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CHAPTER 1
INTRODWCTION AND REVIEW OF THE LITERATURE

Little research has been done concerning the
position of the hyold bone, Prior to réeatgenography,
disgection of the cadaver was the only method to determine
the position of this bons. The disadvantage of this
method, however, was .the' inability to study an {ndivide
usl progresasively st varlous times during his 1life span.
in 1931, Broadtent> with the BroadbenteBolton Cephalometer
introduced an accurate technlque to study the development
of an individual head serially by superimposing roentgenos
graphs. The object of this study ls to determine if there
is any variation in the pasition of the hyold bone In
Angle's Class I1 and Class (1] malocclusion cases as come
pared with an individus} with a normal occlusien,

The hyoid bons is horseshoe shaped and consists
of five segnents] a body, two grealer cornus and two lesser
cornua. The relationships of various muscles to the hyold
bone are described in Gray's An:teay‘e a8 follows: “The
anterior surface gives lasertion to the Genlo-hyoldeus In
the greater part of its exteat both above snd below the
transverse ridge; a portion of the origin of the Myoglosses
notches the lateral margin of the Geniohyoldeus attachment,
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Below the transverse ridge, the Mylohyoldeus, Sterno~
nyoldeus and Tmohynideus are inserted. The posterior sure
face is smooth, concave, directed backward and downward,
and separated froam the gp&glattla by ;he hyothyraid
membLrane and a guantity of loose arcolar tissue; a bursa
intervenes between it amd the hyothyrold membrane, The
superior border is rounded, and gives attachament to the
hyothyrold membrane and some aponeurotic fibers of the
- Genloglossus. The inferlor border affords insertion
medially to the Sternshyoidus and laterally to the Omoe
hyoldeus and occaslons)ly a pariion of the Thyreohyoldeus.
It also gives attachment to the Levator glandulae thyre-
oldeae, when this muscle ls present.”

ccttcyﬂ states that the hyold bone can be seen
oa 8 latteral roentgenograph at birth, "Jssification of
the body and the greater horns of the hyold bone begins
during the fourth and fifth months of prenatal 1ife; these
structure may be visible in fillms at birth.®

A thorough reviaw of the literature revealed that
the first cephalometric study done on the position of
the hynid bone was done by King!' who found, "The distance
retween the hyold bone and the cervical vertebrae wes con~
stant unti{l puderty when ths hyold bone moved forward
slightly.”

Brodfe®

states, "The pesition of the tongue likewise

influences its effects upon the testh and alveolsr processes.



1ts normal position finds it alaost completely occupying the
mouth cavity, includiang the vault, bul occasionally it is
sositionsd no farther superiorly than the occlusal level

0f the lower arch. in most cases this will be found to be
due to vurlatiéns in ihése tones ér the face from which the
tongue is suspended. Thus, in Class 11l types with the
extended mandible and with the hysid done st a relatively
tower level, the tongue i3 literally dragged to a lower
position.”

In 1952 amd!e'? also stated, "Lack of harmony hee
tween the positions of the two arches leads to s supere
imposing of muscular factors on the sheletal disharmony.
This frequently occurs in Class 11 and Class 111 cases,
Such malrelations necessitate muscular sdaptations of
various sorts which aggravate the condition.”

Therefore, after these muscular adaptations, it
is the opinion of the author thet & change in the position
af the hyold bone has occurred and this change can be obw

served on lateral raentgenagraphs,



CHAPTER 11
HATERIAL AND METHOD

All roentgenographs for this study were obttained
from the records of the Bolton Fund for the Study of the
Development of the Pace of the Growing Child, located
at Western Reserve Unlversity.

A total of 723 cases of children having had
Belton roentgenagraphs and models taken st sges & and
12 were chosen, The Class II and Class 111 cases, as
classified in the records of the Bolton Fund, were listed
separately. A study of the models of the remaining cases
was made and a random sslection was taken to obtain a
group with aormal occlusion. Each mode] was evaluated
according to 6 categories: degres of overbite, amount
of overjet, presence of a crossbite, evidence of habits,
m!séing teecth and finally the presence of any orthodontic
treatmant, Only cases with a 20 per cent overbite, no over-
jet, no crossbite, no case history of a habit, no missing
teeth and not needing orthodontic treatment were selected.
To eliminate poor posture at the time the roentgenographs
were taken, only cases with stiraight cervical vertebrae
were used, A check for sibship was made and {f found,

the cases were eliminated. This same procedure was followed

b



w,

for the Class 1l and Class I!1 groups.

Bolton celphalomstric rosntgenographs of 15

childran, male, female, untreated orthodontically and

with normal occlusion were traced at age & and at age

12. Seventeen Class 11, Division I and 10 Class (!}

untreated cases were also Lraced at ages 6 and 12,

The following landmarks were located on the

roentgenographs and established on the tracings:

Be

Feo

G0,

He

iPs

Pe

Bolton Point - "The highest point in the notch
at the posterior end of the comdyles on the
occipital bone." (Broadbent!) |
The {ntersection of a perpendicular from
Frankfort horizgontal plane to point 2.

(ionion - "A point on the bony contour of the
gonlal angle located by bisection of the

angle formed by the mandibular base line

and the ramal 1ine." (B jorw®)

"The midepoint of the supersinferior dimension
of ths hyold bone in a midesagittal plane.”
(Kinglx)

Nasion - The craniometric point where the mide
sagittal plane intersects the nasofrontal
suture,

Orbitals « the lowest point on ths left
infraorkital margin.

The intersection of 8 perpendicular from
Fragkfort horisontal plane to point S,



Gne. Gnathion « The lowest most anterior point on the
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Ze

symphysis in the mid-~line of the mandible.

Bollon Registration Po!nt.- A point midway on

a perperndicular erected from the Polton

Flane té the center of sélla tarcica. 7

The center of sella turcice, located by inspection
of the profile image of the faossa,

The intersection of a perpendicular from Frankfort
herison;ai plane to the most anterior part

of the hyoid bone,

The intersection to CV of a line parallel teo
Frankfort horizontal plane at the mast

inferior part of the hyolid bone,

The intersection of a perpandicular from Frankfort
horigontsl plane to the wmoat anterior point

of the hyoid bone with a parallel to

Frankfort horizontal plsns at the wost

inferior polint of the hLyoid bone.

The intersection en the cervical vertebral plane
by & perpendicular from FZ at 2,

The midepoint af the two greater cornua of the

hyoid borz,

Bolton Plans. A llne Joining the Eolton Point and

CVe

Nasion on the lateral roentgenogreph.
"The cervical vertebral plane, represented by a
line construcied tangent to the anterior surfaces

of the kbodias of the second, third and fourth
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cervical vertebrae.” (Kinglh)

Frankfort horizontal plens. A horisontal plane
running through the right and left cephalumetric
porion and the left orbitale.

Hyold Plans, A tine joining the midepaint of the body
of the hyeid bone with the midpoint of the
posterior and of the two greater cornua.

Mandibular Plane. Formed by a line joining gonlon
and gnathion.

Oceulsal Plane, A line bisecting the occlusion of
the first molars and center incisors,

In the tracing of a case, if any doudbl was present
as to the positien of the hyoid bone, the roeatgenograph
of the previous and succeeding years was drawn, reglstered
on R peint and the average hyoid bone position transferred
to the drawing Ia question.



CHAPTER 111
FIKDINGS

Misasurements of the hyold bone at ages & and 12
in normal occlusien, Class 11 and Class III malocclusiong
revealed the following:

The growth in length of the hyold bone In normal
scclusion increased from a mean of 25,5 mm at 6 years of
age to & mean of 29.31 mm at 12, This was a growth increase
of 3.9 om (Teble 1}). The Class 1] group showed a3 similar
mesn increase of 4.3 mam. This was abtained from a mean
of 25,7 mm at 6 years of age Lo a mean of £3.9 mm at 12,
The Class I1I group hed the greatest incresse of growth in
length, increasing from 2L.6 mm at & years of age to
30.6 m» at 12, @ mesn increase of 6.0 mm. The =mean
increase of the normal group was 3.9 om, & standard
deviation of 1.5 mm and a standard evror of .30 am compared
to the Class 111 group which had & mesa Increase of 6.0 mm,
a standard deviation of Z,1 mm end standard error of o567 mm,
Comparing the standard errors of bath groups yields s
Critical Rit!ﬁraf 2.7« Therefore, the chance occurrence
of a deviation as great as or greater is 143.2 to 1. A
comparison of the Class Il group 4o the nerms)l grsup re-

vealed no sigaificant differenca.
8
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The angulation of the hyoid bone and the mandibular
plane yialded the following:

ir. the normals, the angle of the Hyold Plane to
the Bolten “lane hac a mean of 52,37 st 12, The angle of
the mandibular plane to the Belton »lane registered a sim-
ilar constance having a h?.l° mean to a hﬁ.z” re2spectively
at ages & and 12, This constancy held true for the Class
Il and the Class 111 groups, whers the Class i1 group nad
& 16.,9% mean at 6 and & 46.8° mean at 12 for the BHPp and
similariy a h?.BQ mean to a L8.7° mean a8t & and 12 respective~
ly for the BUP. In the Class I1f group the BHP at & was
u7.z° me’n compared to a a9.5° mesan at |27 and the BY? was
2 19,97 nean at 6 resaining constant at so.a° mean for
the 12 vear olds,

The vertical position of the hyoid hone was
datermined by the intersection of the hyoid plane with
the cervical vertebrae. Only in the Class 11! group did
the hyof{s bons Intersect the cervical vertetrae at a
different level. This is noted in Figure #.

The anterloreposterior position of the hysid bone
was compared to sslla by two perpendiculars from PH; one
to sella {?5) and the second to the most anterisr par L
of the hyold beone {TX) (Table 2). A mean incresse of
1.9 mm in the noraml group and a 1.5 mm in the Class 111
group was aokta!ned, However, the Class !I group had anly

g 0,9 me increase.
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The position of the hyoid bone to the cervical
verlebree was divided into two parts: e measure of
the distance that the snterinr part of the hyold bone
was forward in relation to the vertelbrae along the line WX,
A mean increase of 2.6 mm, 2.L ma and 2.9 mm respectively
for the normal, Class II snd Class 111 groups was
observed. Also, a line YZ parallel to line WX at the
pasterior end of the hyold bons was measured to the
tangent CV of the cervical verlebrae. For the normal
graua; & mean change of »1.2 mam was shserved and s mean
change of ~1.7 mm for the Class II group. (#inus {ndi-
cates a position closar to the cervical vertebrae at age
12 than st age 6,}) The largest change was noted In the
Claes I1! group, where a mean change of «3.5 =3 was
obtained. Comparing the three groups revesled no

significant 2ifference.



CHAPTER 1V
CONCLUSIONS

A sicnificant difference vas found for the

growth of the hyold bone in the Class IIl ¢roup in
comparison to the normal group. Even though this
proved to he statistically significant, one must he
cuutious and exanine the range (Table 1) of vartation
of the lengths of the hynid bone., The extremes of the
different groups arz similar and considering the stane
dard crror, ane could very aasily place a measurement
in any one of the groups.

| The anterlorepozterior position of the hyoid
bone was consfdered first in relation to sella turcics
and second, to & reforence line CV representing the
cervical vertebrae. In considering the position of the
hysid bone In reference to the skeletal reference point,
sella turcica, the Class I} mean increase from & years to
12 yoars was smgller than the normals or the Class !l
group {Tebla F}. This tendad to show a more retrusive
position of the hyaid tone in the Class Il group, However,
the differeace was small and statistically the mean of
the Class 1! group at 12 was 31L.8 mm, standard devistion
5.2 ms and a atandard error of the mean of 1.3 maj compared

11



to the normal group, which had at 12, a mean of 17.5 am.
standard deviation of L.1 am and & standard error of mean
1.1 mm. Comparing the standard errors of both groups
yielded 3 Critical Ratio of 1.59, Therefore, the odds
against the occurrence of a deviation as fgreat as or
greater is 8.12 to 1, This could sccur by chance; thus
the meansg of the two groups are not significantly
different.,

It is interesting to note that in considering
the position of the hyaid bone to the cervical vertebrae,
the sum of the mean changes of the anterior end of the
hyoid bone (Table 3) and the mean changes of the posterior
end of the hyold bene of all three groups (Table 1) wiil
equal the mean increase in growth of the hyoid bone
(Table 1)} f.e., normais: 2,6 plus 1.2 equale 3.8, This
sesns to suggest that growth has sccounted for the
anterior<posterior change of the hyoid bone ia reference
to the cervical vertelrae. |

The intersection of the hyold plane to the
cervical vertebrae (Figure 2) does support the opinfon of
Brodie® that 1n Class 111 types, the hyold bone is at

& relatively lower fevel,



CHAPTER V

SWREIARY

All material was obtained froa the records of

The Belton Fund at Western Reserve University.

A longltudine]l study of the paostitisn of the

hyeld bone in normal occiusiens, Angle's Class Il and

Class 11! melocclusions was made at ages & and 12,

Fifteen normal occlusions, 17 Class II end 10 Class 111}

untreated melocclusions were compared by means of

lateral roetgenographs,

I

Ce

3

The growth of the hyoid bone from age &

to 12 was found $o be significantly greater
in Class 111 malocclusions as compared to
normal occlusions and Class Il malocelusions.
The hyolid plene in the Class II! group
intersected the cervice! vertebrae at s
lower level at age 12 than Lthe normel
scclusions and Class II malocclusions,

The angulation of the hyoid plane and the
mandibular plane was very similar and
constant In all three groups with

reference to the Bolton plane.
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