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The Influence of Home Position(H.P.) and Random Position(R.P.)

on the Shape of Prepared Tooth Surfaces
-Upper Left 1st Molar for Full Cast Crown-

Seung-Jeong Lee, D.M.D., M.S.D., Dae-Gyun Choi, D.D.S., D.D.Sc.
Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung Hee University.

To properly prepare teeth, dentists require a direct view of the working area and are often placed in a difficult position,
moreover, a high proportion of dentists suffer from headache and back pain. Dentists who make use of the dental mirror
and position their patients carefully to gain a proper view report less headache, pain and discomfort in the shoulders. It
is recommended that dentists learn the "Home Position(H.P.)" which among the various "Random Position(R.P.)" methods,
enables dentists to approach their patients in a stable posture.

The purpose of this study was to compare tooth preparation in the H.P. and the R.P., and evaluate the clinical efficacy
of the H.P.. Tooth preparation for a full cast crown was performed on the maxillary left 1st molar using the H.P. and
the R.P., and the shapes of the prepared tooth surfaces at the two different operating positions were compared. The amount
of occlusal reduction, marginal width, height, and axial taper were measured and analyzed. A T-test was performed
separately to compare the results of the H.P. and the R.P. with respect to the accuracy of the corresponding tooth

reduction.
The results were as follows. ;

1. The amount of occlusal reduction was excessive on the mesiobuccal cusp(P<0.05), and deficient on the lingual cusp
in the H.P.(P<0.01). In the R.P., this was excessive on the buccal cusp and deficient on the fossa and distolingual
cusp(P<0.01).

2. The amounts of marginal width were excessive in all areas except on the lingual and mesial surfaces in the H.P. and
lingual surface in the R.P.(P<0.01).

3. The marginal heights were achieved more accurately in the R.P. than the H.P.(P<0.01).
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was tipped in the distolingual direction.

the R.P.,

4. Axial surface taper was excessive in all areas in the H.P.(P<0.01). But the axial taper of measured areas was even,
and tooth is more like to retain its original axis after reduction. In the R.P., axial surface taper was excessive on the

mesial and buccal area, and deficient on the distolingual area(P<0.01), and therefore, the axis of the prepared teeth

5. The times needed for preparation were 12 minutes and 49 seconds in the H.P., and 11 minutes and 35 seconds in
and the R.P. was statistically faster(P<0.01).

The tooth preparation in the H.P. achieved its goal, in that it enabled the operator to make even tooth reduction. In

conclusion, the H.P. system offers an improved method that can be used in clinic after specific training.
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Fig. 1. Classification of grip for handpiece.
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Table 1. Home position for full cast crown preparation of maxillary left 1st molar

Working Operator | Lateral angle| A-P angle| Mouth . . Resting . Diamond
o . Grip Finger rest . View )
area position of head of head | opening point point
Buccal occlusal I #24 buccal
! ! 11:00 | Re20, 90, N Grip2 w1 | Viewl | T2
surface (1 cusp
Lingual occlusal . #2425 .
12:00 Rt.20, 90, I Grip2 | | ) C View4 TF22
surface lingual cervix
. #24,25 L~
Buccal surface 11:00 Rt.10, 90, m Gripl . M-C | Viewl 2 102R
lingual cusp
Lingual . . -
11:30 Rt.10, 90, m Gripl #25 palate C View3 4| 102R
surface
#24, 25 .
Distal surface 11:00 Rt.10, 90, il Grip2 ) T-M View2 102R
lingual cusp
. #24, 25 .
Mesial surface 11:30 Rt.10, 90, il Grip2 ) T-M Viewl 102R
lingual cusp
Finishing,
o Same as the above except bur SF102R
polishing

Mouth opening

I :mouth opening that one finger can enter the mouth horizontally.

[I:mouth opening that two fingers can enter the mouth horizontally.

IM:mouth opening that three fingers can enter the mouth horizontally(maximum opening).

Grip 1, 2, 3 : See Fig. I.
Resting point T, M, L, C : See Fig. 2.
View 1, 2, 3, 4 : See Fig. 3.

Grip 2- A1 9] tiaf 7]+<) &£3te]7F oF 50-60%=2]
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e = R T
7]:r1 Akl %;GOIQ x]XJ_ﬁ
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Fig. 2. Positions of the resting points.
T—tip side
M-medial side
L—lateral side
C—center of palm side
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Working area

View 2 View 3

Fig. 3. View of working area.
When dental mirror is positioned one of
these views, One can see the area that

cannot be seen in a direct view.
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Fig 4. Schematic diagram of rubber mold for
measurement of reduction amount.
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MBC DBC MF CF DF MLC DLC

RP.

Fig. 5. Mean(Max. & Min.) of occlusal reduction
at H.P. and R.P.
MBC: mesiobuccal cusp
DBC: distobuccal cusp
MF: mesial fossa
CF: central fossa
DF: distal fossa
MLC: mesiolingual cusp
DLC: distolingual cusp



Table 2. Amount of occlusal reduction(mm)

MBC DBC MF CF DF MLC DLC
Mean 1.459 1.406 1.319 1.305 1.310 1.716 1.661
(SD.) (0.161) (0.197) 0.171) (0.167) (0.184) (0.109) (0.155)
H.P. Min. 1.414 1.350 1.271 1.258 1.258 1.685 1.617
Max. 1.506 1.462 1.368 1.353 1.363 1.747 1.705
T-test * *3% *3%
Mean 1.511 1.449 1.245 1.204 1.204 1.796 1.691
(SD.) (0.146) (0.168) (0.151) (0.190) (0.149) (0.183) (0.175)
R.P. Min. 1.469 1.401 1.202 1.150 1.161 1.744 1.641
Max. 1.552 1.496 1.288 1.258 1.246 1.848 1.741
T-test ** * * EE Kk o
T-test was done to compare with guide line(1.4mm:buccal cusp, 1.3mm:fossa, 1.8mm:lingual cusp).
*: significantly different at P=0.05
**: significantly different at P=0.01 MF: mesial fossa
H.P.: home position CF: central fossa
R.P.: random position DF: distal fossa
MBC: mesiobuccal cusp MLC: mesiolingual cusp
DBC: distobuccal cusp DLC: distolingual cusp
3. Hed 0|
HPE QARZ971500 9ane Aed 3
ke ne009 oA AN 71 E ek, 44457
—-ap wAeel sow welo] Y4E Aoz e
o RPE U4 BESARG 4y 45 oy,
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= o] AT MAxol9 W EFE
A, A7, A 71538 Aol & t-test T A
Fig. 6. Mean of marginal width(mm) at H.P. and R.P. £ g5 YeEN S tH(Table 4, Fig. 7).
MB: mesiobuccal line angle
B: buccal surface 4, 20 AAE
DB: distobuccal line angle
D: dls‘tal s'urface‘ HPE BE RO AAE7} AA8 okn
ELI . d1st(1hngufal line angle a7 GE} Amdow FEd & R
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Table 3. Marginal width at the 1.0mm level above the margin(mm)

EX=]

MB B DB D DL L ML M
Mean 0.541 0.544 0.702 0.767 0.794 0.505 0.580 0.520
(S.D.) (0.080) (0.072) (0.101) (0.087) (0.125) (0.044) (0.1061) (0.076)
H.P. Min. 0.518 0.524 0.673 0.743 0.758 0.493 0.550 0.499
Max. 0.564 0.565 0.731 0.792 0.829 0.518 0.610 0.543
T_test * 3k k% * 3k k% * 3k * 3k
Mean 0.581 0.539 0.735 0.857 0.786 0.495 0.557 0.551
(S.D)) (0.063) (0.058) (0.147) (0.101) (0.096) (0.086) (0.128) (0.083)
R.P. Min. 0.564 0.523 0.735 0.828 0.786 0.471 0.521 0.527
Max. 0.599 0.556 0.693 0.886 0.759 0.520 0.594 0.575
T-test ** *% *% *% sk *% *%
T-test was done to compare with guide line(0.5mm).
*: signiﬁcantly different at P=0.05 DB: distobuccal line angle
**: significantly different at P=0.01 D: distal surface
H.P.: home position DL: distolingual line angle
R.P.: random position L: lingual surface
MB: mesiobuccal line angle ML: mesiolingual line angle
B: buccal surface M: mesial surface
Table 4. Marginal height from the gingival crest(mm)
MB B DB D DL L ML M
Mean 0.082 0.045 -0.013 -0.009 -0.150 0.019 0.096 0.278
(S.D.) (0.112) (0.071) (0.106) (0.158) (0.138) (0.046) (0.079) (0.195)
H.P. Min. 0.050 0.025 -0.044 -0.054 -0.189 0.005 0.074 0.222
Max. 0.113 0.065 0.017 0.036 -0.111 0.032 0.119 0.333
T-test *F w3 *% *ok %% %%
Mean 0.093 0.054 0.004 0.182 -0.009 0.024 0.074 0.332
(S.D.) (0.126) (0.099) (0.110) (0.187) (0.145) (0.088) (0.086) (0.242)
R.P. Min. 0.058 0.026 -0.028 0.129 -0.050 -0.001 0.049 0.264
Max. 0.129 0.083 0.035 0.236 0.033 0.048 0.098 0.401
T_test *% &% &% *k &%

T-test was done to compare with guide line(Omm).

*: significantly different at P=0.05
**: significantly different at P=0.01
H.P.: home position

R.P.: random position

+: supragingiva

0: equigingiva

- subgingiva

MB: mesiobuccal line angle
B: buccal surface

DB: distobuccal line angle
D: distal surface

DL: distolingual line angle
L: lingual surface

ML: mesiolingual line angle
M: mesial surface



—— Guide line (0)
—=—HP.
— =R.P.

Fig. 7. Mean of marginal height(mm) from the

gingival crest at H.P. and R.P.
MB: mesiobuccal line angle

B: buccal surface

DB: distobuccal line angle

D: distal surface

DL: distolingual line angle

L: lingual surface

ML: mesiolingual line angle

M: mesial surface

Table 5. Axial taper(degree(®))

——HP
— -RP

—— Guide line (3)

Fig. 8. Mean of axial taper(degree(")) at H.P. and

R.P.

MB: mesiobuccal line angle
B: buccal surface

DB: distobuccal line angle
D: distal surface

DL: distolingual line angle
L: lingual surface

ML: mesiolingual line angle

M: mesial surface

MB B DB D DL IL ML M |MB-DL| B-L |DB-ML| D-M

Mean 4.90 5.42 3.76 3.40 4.06 3.28 3.28 3.62 8.96 8.70 7.04 7.02
(S.D) | (1.04) | (1.53) | (0.94) | (0.53) | (0.84) | (0.93) | (0.73) | (0.99) | (0.20) | (0.19) | (0.19) | (0.16)
H.P. Min. 4.61 499 3.49 3.25 3.82 3.02 3.07 3.34 8.55 8.32 6.65 6.70
Max. 5.19 5.85 4.03 3.55 430 3.54 3.49 3.90 9.37 9.08 7.43 7.34
T-test *x wk *% *% *% * *% ok *% *% *% *%
Mean 7.94 6.08 3.16 2.98 2.48 4.16 4.28 6.32 10.42 10.24 7.44 9.30
(S.D) | (2.35) | (1.69) | (1.04) | (1.06) | (1.68) | (1.39) | (1.71 | (1.67) | (0.31) | (0.32) | (0.30) | (0.25)
R.P. Min. 7.27 5.60 2.87 2.68 2.00 3.76 3.79 5.85 9.81 9.60 6.83 8.80
Max. 8.61 6.56 3.45 3.28 2.96 456 4.77 6.80 11.03 10.88 8.05 9.80

* *% k% k% k% k% k% k%

T-test o R

T-test was done to compare with guide line(3": each surface, 6" apposing surfaces).

*: significantly different at P=0.05
**: significantly different at P=0.01
H.P.: home position

R.P.: random position

MB: mesiobuccal line angle

B: buccal surface

DB: distobuccal line angle

D: distal surface

DL: distolingual line angle
L: lingual surface

ML: mesiolingual line angle

M: mesial surface

MB-DL: mesiobuccal-distolingual apposing surfaces

B-L: buccal-lingual apposing surfaces

DB-ML: distobuccal-mesiolingual apposing surfaces

D-M: distal-mesial apposing surfaces
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Table 6. Correlation among marginal width, height and axial taper at H.P. and R.P.

B

DB

D DL L

ML

Marginal width/ H.P.

*%

* %

Marginal height RP.

*

* *%

*%

Marginal width/ H.P.

Axial taper RP.

Marginal height/ H.P.

Axial taper RP.

%

kK

*: significantly different at P=0.05
**: significantly different at P=0.01
H.P.: home position

R.P.: random position

+: positive relation

-1 negative relation

MB: mesiobuccal line angle

B: buccal surface

DB: distobuccal line angle
D: distal surface

DL: distolingual line angle
L: lingual surface

ML: mesiolingual line angle

M: mesial surface
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