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The primary stress-bearing area in most impression
techniques of the mandible is the buccal shelf.1 The

buccal shelf is bounded medially by the crest of the
residual alveolar ridge, laterally by the external oblique
ridge, anteriorly by the buccal frenum, and posteriorly
by the retromolar pad.2 This area is important because
of its right angle relationship to the vertical occlusal
forces and large dense cortical bone support.

Unfortunately, dentures often fail to cover this area
in its entirety because of extension inadequacy of the
impression stage,2,3 thus causing fit, retention, and
stability problems. Developing the proper border ex-
tensions is a key step in preparing the impression tray
for a satisfactory impression. This procedure can be fa-
cilitated by careful observation of labial and buccal
vestibular spaces along with measurements made with
a periodontal probe.4

The objectives of this study were to assess whether
a periodontal probe measurements could be used to
obtain a predictable reproduction of the buccal shelf
and to identify whether there were significant differ-
ences between the widths of the anatomic buccal shelf
and the corresponding denture portions from dental
clinics of general dentists.

Materials and Methods

One hundred patients and their complete dentures
from the dental clinics of general dentists were clini-
cally examined. All patients were measured at the an-
terior (buccal frenum area), posterior (anterior edge of
the retromolar pad), and middle (center of anteropos-

The objective of this study was to assess whether a periodontal probe measurement
could be used to obtain a predictable reproduction of the buccal shelf areas in
mandibular dentures. One hundred patients were measured for the anterior, middle,
and posterior width of the buccal shelf with a periodontal probe. This measurement
was then compared with that of the corresponding portion of the existing denture. At
each portion, there were statistically significant differences in the width of the buccal
shelf and that of the corresponding portion of the existing denture from dental clinics
of general dentists. The periodontal probe could be used to measure the width of the
buccal shelf to obtain a predictable reproduction of the buccal shelf areas in
mandibular dentures. Int J Prosthodont 2007;20:535–537. 

aGraduate Student in Prosthodontics, Graduate Institute of Dental
Sciences, Kaohsiung Medical University, Kaohsiung, Taiwan.
bProfessor, Department of Prosthodontics, Kaohsiung Medical
University Hospital and Faculty of Dentistry, College of Dental
Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan.
cAssociate Professor, Graduate Institute of Dental Sciences,
Kaohsiung Medical University, Kaohsiung, Taiwan.
dLecturer, Department of Prosthodontics, Kaohsiung Medical
University Hospital and Faculty of Dentistry, College of Dental
Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan.
eProfessor Emeritus, Department of Removable Prosthodontics,
School of Dentistry, University of Missouri-Kansas City, Missouri.

Correspondence to: Dr Tsau-Mau Chou, Department of
Prosthodontics, College of Dental Medicine, Kaohsiung Medical
University, 100 Shih-Chuan 1st Road, Kaohsiung 80708, Taiwan. 
E-mail: pro11sth@kmu.edu.tw

Predictable Reproduction of the Buccal Shelf Area in
Mandibular Dentures
Jhen-Dong He, DDSa/Tsau-Mau Chou, DMD, MScD, DScDb/Hong-Po Chang, DMD, PhDc/
Jen-Hao Chen, DDS, MSDd/Yi-Hsin Yang, MS, PhDc/Dorsey J. Moore, DDSe

Short Communication

He.qxd  8/29/07  12:26 PM  Page 535



terior width of buccal shelf) widths of the buccal shelf
with a periodontal probe (Hu-Friedy). The widths of the
buccal shelf were measured from the crest of the resid-
ual alveolar ridge to the external oblique ridge. The
probe was placed so that it lay along the mucosa cov-
ering the buccal shelf. The measurements were then
made with the corresponding portions of the existing
denture (Fig 1). The paired t test was used to identify
discrepancy between the 2 measurements.

To assess the reliability of the measurements, 2 ex-
aminers independently operated a pilot study of 26
patients. The 2-sample t test was used to compare
gender difference and both-side variance.

Results

The correlation coefficients were around 0.85, indicat-
ing a high level of reproducibility between different ex-
aminers. The gender and age distribution of the sub-
jects in this sample are shown in Table 1.

The mean width of the buccal shelf was smallest at
the anterior portion and largest at the posterior portion.
The left and right values were nearly the same (ante-
rior r = 0.9408, middle r = 0.9553, and posterior r =
0.9548). Statistical comparison between the widths of
the buccal shelf and the corresponding portion of the
existing denture is shown in Table 2. At each portion,
there was a statistically significant difference in the
width of the buccal shelf and that of the correspond-
ing portion of the existing denture (P < .0001). The
width of the corresponding portion of the existing den-
ture was smaller than that of the buccal shelf at the an-
terior, middle, and posterior portions. There were also
statistically significant differences in the widths of these
3 portions between males and females (P < .0001, P <
.001 and P < .0001, respectively; Table 3). The width of
the buccal shelf in males was larger than in females.
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Fig 1 Measuring the widths of the buccal shelf with a periodontal probe: (left to right) anterior width, middle width, posterior width.

Table 1 Gender and Age Distribution of the Subjects

Gender N Mean age (y)

Female 58 76.57
Male 42 75.85
Total 100 76.26

Table 2 Widths (mm) (Mean ± SD) of the Buccal Shelf
and Dentures

Site Buccal shelf Denture Paired t test

Anterior
Right 8.8 ± 1.2 7.8 ± 1.6 < .0001
Left 8.8 ± 1.1 7.8 ± 1.7 < .0001
Combined 8.8 ± 1.1 7.8 ± 1.5 < .0001

Middle
Right 11.1 ± 1.2 8.2 ± 1.7 < .0001
Left 11.2 ± 1.2 8.2 ± 1.8 < .0001
Combined 11.1 ± 1.2 8.2 ± 1.6 < .0001

Posterior
Right 13.3 ± 1.1 7.0 ± 1.9 < .0001
Left 13.3 ± 1.1 6.9 ± 1.9 < .0001
Combined 13.3 ± 1.1 7.0 ± 1.8 < .0001

Table 3 Widths (mm) (Mean ± SD) of the Buccal Shelf
and Denture According to Gender

Site Buccal shelf Denture Paired t test

Anterior
Men 9.2 ± 1.0 7.8 ± 1.4 < .0001
Women 8.4 ± 1.1 7.7 ± 1.6 < .0001
t .0004 .7940

Middle
Men 11.5 ± 0.2 8.3 ± 1.7 < .0001
Women 10.9 ± 0.2 8.1 ± 1.5 < .0001
t .0079 .5906

Posterior
Men 13.7 ± 0.9 7.0 ± 1.9 < .0001
Women 12.9 ± 1.2 7.0 ± 1.7 < .0001
t .0004 .9973
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Discussion

There have been few studies on the width of the buc-
cal shelf. The results of this study demonstrated that
periodontal probe measurements could be used to ob-
tain a predictable reproduction of the buccal shelf
areas in mandibular dentures.

At the buccal shelf area, the denture border can be
extended to, on, or even over the external oblique
ridge; therefore, the ridge must be recorded by mak-
ing the impression.5 The buccinator muscle has its
lower fibers attached to the buccal shelf and the ex-
ternal oblique ridge. Thus, visualization may not be ac-
curate because of the attachment of the buccinator
muscle. 

The findings of this study suggest that clinicians
should use a periodontal probe to measure the width
of the buccal shelf before fabricating complete den-
tures. Then, the measurement can be made with the
corresponding portion of the custom impression tray
to determine if it extends properly.

Conclusion

1. The general dentist usually foreshortens the buccal
shelf.

2. This study shows how to achieve a properly ex-
tended buccal shelf for the custom impression tray.
The periodontal probe is an excellent dental tool to
achieve the goal.
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Literature Abstract

Microabrasion of cast metal margins—A warning

This observational study aimed to examine the damage risk to dental alloys exposed to microabrasion. Plastic test patterns were

beveled to simulate casting margins and were cast in a variety of dental alloys. The specimens were grossly divested using blunt

mechanical forces and rotary instruments and the residual investment was removed using chemical divestment. The cast specimens

were exposed to horizontal and vertical streams of low-pressure microabrasion with 50-µm aluminum oxide particles. Measurements

of lost metal structure were made using a measuring microscope. Considering the fact that this study was not scientifically designed

and that no statistical analysis of the data was performed, presentation of the numerical results may be misleading. However, the

fact that microabrasion can cause damage to casting margins has been well demonstrated. Adoption of appropriate measures for

prevention of this damage is suggested by the authors. 
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