to the
patient may play a major role during the post-insertion
process. Consequently, a careful appraisal of clinical and
psychological conditions and a realistic outcome of the
treatment are important aspects of patient management. A
comprehensive treatment planning is essential for a
satisfactory post-insertion period and long-term success of
treatment.

CONCLUSION

Within the limitations of this study, it was concluded
that the pattern of mandibular movement does not
demonstrate significant changes between the pre and post-
insertion stages of utilization of complete dentures.
Functional transitory problems after insertion of the denture
may not be associated to changesin the coordination of the
mandibular movement.
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RESUMO

Apbsainstalacdo de prétesestotais, o paciente desdentado
geramente enfrenta dificuldades transitérias. Esse estagio é
um dos mais criticos durante o tratamento protético desses
pacientes, estando relacionado a aceitacdo das préteses. O
presente estudo teve como objetivo avaliar as possivels

TABLE 9- Mean range of anterior (protrusive) and lateral movements (in millimeters)

Patient Stage | Stage Il Stage llI Stage IV
Ant. Right Left Ant. Right Left Ant. Right Left Ant. Right Left

1 81 98 6.6 6.7 73 83 44 105 8.8 7.2 102 9.7
2 3.5 106 10.2 29 138 6.9 26 121 95 20 124 9.7
3 29 34 22 20 67 17 70 48 24 100 88 7.7
4 3.2 4.7 5.9 6.7 4.1 9.1 7.1 1.0 8.4 7.1 5.8 7.5
5 4.8 7.9 4.0 9.8 10.3 4.3 115 9.7 5.8 9.4 115 4.7
6 59 58 1.2 50 56 04 6.8 50 23 54 59 49
7 65 56 7.2 73 89 6.7 1.8 99 44 79 103 8.2
8 43 55 58 41 58 43 91 80 76 70 71 81

TABLE 10- Mean distance (range of movement) between intercuspal position and maximum opening (in millimeters)

Patient Stage | Stage Il Stage Il Stage IV
1 51.2 54.7 49.9 47.0
2 55.7 62.2 57.3 59.7
3 374 38.6 40.0 45.0
4 35.3 28.3 36.8 43.1
5 62.8 54.4 56.1 49.8
6 55.3 48.5 49.7 41.4
7 41.1 38.8 40.6 42.8
8 47.3 49.9 50.5 41.8
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dteragbes no padréo de movimentos mandibul ares decorrentes
da ingtalacdo de proteses totais em individuos desdentados,
durante o periodo de adaptacdo funcional. O sistema de
diagnéstico cinesiogréfico K6-1 (Myotronics Research Inc.,
Seditle, WA) foi empregado para avaliacdo de 08 pacientes
que foram previamente tratados para confeccdo de préteses
totais. Foram realizados regi stros daamplitude do movimento
mandibular de abertura e fechamento, velocidade do
movimento mandibular durante a abertura e fechamento,
movimento da mandibula entre a posi ¢ao de repouso postural
eamaximaintercuspidacdo, movimento damandibuladurante
amagtigacao eregistro do limite demovimento mandibular de
abertura e fechamento, lateralidade e protrusdo. Os pacientes
foram avaliados com as préteses antigas, no periodo imediato
ainstalacdo das préteses e nos periodos de aproximadamente
30diase 6 mesespos-instalacdo. Osresultadosdemonstraram
gue o padrdo dos movimentos mandibulares pouco se dtera
entreosperiodospré e pés-ingtd acio eentre diferentesestégios
apos a instalacdo das proteses totais, 0 que sugere que as
dificuldadesfuncionais apdsainstal acéo de prétessstotaisnao
est80 relacionadas adteragBes no padréo de coordenacdo dos
movimentos mandibulares. Assim, aadaptacdo dos pacientes
apoés a instalagdo de proéteses totais ndo se relaciona
propriamente a alteragBes funcionais do paciente, mas a
caracteristicasintrinsecas das préteses e a aspectos subjetivos
individuais.

UNITERMOS: Dentadura completa; Pacientes;
Cinesiografia

TABLE 11- Result of measurement contrasts
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