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S ince 1920, more than 50 publications have 
described or evaluated techniques relating to the 
location of the posterior border of the maxillary 
denture.’ Most of these articles discussed the 
displacement of the soft tissues as the critical factor 
in the posterior palatal seal technique, while a few 
articles discussed the anatomic relationship between 
the fovea palatini and the posterior border of the 
maxillary denture. 

It is generally agreed that the posterior border of 
the maxillary denture must extend at least to the 
vibrating line, or in most instances, the denture 
should end at the vibrating line.“-” Physiologically, 
the vibrating line of the palate is the junction of the 
movable and immovable portion of the soft palate. 
This should not be confused with the anatomic 
-junction of the soft and hard palate.‘. “. j-i Location 
of the vibrating line relies on visual observation. The 
currently used techniques for determining the loca- 
tion of the vibrating line are based on (1) phonation 
of the “ah” sound,‘, ‘. ‘-“’ (2) the swallowing meth- 
od,‘. I’ and (3) the nose-blowing method.‘. ‘. ‘I-” 

Some anatomic structures are significant guides 
for locating the posterior border of the maxillary 
denture. These guides include the fovea palatini, 
which are consistently present in the otherwise 
nonmutilated mouth. The openings of the fovea 
palatini are close to the vibrating line and are always 
in soft tissue, making them useful guides for the 
location of the denture’s posterior border? I” 

The purpose of this study was to investigate the ’ 

reliability of the fovea palatini as anatomic land- 

Read before The Carl 0. Boucher Prosthodontic Conference, 

Columbus, Ohio. 
Submitted in partial fulfillment of the requirements for the MS. 

degree, The Ohio State University, Columbus, Ohio. 

*Assistant professor, Removable Prosthodontic Department, 

0022-3913/80/020133 + 05800.50/00 1980 The C. V. Mosby Co 

marks for determining the posterior border of the 
maxillary denture. 

MATERIALS AND METHODS 

One hundred four subjects were screened for this 
study. The palate of each subject was examined for 
evidence of pathologic changes, for the visibility plus 
number and location of the fovea palatini, and for 
the visibility of the vibrating line (Table I). 

Of the 104 subjects, 72 met the study’s criteria. 
These 72 subjects were instructed to rehearse the 
nose-blowing method several times until they 
became acquainted with it. In the nose-blowing 
method the tissues were made “damp dry” with a 
2 X 2 cm gauze. When the soft palate moved after 
gently pinching the subject’s nose and having the 
subject attempt to blow air through the nose, both 
the accentuated fovea palatini and the vibrating line 
were marked with an indelible pencil* (Fig. 1). After 
the vibrating line was marked, the nose-blowing 
action was repeated to verify the accuracy of the 
markings. Measurements recorded in this study were 
made by two observers. However, before measuring 
distances between the landmarks on a subject’s 
palate, the observers each made an independent 
preliminary examination in which they located the 
fovea palatini and the vibrating line and compared 
their observations. If they agreed as to the landmark 
location, they proceeded with the measurements. If 
they did not agree, they repeated their preliminary 
examinations until their observations coincided. 

An uncalibrated engineering compasst was used 
to measure the distance between the midpoint of the 
fovea palatini and the vibrating line along the 

*Mongol Pencil, Eberhard Faber Pen and Pencil Co., Crestwood, 
Wilkes-Barre, Pa. 

TCampus Drawing Instrument, Charvoz-Carsen Corp., Rairfield, 

N. J. 
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Fig. 1. Both the accentuated fovea palatini and the 
vibrating line were located and marked with indelible 
pencil using the nose-blowing method. 

Fig. 2. A compass was used to meisure the distance 
between the midpoint of the fovea palatini and the 
vibrating line along the midline of the palate. 

midline of the palate (Fig. 2). The measurements 
made by the compass were then compared directly to 
the calibrations on a stainless steel metric rule and 
were recorded in millimeters (Fig. 3). 

During the procedure, one of the two observers 
acted as operator and the other as recorder. The 
operator first used the compass to make the palatal 
measurement on a subject. He then handed the 
compass to the recorder who made and recorded the 
metric conversion without telling the operator what 
the reading was. The recorder then readjusted the 
compass to a randomly arbitrary setting and handed 
it back to the operator who made a second measure- 
ment. After this procedure was repeated three times, 
the operator and recorder exchanged roles. The new 
operator then proceeded to make his own three 
measurements on the same subject. The measure- 
ments made by each operator on each subject were 
averaged separately and used as data in compiling 
the statistical analysis for the study (Table II). 

CHEN 

Fig. 3. Measurements made by the compass were then 
compared directly to the calibrations on a stainless steel 
metric rule. 

Table I. Criteria for each subject in the study 

Step Screening information Criteria 

Existing pathologic condi- None Yes 
tions of palate 

Visibility of fovea palatini Visible Obscure 
Number and location of fov- Left Right 

ea palatini 
Visibility of vibrating line Visible Obscure 

Table II. Measurements of each subject made 
by the observers and averaged separately in 
millimeters 

Measurement Observer A* Observer B* 

First +3.3 +3.2 

Second +3.2 +3.3 

Third +3.1 +3.2 

Average +3.2 + 3.23 

* + = fovea palatini located posterior to the vibrating line. 

RESULTS 

There were 72 subjects with ideal fovea palatini 
located one on each side of the palate (Fig. 4). 
Twenty-one subjects (20.2%) had one fovea palatini 
located on one side of the palate. The fovea palatini 
of three of these subjects were located on the right 
side while those of the other 18 subjects were located 
on the left side. No fovea palatini were found in eight 
subjects (7.7%). One subject (0.9%) had three fovea 
palatini, one located on each side and one located on 
the midline of the palate (Fig. 5). One subject (0.9%) 
had four fovea palatini, two located on each side of 
the palate (Fig. 6). One subject had two fovea 
palatini, both located on the left side of the palate. 

Among the 72 ideal subjects, 18 had fovea palatini 
whose location coincided with that of the vibrating 
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Fig. 4. Bar graph showing the percentage of the subjects 
versus the number of the fovea palatini. 

Fig. 6. Subject had four fovea palatini, two on each side 
of the palate. 

Fig. 5. Subject had three fovea palatini, one located on 
each side and one located on the midline of the palate. 

line. None of the subjects had fovea palatini located 
anterior to the vibrating line. The remaining 54 
subjects had fovea palatini located posterior to the 
vibrating line. Their measurements were recorded as 
“positive” readings (Table III). 

According to observer A, six of these 72 subjects 
(8.3%) had fovea palatini located within 1 to 2 mm 
posterior to the vibrating line, 11 subjects (15.3%) 
within 2 to 3 mm, 21 subjects (29.2%) within 3 to 4 
mm, 11 subjects (15.3%) within 4 to 5 mm, 4 subjects 
(5.6%) within 5 to 6 mm, and one subject (1.4%) had 
fovea palatini located more than 6 mm posterior to 
the vibrating line (Fig. 7). 

According to observer B, four subjects (5.6%) had 
fovea palatini located within 1 to 2 mm posterior to 
the vibrating line, 16 subjects (22.2%) within 2 to 3 
mm, 18 subjects (25%) within 3 to 4 mm, 12 subjects 
(16.7%) within 4 to 5 mm, 3 subjects (4.2%) within 5 
to 6 mm, and one subject (1.4%) had the fovea 
palatini located more than 6 mm posterior to the 
vibrating line (Fig. 7). 
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Fig. 7. Bar graph showing the percentage of the subjects 
versus the distance between the fovea palatini and the 
vibrating line. 

The fovea palatini of the 18 subjects (25%) whose 
fovea coincided with the vibrating line were consid- 
ered to be located 0 to 1 mm posterior to the 
vibrating line. The width of the indelible pencil line 
was approximatley 0.5 mm. 

STATISTICAL ANALYSIS 

The results of this study were analyzed by the 1 test 
to compare the mean values of the measurements 
made by two observers. The statistical, analysis 
revealed a small but significant difference in the 
findings of observer A and observer B: (1) 38 of the 
individual mean values of the results of observer A 
were higher than those of observer B, while nine of 
the individual mean values of the results of observer 
A were lower than those of observer B (Table III), (2) 
25 of the individual mean values of observer A were 
the same as those of observer B (this number includes 
the mean values of measurements made on those 18 
subjects whose fovea palatini coincided with the 
vibrating line), (3) the median values were 3.34 mm 
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Table III. Each subject’s average measurement 
made by observer A and observer B and the 
difference between the measurements of the 
two observers in millimeters 

Measurements Measurements 
Subject of observer A of observer B Difference 

1 1.00 1.00 0.00 
2 1.17 1.17 0.00 
3 1.80 1.90 -0.10 
4 1.83 2.07 -0.24 
5 1.90 1.90 0.00 
6 1.93 2.00 -0.07 
7 2.10 2.03 +0.07 
8 2.17 2.03 +0.14 
9 2.17 2.07 +0.10 

10 2.43 2.43 0.00 
11 2.43 2.53 -0.10 
12 2.47 2.00 +0.47 
13 2.83 2.90 -0.07 
14 2.87 2.57 +0.30 
15 2.87 2.80 +0.07 
16 2.90 2.97 -0.07 
17 2.93 2.93 0.00 
18 3.00 2.97 +0.03 
19 3.07 2.97 +oso 
20 3.07 3.00 +0.07 
21 3.10 3.03 +0.07 
22 3.13 3.03 +0.10 
23 3.17 2.93 +0.24 
24 3.17 3.03 +0.14 
25 3.20 3.43 -0.23 

*Those 18 subjects whose fovea palatini coincided with the 
vibrating line were recorded as 0.5 mm (the width of the indelible 
pencil line) in the mean values analysis for both observers. 

for observer A and 3.30 mm for observer B (Table 
IV), (4) for each observer there were 27 observation 
values above and below these medians (Table IV), 
(5) the mean value of all measurements made by 
observer A was 2.71 mm, (6) the mean value of all 
measurements made by observer B was 2.66 mm, (7) 
the difference between these two mean values was 
0.05 mm (Table III), (8) the standard errors of the 
mean were found to be -+ 0.19 for observer A and 
k 0.18 for observer B, and (9) the difference between 
measurements made by the two observers were 
statistically significant (t = 2.89, p < .Ol). 

DISCUSSION 

The nose-blowing method was used to observe the 
locations of the fovea palatini and the vibrating line. 
The fovea palatini of those subjects whose fovea 
coincided with the vibrating line were considered to 
be located 0 to 1 mm posterior to the vibrating line, 
because the width of the indelible pencil line was 

Table III. cont’d 

Subject 
Measurements 
of observer A 

Measurements 
of observer B Difference 

26 3.20 3.23 -0.03 
27 3.30 3.23 +0.07 
28 3.37 3.17 +0.20 
29 3.47 3.43 +0.04 
30 3.47 3.47 0.00 
31 3.50 3.37 +0.13 
32 3.57 3.50 +0.07 
33 3.77 3.60 +0.17 
34 3.80 3.70 +0.10 
35 3.80 3.80 0.00 
36 3.90 3.87 +0.03 
37 3.93 3.90 +0.03 
38 3.97 3.90 +0.07 
39 4.10 4.03 +0.07 
40 4.17 4.03 +0.14 
41 4.20 4.07 +0.13 
42 4.20 4.27 +0.13 
43 4.43 4.40 +0.03 
44 4.47 4.37 +0.10 
45 4.47 4.40 +0.07 
46 4.47 4.43 +0.04 
47 4.50 4.40 + 0.10 
48 4.50 4.43 +0.07 
49 4.83 4.47 +0.36 
50 5.07 4.97 +0.10 
51 5.13 5.20 -0.07 
52 5.53 5.40 +0.13 
53 5.67 5.50 +0.17 
54 6.47 6.20 +0.27 

Mean* 2.71 2.66 +0.05 

Table IV. Median values and distribution for 
54 measured distances 

Ndmber of 
observations 

Observer 

Median Above 
value median 

(mm) value 

Below 
median 
value 

A 3.34 27 27 
B 3.30 27 27 

approximately 0.5 mm. The consistently higher 
measurements given by observer A compared to 
observer B may have been caused by the time elapse; 
the pencil line became more diffuse between the two 
measurement times. Therefore, observer B probably 
had more difficulty in orienting the instrument to 
the midpoint of the pencil line. 

Both observers’ results showed similar distribution 
curves. They also agreed that the most frequent 
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measurement between the fovea palatini and the 
vibrating line was 3 to 4 mm (Fig. 7). The closeness 
of the median values and the same distribution of the 
number of observations indicate a consistency in the 
measurements of the two observers (Table IV). 

In recording the distance between the fovea pala- 
tini and the vibrating line, the average of the 
measurements of observer ‘4 was 2.71 mm, while the 
average of observer B was 2.66 mm. Although the t 
test showed that the difference between these two 
observers was significant, the difference between 
these two mean values of only 0.05 mm is probably 
not important from a clinical standpoint since exist- 
ing techniques and instruments for determining the 
vibrating line do not permit precision greater than 
0.5 mm. The posterior border of the upper denture is 
not likely to lose its retentive characteristic if it is 
overextended or underextended by 0.5 mm or less. 
Also, the closeness of the standard errors of the mean 
for observer A (-t 0.19) and observer B ( +- 0.18) 
indicated that the measuring errors made by both 
observers were consistent. Therefore, the results of 
the measurements made by both observers justify a 
comparison. 

SUMMARY AND CONCLUSIONS 

A study was carried out to measure the distance 
between the fovea palatini and the vibrating line. 

1. The nose-blowing method appears to be an 
accurate method for locating the fovea palatini and 
the vibrating line. 

2. Seventy percent of the subjects observed in this 
study had two fovea palatini. 

3. When present, the fovea palatini of 25% of the 
subjects lay directly on the vibrating line. 

4. In 7% of the subjects the fovea palatini were 
located within 1 to 2 mm posterior to the vibrating 
line, in 18.8% within 2 to 3 mm posterior to the 
vibrating line, in 27.1% within 3 to 4 mm posterior to 
the vibrating line, in 16% within 4 to 5 mm posterior 
to the vibrating line, in 4.9% within 5 to 6 mm 
posterior to the vibrating line, and in 1.4% more than 
6 mm posterior to the vibrating line. 

5. The fovea palatini are unreliable guides for 
locating the center portion of the posterior border of 
the maxillary denture. 
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