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Abstract

For patients seeking complete denture treatment, it is often difficult to manipulate the mandible into the centric relation position
due to the habitual closure induced by ill fitting dentures or may be trismus. Although, there has always been controversy existing
in the field of inter occlusal records. Intraoral gothic arch tracers provide the advantage of capturing the vertical dimension of
occlusion and centric relation in an easy-to-use technique for practitioners. Intraoral gothic arch tracing is a preferred method
of obtaining consistent positions of mandibular movements in centric and eccentric positions.The purpose of this study was to
determine the prevalence of patterns of gothic arch tracings in bps denture made in saveetha dental college. A total of 72 sheets
were analysed and reviewed. Experimental groups consisted of individuals who agreed for bps complete denture treatment. A
photographic image of the patterns of gothic arch tracings and prevalence of patterns and its association with age group and
gender was statistically analyzed. The prevalence of Typical pattern in 68.06%, followed by double arrow point pattern in 15.28%,
atypical and miniature pattern equally in 6.94% and least asymmetrical pattern in 2.78% was found in the given population.For
all age groups, Typical pattern(Green) was the most prevalent. Chi Square test [(Pearson's Chi-square value: 10.07, df : 8, p-value:
0.260 (p>0.005)] was done showing no association between patterns of gothic arch tracing and age. In both Males and Females,
Typical pattern (blue) was most prevalent. Asymmetrical is least prevalent. Chi Square test [(Pearson's Chi-squate value: 5.224, df
: 4, p-value: 0.265 (p>0.005)] was done showing no association of patterns of gothic arch tracing and gender.
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Introduction the centric relation, which is especially suitable for the patients
who could not obtain the correct maxillo-mandibular record rela-

In order to get optimum esthetics, function and phonetics in tionship by operator-guided recording methods [2].
complete denture fabrication, it’s necessary to accurately record

the maxillo-mandibular determinants of occlusion. It requires It's quite a challenging thing for all dental professionals, often

clinical skills to establish an accurate, repeatable and verifiable more the prosthodontist to achieve a stable denture especially the

measurement of the vertical dimension of occlusion and centric mandibular denture.Stability of mandibular complete dentures

relation [1]. are often improved by reducing the transverse forces on the den-

ture base through inclusion of linear (non interceptive) occlusion,

The Gothic arch (arrow point) tracing was first introduced to the selecting an occlusal plane that limits the horizontal vectors of

dental profession by Gysi in 1910 for recording centric jaw rela- force at occlusal contact and utilization of a central bearing in-

tion. The Gothic arch tracer has been acknowledged as one of the traoral Gothic arch tracing to record jaw relations [3].

most reliable and accurate patient-guided methods for obtaining
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In 1927, Phillips et al [4], stated that the apex of gothic arch
tracing indicates correct centric position. A study conducted by
Kapur et al [5], concluded that the intraoral tracing procedure is
more consistent than extra oral tracing/wax registration for re-
cording centric relation in complete denture prosthesis

In the study by Myers et al [6], it was observed that there is no evi-
dence in support of the context that a dentist assisted jaw relation
is more reproducible than the jaw relation indicated by Gothic
arch apex.

Prosthodontists all over the world emphasize on being able to
provide their complete denture patients with prosthesis that has
a natural look, have an aesthetically pleasing profile and provide
optimum functionality. Although to obtain such denture there
should be balanced occlusion in it. This can be achieved by de-
termining the vertical dimension in occlusion in harmony with
musculature of the patient and recording a repeatable and verifi-
able centric relation.

Previously numerous clinical trials [7-9], systematic reviews [10-
12], reviews |13-15], in vitro studies [106, 17|, case reports [17-19]
and surveys |20, 21] have been conducted in Saveetha dental col-
lege over the past few years . Now, we are carrying out many such
epidemiological researches with our huge university database. The
aim of this study was to determine the prevalence of patterns of
gothic arch tracings in BPS™ denture made in saveetha dental
college.

Materials and Methods

This retrospective study was done in a university setup in Chen-
nai, India where it has the advantages of a controlled environ-
ment. Ethical clearance was given from the Institutional Human
Ethical Committee of Saveetha Dental College and Hospital,
SIMATS, Chennai with the following ethical approval number
SDC/SIHEC/2020/DIASDATA /0618-0319.

A total of 72 sheets were assessed and reviewed and the data was
tabulated in MS Excel™ (Microsoft Office, USA). Data collection
was done from a university database, it followed the path as Pros-
thodontics, BPS denture, Final Impression and then Gothic arch
tracing, dated from 16th August 2019 to 30th March 2019. Sta-
tistical analysis was done using SPSS Statistics Software for win-
dows, version 20.0. Pearson correlation was done to determine
that is there any statistical significant difference between patterns

https://scidoc.org/IJDOS.php

of gothic arch tracings and age & gender.

Experimental group consisted of patients seeking prosthodontic
treatment as BPS complete denture This denture system uses the
Gnathometer M as the intraoral tracer. Analysis of the patterns
of gothic arch tracing was done retrospectively. A photographic
image of the pattern of tracing was taken up and assessed. Only
postgraduate students with various clinical experience were in-
cluded in this study.

Output variables assessed were the prevalence of patterns of
gothic arch tracing association with age groups and gender. The
management of incomplete/censored data was represented as
missing data/using formulas to calculate linear regression.

Cross verification of data was checked and evaluated by reviewer
and re-discussed.Internal and external validity of sample selected
was justified by homogeneity of sample as all samples agreed for
pursuing BPS complete denture and variables were performed
by postgraduates. Chi square test, Crosstabs were used for the
descriptive statistical correlation and descriptive bar charts were
obtained.

Results and Discussion

Retrospective analysis of gothic arch tracings obtained when re-
cording of centric relation during fabrication of bps denture for
the patients was assessed. A total of 72 sheets were analysed and
data for which was extracted from the university database.

The patterns of gothic arch tracing were categorized under five
headings as shown in (Figure 1). The photographic image de-
scribed the category of the pattern of gothic arch tracing and
then its association with age group was statistically analyzed. (Ta-
ble 1) depicts the pattern of tracings obtained in the various age
groups.It was observed that the typical arrow point pattern fol-
lowed by the double arrow point pattern was more prevalent in
all the age groups.

Intraoral gothic arch tracers are advantageous over their extraoral
counterparts also because they can be used with greater simplicity.
Use of intraoral gothic arch tracing device is simple , efficient, rel-
atively consistent and it determines vertical dimension of occlu-
sion and records repeatable retruded centric relation which helps
in fabrication of complete denture and is also used in extremely
resorbed ridges (Geneva Dental, Beverly Hills, CA).

Table 1. Frequency distribution of intraoral gothic arch tracing according to patterns shows distribution of typical pattern
in 68.1% followed by double arrow point in 15.3% , atypical and miniature pattern equally in 6.9% and least asymmetrical in
2.8%.

ARCH TRACING

PATTERNS OF GOTHIC

ATYPICAL

TYPICAL

ASYMMETRICAL

DOUBLE ARROW POINT

MINIATURE

Total

Frequency | Percent
5 6.9
49 68.1
2 2.8
11 15.3
5 6.9
72 100
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Figure 1. Commonly seen patterns of gothic arch tracing observed during recording of centric relations such as Typical,
Atypical, Asymmetrical, Double Arrow point and Miniature.

Figure 2. Bar graph depicts various patterns of intra oral gothic arch tracing during recording of centric relation in com-
plete denture patients. X-axis represents patterns of tracing obtained during recording centric relation position and Y axis
represents number of patients.The graph shows prevalence of Typical pattern in 68.06%, followed by double arrow point
pattern in 15.28%, atypical and miniature pattern equally in 6.94% and least asymmetrical pattern in
2.78%.

Figure 3. Bar graph depicting various patterns of gothic arch tracing in complete denture patients. X-axis represents
age groups, Y axis represents percentage of prevalent patterns of gothic arch tracing. For all age groups, Typical
pattern(Green) was the most prevalent. Chi Square test [(Pearson's Chi-square value: 10.07, df : 8, p-value: 0.260 (p>0.005)]
was done showing no association between patterns of gothic arch tracing and age making them statistically insignificant.

Linear occlusion has been reported to significantly reduce trans-
verse force vectors and to provide a consistent vertical seating
force in both centric and eccentric mandibular movement, thus
improving the stability [22, 23], Winkler S,1996, [24-26]. Mandib-
ular denture base stability is reported to be increased through the
linear occlusion (Gronas et al, 1974).

The use of intra oral gothic arch tracing devices is a simple, ef-
ficient and relatively consistent technique to determine both verti-
cal dimension in occlusion and record a repeatable jaw relation-
ship when fabricating complete dentures [27]. In 1999, Fenlon

Madhura Deshmukh, Nabeel Ahmed, S
tive Study. 17 | Dentistry Oral Sei. 2019;S

)2:002:6-10.

[28], has demonstrated a positive correlation between complete
denture usage and the accuracy of the maxillomandibular rela-

tionship record(MMRR).

An inappropriate complete denture would lead to mandibular
protrusion and deviation [29]. The Biofunctional Prosthetic Sys-
tem (BPS, Ivoclar Vivadent AG, Liechtenstein) for complete den-
ture uses the ‘Gnathometer M’, which consists of wax rims and
the Gothic arch tracer mounted to the nal impression. This can
pro- vide better retention and stability, and is also easier to operate
compared with the traditional Gothic arch tracer [30].
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Figure 4. Bar graph depicting various patterns of gothic arch tracing in complete denture patients. X-axis represents
gender, Y axis represents prevalent patterns of gothic arch tracing. In both Males and Females, Typical pattern (blue) was
most prevalent. Asymmetrical is least prevalent. Chi Square test [(Pearson's Chi-square value: 5.224, df : 4, p-value: 0.265
(p>0.005)] was done showing no association of patterns of gothic arch tracing and gender making them statistically insig-

nificant.

Evidence provided previously in studies by Posselt et al in 1952,
Boucher et al., in 1961 and Aprile et al., in 1947 [31-33], sug-
gests that the character of the Gothic arch or arrow-point (nee-

dibular prosthesis stability utilizing linear occlusion, occlusal plane selec-
tion, and centric recording. J Prosthodont. 2004 Mar;13(1):55-61.Pubmed
PMID: 15032898.

; e — - [4]. Phillips GP. Fundamentals in the reproduction of mandibular movements in
dlePOIﬁt) tracing 1s remarkably similar to that of the vertical range edentulous mouths. The Journal of the American Dental Association (1922).
of the hinge opening movement. 1927 Mar 1;14(3):409-15.

[5]. Kapur KK, Yurkstas AA. An evaluation of centric relation records obtained
. . . by various techniques. ] Prosthet Dent. 1957 Nov 1;7(6):770-86.

In th_ls Study’ re.trosp' CCUV? analysm (.)f prevalence of Patterns of [6]. Myers M, Dziejma R, Goldberg J, Ross R, Sharry J. Relation of Gothic arch

gothic arch tracings in patients obtained when recording of cen- apex to dentist-assisted centric relation. ] Prosthet Dent. 1980 Jul;44(1):78-

tric relation was done during fabrication of bps denture was as- 81. Pubmed PMID: 6929927.

sessed. Also , the prevalence of association of patterns of gothic [7]. Jyothi S, Robin PK, Ganapathy D. Periodontal health status of three differ-

. . ent groups wearing temporary partial denture. Research J. Pharm. and Tech.
arch tracings with age groups and gender was analysed. It was 2017:10(12):4339.42

found that the typical arrow point pattern followed by the dou- [8]. Duraisamy R, Krishnan CS, Ramasubramanian H, Sampathkumar J, Mari-

ble arrow point pattern was more prevalent in all the age groups. appan S, Navarasampatti Sivaprakasam A. Compatibility of Nonoriginal

Also, it was observed that the typical arrow point pattern followed Abutments With Implants: Evaluation of Microgap at the Implant-Abut-
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