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ABSTRACT

Background: Curve of Spee (CS) is an anteroposterior anatomical curve established by the occlusal alignment of the
teeth viewed in the sagittal plane. This occlusal curvature has clinical importance in orthodontics and other fields of
dentistry. This study aimed to evaluate the relationship between the CS and dentofacial morphology of different
skeletal patterns in both genders.

Materials and Methods: Eighty six Iraqi Arab subjects (44females,42 males ) their age ranged from 17 -30 years,
classified into: Skeletal | with normal occlusion(15 females and 15 males), skeletal Il with CI Il div 1 malocclusion
(15 females and 15 males) and skeletal lll with CI Il malocclusion (14 females and 12 males). Forty one variables
measured using direct dental cast measurements , dental cast photographs and cephalometric radiographs with
the aid of AutoCAD program version 15 (2006).

Results: No significant differences in the CS depth between males and females or between right and left sides in both
arches of different skeletal patterns. No significant differences in the maxillary CS among the 3 skeletal patterns, the
mandibular CS in CI Il div 1 malocclusion was larger than normal occlusion and CI Il malocclusion. Maxillary CS
significantly correlated to arch length, inter canine distance and inter second premolar distance in normal occlusion
and overbite in Cl Il malocclusion. Mandibular CS significantly correlated with overbite and overjet in Cl Il div 1 and
Cl Il malocclusions.

Conclusions: CS was not influence by sides and gender in both arches of different skeletal patterns. CS was concave
in the mandibular arch with the maximum concavity at the mesio-buccal cusp tip of the mandibular first molar and
convex in the maxillary arch with the maximum convexity at the buccal cusp tip of the maxillary second premolar, in
different skeletal patterns.

Key words: Curve of Spee, arch length, overbite, overjet, dentofacial morphology. (J Bagh Coll Dentistry 2015;
27(1):164-168).

I N_E;]RODU(]ETI ON described firstly | Certain cephalometric and dental factors were
e curve of Spee was descri Irstly In associated with individua variations in the curve

1890 by F. Graf von Spee, a German anatomist ® | : C
1855-1937) who used skulls with abraded teeth of Spee . Little information's were found
( . ), who u uris wi r regarding the curve of Spee in different skeletal

to define the line of occlusion as the line on a - X : . .
. . patternsin Iraqgis, specially by using computerized
cylinder tangent to the anterior border of the method of ent. so it is intended to

condyle, the occlusal surface of the second molalg, implement this study to establish a basdline data

and the incisal edges of the mandibular incisors®.

. ; - regarding:
Spee located the center of this cylinder in the nghe fgeatures of the curve of Spee in different
midorbi(tgl plane so that it had a radius of 6.5 to skeletal patternsin Iragis
7.0 cm. -The curve of Spee depth is m'”'ma' n 2. Gender difference of the curve of Spee in
the deciduous dentition, it increases to maximum different skeletal patterns.
depth with eruption of the permanent second 3. The relations between the curve of Spee and

molars and then remained relatively stable into
|late adolescence and early adulthood ©.

The functiona significance of the curve of MATERIALSAND METHODS

dentofacial morphology.

e depth has not been completely understood Fifty females and forty six males of Iragi Arab
- However, it had been suggested that it had a subjects with an age range between 17 - 30 years
_b| omeqhanlcal function during fo_od processing by and full permanent teeth excluding the third
increasing the crush-shear ratio befween the molars were selected from College of Dentistry,
posterior teeth and the efficiency of occlusd  Baghdad University after clinically examining
forces during mastication ™. _ 312 subjects (152 females, 160 males) because of
An increased curve of S'?Se was seen In the following exclusion criteria: cast restoration or

brachycephalic facia patterns *” and associated cuspal coverage, TMJ disorder ©, severe
with short mandibular bodies ”. The curve of craniofacial disorders previous orthodontic

Spee was influenced Dby the rgio between orthopedic or facial surgical treatments™, active
posterior and anterior facial heights ™. periodontal diseases ) supernumerary tooth or

gim'iv'sfr?eruﬁﬁg':; ongpaert\g];?t of Orthodontics, College of teeth, transposition of teeth, microdontia and/or

(2) Assistant Professor, Department of Orthodontics, College of macrodontia and history of systemic diseases.
Dentistry, University of Baghdad
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The following records were taken for every

subject included in this study:

1- Dental casts (86 pairs of dental casts).

2- Three photographs for every dental cast
(occlusal, left side and right side for upper and
lower dental cast photographs).

3- Eighty six digital
radiographs.

The sample sub divided into:-Skeletal | with

normal occlusion, skeletal Il with ClI 1l div 1

malocclusion and skeletal [l with CI Il

malocclusion.

Each subject was clinicaly examined
(intraorally and extraorally) to check his/her
fulfillment of the required criteria. Impression of
the dental arches was taken before taking lateral
cephalometric radiograph. Each dental cast would
be numbered on the artistic portion on the left
side, right side and occlusal view to be ready for
photograph. Then cephalometric radiograph was
taken under rigidly standardized conditions using
DIMAX3 digital x-ray unit system machine.

The standardization of the denta casts
photographs that was used in this study was
similar to the standardization method used by
Saadi *®. Once the picture of the photographs and
radiographs imported to the AutoCAD program, it
would be divided by scale for each picture to
overcome the magnification. Linear and angular
measurements would be obtained by using the
AutoCAD measuring tools, on the lateral view the
occlusal plane was determined, then perpendicular
distances from the occlusa plane to the bucca
cusp tip of each lateral tooth were measured. CS
of the particular dental arch was determined by
taking the average of the points located at the

lateral cephalometric
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maximum concavity in the lower arch (below
occlusal plane) with its contralateral tooth and the
points located at the maximum convexity in the
upper arch (above occlusal plane) with its
contralateral tooth, while on the occlusal view
Inter canine distance (ICD), Inter second premolar
distance (ISPD), Inter first molar distance
(IFMD), Inter second molar distance (ISMD) and
Arch length (AL) were measured.

The overbite and overjet were directly
measured on the study cast using dental vernier
@9 Cephalometric skeletal and  dental
measurements used in this study were Frankfort
Mandibular plane Angle, ANB angle, Gonia
angle, Inter incisal angle, incisor mandibular
plane angle, Lower anterior facial height and
Posterior facial height.

Data of the sample were subjected to
computerized dstatistical anaysis using SPSS
version 15 (2006) computer program. Descriptive
Statistics included mean values and standard
deviations. Inferential Statistics included Paired t-
test, Independent- samples t-test, Analysis of
variance (ANOVA) test, least significant
difference (LSD test) and Pearson’s correlation
coefficient (r) were done.

RESULTS

Tablel showed the descriptive statistics
(means and standard deviations) and side
differences for the depth of each lateral tooth
relative to occlusal planein Cl I, Cl Il and CI 111
respectively. Statistically no significant side
difference was found in both arches.

Evaluation of the

Tablel: Depth of each lateral tooth relative to occlusal plane

Cll(d.f.=28) Cl 1l (d.f.=28) ClLII _ (d.f.=24)

Teeth Side Descr_ip_tive _Side Descr_ip_tive _Side Descr_ip_tive _Side
No. Statistics difference Statistics difference Statistics difference
Mean | SD. | t-test | p-value | Mean | SD. | t-test | p-value | Mean | SD. | t-test | p-value
Upper 2 = 50i Toes] % | (9 [oa [ 1] O% | 9 [oas Tosr] | w9
o s [ LA s | G0 20 [y [0y A st | ol
Upper 4 [~ tor 11| % | (9 [oso i3] M0 | W9 [ise 1] °% | W9
oo s [ 2810 s | 05 [26in T, | Ol [ 258 10 g | 00
Uppe & T Tes Tom] 0% | n9 [t ror] M2 | (9 [1rs 1] °% | my
Cover2 |05 10T oas | o7 [-0B [0 0| Gt |05 [0 | 0o
Lower 3 |57 T3] 0% | 9 [0 |izo] O | me [osiTom] t®| ng
Covers eSS 0BT |G LA i, | o0 o i o
Covers [0S 1088 T oy | Qa1 a0 [Lis oy | o o s | el
cove o [T HB8 ] oo | S | AR | ol [AE Lim | oo

All measurementsarein millimeters, L:

Left side, R: Right side, t-test: Paired t-test, NS: None significant p-value > 0.05.
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Table 2 showed the descriptive statistics and
gender difference of the CSin Cl I, Cl Il and Cl
Il respectively, however (t-test and p-value)

showed no significant gender differences in both
archesin al 3 classes.

Table 2: Gender difference of the mean depth of contra-lateral teeth relative to occlusal plane.

Cl 1 15Females 15 malesd =28 | CI 11 15Femalesi5malesdf.=2g | C'!I! 14 Femaiesizmales

Mean | SD. | t-test | p-value | Mean | SD. t-test p-value | Mean | SD. | t-test | p-value
s B LS8 L8 o W LSS 0 S S
s P L 00y | G I I8 | O |
Upper 4 P oo 11| 042 | N s roo] M2 | (s [ liar] M| g
s | 00 | G EA e e
s e B | G L e e
cowr [l |08 105 | | 0h0r |05 108 | o [ 05 | 088 (5] oo | 058
BT Re m ey R Tas Rpv e S
o P 0L | SO L | S B, o
o e e 00 o L el o g
o e O O | e e | oo |

All measurementsarein millimeters, t-test: Independent samplest-test, NS: None significant p-value > 0.05.

Table 3 showed the descriptive statistics and
the maxillary and
mandibular CS among the 3 classes. The

classes difference

maxillary CS

for

had

larger value than

the

mandibular CS in al 3 Classes. The mean value

of the maxillary CS was largest in ClI Il div 1
malocclusion and smallest in norma occlusion.
While, the mean value of the mandibular CS was
largest in ClI Il div 1 malocclusion and smallest in
CI Il malocclusion.

Table 3: Comparison among classes regarding curve of Spee and depth of the teeth relativeto
occlusal plane.

Descriptive Classes differences
Arches Classes Statistics ANOVA LSD
Mean | SD. | F-test | p-value | |-l BITRIE
| 214 | 0.79
Maxillary CS I 258 | 1.22 | 1.857 %&%3 - - -
11 257 | 0.97
[ -1.15 | 1.27
Mandibular CS |11 | -1.80 | 137 | 3.138 0'(%‘)‘9 O'(%‘)‘l ?Sg ogs
11 -1.08 | 0.84

All measurementsarein millimeters, CS: Curveof Spee, S: Significant, HS: Highly Significant, NS: None significant.

Table 4 showed the Pearsons correlation
coefficient factor and p- vaue among the
Maxillary and Mandibular CS with the other
measured variablesin the 3 skeletal classes.

DISCUSSION
In this study attempt was made to separate the

sample according to gender, skeleta patterns and
select a limited range of age to evaluate the
variables more precisely. Data obtained in this
study showed no significant gender and side
differences in the mean of the mandibular CS
depth that agreed with the results of Currim and

Wadkar ™. No significant gender difference in
the maxillary CS depth that agreed with the result
of Cheonetal. .

There was no significant side difference in the
maxillary CS degjth that disagreed with the result
of Cheon et al. © possibly due to racial difference
or the sample of a right handed subjects. Data
showed an upward concave CS relative to
occlusa plane in the mandibular arch that was
agreed with Garcia®® and a downward convex
CSrelative to occlusal plane in the maxillary arch
that was agreed with the result of Shannon and
Nanda®.
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The present findings showed that, the
maximum concavity in the mandibular CS was
the mesio-buccal cusp tip of the first molar that
was agreed with the results of Ferrario et al. @”
but disagreed with Koyoma ™® who found that the
deepest point of the CS in the mandibular arch
was in the second premolar. The bucca cusp tip
of the maxillary second premolar was the
maximum convexity in the maxillary CS, agreed
with Cheon et a. ©. The convexity of the
maxillary CS was larger relative to occlusa plane
than the concavity of the mandibular CSin al 3

Vol. 27(1), March 2015

classes that was agreed with Cheon et a. but, in

contrast to the result of Xu et a. ™ who
determined anterior point of the maxillary CS
from the tip of the canine. The mandibular curve
of Spee in skeletal CI |1 was significantly deeper
when compared with skeletal Cl | and skeletal Cl
Il subjects, that was agreed with Shannon and
Nanda ®. However, no significant differences in
the depth of the CS between skeletal Cl | and
skeletal CI 111.

Evaluation of the

Table 4: Correlations between the curve of Spee and the measured variables

Pearson’s Class| Classl| Classll|
Variables | correlation Maxillary | Mandibular | Maxillary | Mandibular | Maxillary | Mandibular
coefficient CS CS CS CSs CS CS
Upper R - 0.461 - 0.325 -0.317 -0.278 - 0.267 -0.213
LAL p-value 0.010(HS) | 0.080(NS) | 0.087(NS) | 0.136(NS) [ 0.187(NS) | 0.296 (NS)
Upper R - 0.406 -0.349 - 0.306 -0.351 - 0.360 - 0.047
RAL p-value 0.026 (S) 0.059 (NS) | 0.100(NS) | 0.057(NS) | 0.071(NS) | 0.820 (NS)
Upper R -0.540 -0.217 -0.083 -0.015 -0.209 -0.113
ICD p-value 0.002 (HS) 0.250 (NS) 0.664 (NS) 0.937 (NS) 0.306 (NS) 0.582 (NS)
Upper R -0.389 -0.240 -0.044 -0.253 -0.227 -0.093
ISPD p-value 0.034 (S 0.201 (NS) 0.819 (NS) 0.177 (NS) 0.265 (NS) 0.650 (NS)
Upper R -0.353 -0.130 -0.168 -0.086 -0.325 -0.102
IFMD p-value 0.056 (NS) 0.493 (NS) 0.375 (NS) 0.651 (NS) 0.105 (NS) 0.621 (NS)
Upper R -0.347 -0.008 -0.047 -0.049 -0.142 -0.168
ISMD p-value 0.060 (NS) | 0.967(NS) | 0.804(NS) | 0.799(NS) | 0.490 (NS) | 0.412(NS)
L ower R -0.203 -0.224 -0.132 -0.015 -0.079 -0.416
ICD p-value 0.282(NS) | 0.235(NS) | 0.483(NS) | 0.939(NS) | 0.702 (NS) 0.035 (S)
L ower R -0.089 -0.184 -0.052 -0.092 -0.023 -0.149
ISPD p-value 0.641(NS) | 0.330(NS) | 0.784(NS) | 0.628(NS) [ 0.912(NS) | 0.469 (NS)
L ower R -0.235 -0.145 -0.024 -0.213 -0.129 -0.039
IFMD p-value 0.212 (NS) 0.444 (NS) 0.899 (NS) 0.259 (NS) 0.531 (NS) 0.851 (NS)
L ower R -0.253 -0.059 -0.012 -0.066 -0.239 -0.097
ISMD p-value 0.177 (NS) 0.757 (NS) 0.949 (NS) 0.730 (NS) 0.239 (NS) 0.639 (NS)
L ower R - 0.292 - 0.406 -0.169 -0.194 -0.316 -0.175
LAL p-value 0.118 (NS) 0.026 (S 0.373(NS) | 0.304(NS) | 0.116 (NS) | 0.394 (NS
L ower R - 0.302 -0.342 - 0.253 -0.282 0 - 0.084
RAL p-value 0.105(NS) | 0.064(NS) | 0.178(NS) | 0.130(NS) 1(NS) 0.683 (NS)
EMA R - 0.085 -0.041 - 0.520 - 0.087 -0.001 -0.174
p-value 0.656 (NS) | 0.828(NS) | 0.003(HS) | 0.646(NS) [ 0.995(NS) | 0.395(NS)
ANB R -0.186 -0.139 -0.204 -0.268 -0.231 -0.203
p-value 0.326 (NS) | 0.464(NS) | 0.279(NS) | 0.152(NS) [ 0.256 (NS) | 0.320 (NS)
GA R - 0.054 - 0.168 -0.334 - 0.097 -0.193 - 0.087
p-value 0.775 (NS) 0.375 (NS) 0.072 (NS) 0.609 (NS) 0.344 (NS) 0.673 (NS)
HA R 0.222 0.169 0.337 0.121 0.122 0.093
p-value 0.238 (NS) 0.371 (NS) 0.069 (NS) 0.524 (NS) 0.553 (NS) 0.652 (NS)
IMPA R -0.152 -0.075 -0.367 -0.094 - 0.140 -0.423
p-value 0.422 (NS) 0.695 (NS) 0.046 (9 0.622 (NS) 0.496 (NS) 0.031 (S)
L AFH R - 0.041 0 - 0.196 -0.039 -0.120 -0.012
p-value 0.829(NS) | 0.998(NS) | 0.300(NS) | 0.839(NS) | 0.558(NS) | 0.955(NS)
PEH R 0.320 0.090 0.248 0.065 0.372 0.184
p-value 0.085(NS) | 0.636(NS) | 0.187(NS) | 0.735(NS) [ 0.061(NS) | 0.368 (NS)
Overbite R 0.046 0.154 0.259 0.673 0.527 0.664
p-value 0.810(NS) | 0.415(NS) | 0.167(NS) | 0.000(HS) [ 0.006 (HS) | 0.000 (HS)
Overjet R 0.263 0.210 0.030 0.565 0.208 0.391
p-value 0.160 (NS) 0.266 (NS) 0.873 (NS) 0.001 (HS) 0.308 (NS) 0.048 (S)
LAL: Left arch length, RAL :Right arch length NS: Nonesignificant, S: Significant, HS: High significant,(r):Pearson’scorrelation
coefficient.
No significant differences in the depth of the Nanda®. Significant correlation was found

maxillary CS among the 3 skeletal classes,
possibly because of the high variability in incisors
positions relation of maxillary and mandibular
relationships , that was agreed with Shannon and

between FMA and CS depth in skeletal CI |1, that

came in agreement with Shannon and Nanda ©.
The CS had no significant correlation with

GA, LAFH and PFH , that agreed with Cheon et

Pedodontics, Orthodontics and Preventive Dentistry 167



J Bagh College Dentistry Vol. 27(1), March 2015 Evaluation of the

a.® put disagreed with Farella et a.® who found 8. Shannon KR, Nanda R. Changes in the curve of Spee
that the CS was more marked in short-face with treatment and at 2 years posttreatment. Am J
subjects and less marked in long-face subjects o ZRIISIOCER PRI RIOL 2O SE
because in this study generally, the sample was of WJ, Lee SP. Relationship between the curve of Spee
a norma or long face type. There were and dentofacial morphology evaluated with a 3-
statistically high significant correlation between dimentional reconstruction method in Korean adults.
CS and overhite and overjet in skeletal Cl Il and Am J Orthod Dentofacial Orthop 2008;133: 640.
skeletal Cl 111 which agreed with the results of (IVSL).

Baydas et . 1 The ANB angle had no 10. Baydas B, Yavuz |, Atasarl N, Ceylan T, Dagsuyu |.

Investigation of the changes in the positions of upper
and lower incisors, overjet, overbite, and irregularity

significant correlation to the CS this was
a%)and index in subjects with different depths of curve of

with the result of Shannon and Nand
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clear that the CS was influence more by dental
factors than skeletal factors so, it is preferable to

evaluate the CS in relations to soft tissues and modified smile index. Am J Orthod Dentofacial
biting force. Orthop 2008; 133(4): 515-23. (IVSL).
13. Saadi Z. The Effect of Nutritional Status on Dental
Health, Salivary Physicochemical Characteristics and
REFERENCES Odontometric Measurements among Five years old
Kumar KP, Tamizharasi S. Significance of curve of Kindergarten Children and fifteen years old Students
Spee: An orthodontic review. J Pharm Bioallied Sci Ph. D. Thesis. Baghdad University- Irag, 2010.
2012; 4(Suppl 2): S323-8. _ 14. Draker HL. Handicapping Labiolingual deviations
2. Spee FG, Beidenbach MA, Hotz M, Hitchcock HP. proposed for public health purpose. Am J Orthod
The gliding path of the mandible along the skull. JAm 1960; 46(4):295-305.
Dent Assoc 1980;100(5): 670-5. , 15. Currim S, Wadkar PV. Objective assessment of
3. Marshall SD, Caspersen M, Hardinger RR, Franciscus occlusal and coronal characteristics of untreated
RG, Aquilino SA, Southard TE. Development of the normals. A measurement study. Am J Orthod
curve of Spee. Am J Orthod Dentofacial Orthop 2008; Dentofacial Orthop 2004; 125(5): 582-8.
134(3): 344'3_52- (|V_SL)- a . 16. Garcia R. Leveling the curve of Spee: A new
4. Farella M, Michelotti A, van Eijden TM, Martina R. prediction formula. J Charles H. Tweed Int Found
The curve of Spee and craniofacial morphology: A 1985; 13:65-72.
multiple regression analysis. Eur J Oral Sci 2002; 17. Ferrario VF, Sforza C, Miani A. Statistical evaluation
110(4):277-81. , of Monson's sphere in healthy permanent dentitionsin
5. Osborn JW. Relationship between the mandibular man. Arch Oral Biol 1997; 42(5):365-9.
condyle and the occlusal plane during hominid 18. Koyama T. Comparative analysis of the curve of Spee
evalution:Some of its effects on jaw mechanics. Am J (lateral aspect) before and after orthodontic treatment-
Phys Anthropol 1987; 73(2):193-207. o with particular reference to overbite patients. J Nihon
6. Wylie WL. Overbite and vertical facial dimensionsin Univ Sch Dent 1979; 21(1-4): 25-34.
terms of muscle balance. Angle Orthod J. 1994; 19. Xu H, Suzuki T, Muronoi M, Ooya K. An evaluation
14(1):13-7. (IVSL). . of the curve of Spee in the maxilla and mandible of
7. Salem OH, Al-Sehaibany F, Preston CB. Aspects of human permanent healthy dentitions. J Prosthet Dent
mandibular morphology, with specific reference to the 2004; 92(6):536-9.

antegonial notch and the curve of Spee. J Clin Pediatr
Dent 2003; 27(3):261-5.

adal

G 55 8 4 e Taal 4 GULYI sl 138 gl (5 il 3 Jeass ) GBobal Bldans Lo | A alal a5 e b e it tdlAY)
M\Mbmk; wwﬁmy\m\)ﬂlaM&_\sM Mﬂweuumfdsgu)mwwmn@u}b@um\ﬂfu}m .;L\L‘ ‘5)>\J\u\_\u\ﬂs_\hs_|\ﬂa.¢}
uhu\y\ sl il g ¢ u\.\u\y\ d\.\h\y B _uilae lald e\mbm.\uuﬂu\@u\)m\w(4l) el @)L&M‘)S@@Lﬂl JSA@J\AALM.LLM\J 4‘9@;}“
2006 Ao oS 55 51 el s lsay ol 1) Aaci

) sl e il 5 B0-17 o o el in )5 (44 = SUY) 42 = 551 ) all Gl el G Gk 86 e Al Ao 55 11 gal) g Al
15 5 &) 15) Gl Gl ¢ sun 1 Ao i Al e G Caieall aliall JSsgll ¢ (383 15 5 il 15) gl (L) Bl e J5¥) iiaall jaliall Sl -

L0812 5 14 ) Sl FLY! o g ZAEN da 3 e G Caiall adiall Sl 5 (L 5S3

il Jlasy) Qs sl

w@“uls w‘g.daﬂ\JS;@_‘\.L:LM\uAu.:SsnJ\S@Ja.u\i\)uAJY‘uau\;.“uuj\ubylj‘))sﬂ\ww@w%@@h&\d‘ﬁdubd}}h}ay @Lu“

O il Qliel Gl A uand el ma (o shell il (a8 By bl Gl 3V a (e Bl i) il Capla 8 el ol aa bl Gl (35 peia
Al ) alael) el Tl e s slall il 01 dlaliall

c}ulﬂmﬂﬂ\ﬁ)ﬂ]@&&d\dﬂ\@@uwuﬁewg MM‘M‘M‘LL“‘UMU‘&}M‘M w@ﬂgumldmgud};hyy
o RN a3 5 ol ) HUa) Oy ) il 8 i inia B S (38 a g Y GV 6 s AN Al mdal) T Bk e AL ST LY
REBAN

Al Aaall ) i 5 ¢ gl GLRY) 8 ) aliall i) G A pal) Ailadll 5 (5 sbad) ol J st qa S U Jash sia (5 shall il 3 o inie s chaliTiad)
s 1 R AR Aoyl 8 ¢ L, ST Al LY ¢ g 3 el G 8 el 15 g I T e il il o e LY ¢ s I
- Amaall S i ) 5 gn ot oinia (o pS i) llin (IS LY

Pedodontics, Orthodontics and Preventive Dentistry 168



