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INTRODUCTION

The fecisl deformity ceused by mendibular prognathism hes
long been of grest mutual interest to both the orthodontist and
the oral surgeon. 1The deformity of the lower jaw is readily ex-
pressed as 8 profile disfigurement, since the soft tissues of the
face depend on the lower jaw for much of their contour. The
dental literature is replete with various surgical techniques
for the correction of wendibuler prognethism, along with numerous
excellent case reports of successful procedures, However the
great majority of these reports are characterized by a lack of
complete records. An objective evalustion, over & period of yesrs
after the completion of surgery, of the changes of the herd snd
soft tissues in response to these surgical procedures for the
correction of mandibuler prognathism, has been elmost totally
neglected., Evaluation of results has usually been on a subjective
basis., There is & dire need for en evaluation on an objective
rether then subjective basis of ell the various aspects of these
surgical procedures. Full fece and profile photos , end impressions
of the teeth in occlusion before and after the surgicel correction,
usually constitute the wajor records for evaluastion of the surgicel
procedure, It is surprising thet with such sn excellent research
tool es the cephalometerl, that so little use of it has been made
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in evaluating the surgicel correction of mendibular prognethism.

Goldstein®, in 1947, was the fifst to evaluste a series of
surgicaelly treested ceses with orienteted cephalometric headpletes.
After observation of these ceses for a sufficient period of time,
he discussed the ultimate success or feilure of the various
gurgical procedures. Since thst time, little hes been done with a
cephalometer snd orientsted headplates in investigetion of the
chenges occurring as e result of these surgical procedures. lost
publications have been subjective evaluations of surgicelly treated
cases, noting gross chenges which are observed on cssusl inspection
of photogrephe, study models, or unorientated radiographs. Unless
the petient's heed is sccurately positioned, so orientated pre-
operative and post-operative cephalometric heesdplates cen be nade,
there cen be little accurecy in an investigation of the changes
occurring in these surgical procedures,

It is the purpose of this study to investigete cephalo-
metrically the changes of facial contour and of some of the hard
and soft tissue structures of the face, which sre associated with
the subcondylar osteotomy surgicel procedure for the correction
of mendibular progneﬁhism. In addition it is the purpose of this
study to demonstrete the need for future investigetion, on =
cephelometric measurement besis, of sll the fscets of surgicsl

correction of mendibulsr prognathism.



REVIEW OF THE LITERATURE

The surgical correction of mendibular prognethism falls
into two categories, Msndibular osteotomy, which involves section-
ing of the rsmus of the mendible st verious locations, and mendibular
ostectomy, which involves the removsl of s section of bone from the
mendible,

The first report of = surgical procedure used in the
correction of s masndibular deformity was by Hullihen? in 1849, He
described an ostectomy Procedure which effectively lengthened the
body of the mendible. In 1898 Blaira, who pioneered the surgicsl
correction of mendibular prognathism in this country, reported on
@ resection of the mendible in the bicuspid areas, a procedure which
severed the nerve and blood supply of the mandible,

Babcock5, in 1910, reported on & horizontsal osteotomy of the
mendible above the mandibular sulcus, en operation which preserved
the mandibuler vessels.,

Harshaé, in 1912, reported on 8 mandibular body ostectomy
posterior to the last molsr tooth, which also preserved the mendib-
uler nerve and artery,

Limberg7, in 1925, wee one of the first to describe
orthodontic treatment performed before the necessary surgicel
procedure,

Koeteckae, in 1934, described a subcondylar osteotomy
procedure for open bite, and Schaeffer’ adapted this procedure
for the correction of mandibular prognethiem in 1941,
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10, in 1944, refined the ostectomy procedure by

Dingmsen
introducing & two stage bilstersl ostectomy of the mendible,
Intraoral cuts were made to the level of the mendibuler canal, and
efter a suiteble heeling intervel, the externsl sectioning of the
mendible, and subsequent repositioning of the mendibular fregments
wes accomplished.,

Moosell, in 1945, wrote on & strictly intraorsl spproech
to & horizontal osteotomy of the rsmus of the mendible with a
special power driven Cayo sew,

Kazanjianlz, in 1921, edvocated an extraoral approach to
8 horizontal osteotomy of the remus, in a position superior to the
inferior alveolsr vessels,

ReiterlA, in 1951, presented an osteotomy of the neck of the
condylar process of the mendible using a Gigli saw with & blind
approach,

Caldwell and Lettermenl®, in 1954, described a more compli-
cated procedure of en open verticel osteotomy of the remus from the
sigmoid notch to the lower border of the mandible.

Smith and Robineonl6, in 1954, described an open subsigmoid
notch ostectomy through & presuriculer incision, with a»eliding
condylotomy primarily concerned with the upper third of the ramus
as the surgicsal erea,

The above procedures clearly indicete thet there are many

approaches to the surgicel correction of mendibuler prognathism.

It is not intended to discuss the adventages or deficiences of

-these procedures, but rather to bring attention to the paucity of



objective evaluetion of chenges brought ebout by these procedures
from the time of surgery to a period of years after surgery.

Vernell end his co-workers published & report of fifty-
two cases treated by the subcondylar osteotomy surgical procedure
perfected by Reiter. The patients were evaluasted over s ten yeer
period post-operatively by direct observetion whenever possible,
or by & comprehensive questionaire. The evsluation was concerned
with generasl setisfaction with the procedure, paresthesia, paralysis,
improved mesticatory function, and open bite eveluation.

Winterl® discussed fifty surgically treasted cases of
mandibular prognathism from similar stendpoints, following them
up to sixteen months after the surgicel procedure. This evaluation
was cheracterized by photos end radiogrephs teken at various
angulations.

Waldronl9 reported on different surgical procedures used
on & large number of cases. The cases were evaluated for the most
pert from lateral and full face photos, study models, end un-
orienteted rediographs.

Kazanjian15 reported on his impressions geined from his
experience in the surgicsl treatment of approximately sixty-five
cases of mandibular prognaethism. He evelusted two surgicael tech-
niques and described the merite of each technique from & strictly
operative standpoint.

The four ﬁrevioua reports, although well done, typify the
many reports in the literasture on the surgicel correction of
mendibular prognethism. The evaluation of the cheanges occurring

in the cases in these reports, was entirely on a subjective besis,



Goldstein® wes the first to objectively evaluate mendibuler
prognathism ceses wnich were surgically corrected. He evaluated
seven cases treated by combined surgical and orthodontic methods.
Orientsted cerhelometric headplates, photos, end study models
comprised his records for evaluation. He evalusted bony union,
function, and position of the mendibular fragments after surgery.

20, in 1954, was the first to epply commonly used

Biedermsn
cephalometric messurement stsndards to surgicelly treated cases.
He investigeted five surgically treeted ceses of mandibular prog-
nathism using orientated lateral headpletes, sand came to the con-
clusion that facisl esthetics snd occlusion of these ceses were
markedly improved. However comperison of the post-operstive
meessurements to commonly used cephalometric measurements, showed
thet in many csses these meassurements actuaslly deviated more from
the norms post-operatively then they did pre-operatively., He
steted, " The profound and favorsble chaﬁges s a result of the
successful treatment of macrognethie are not reflected adequstely,
consistently, or relisbly in the chenges of velue of commonly used
cephelometric norms."

LubowitZZI, in 1957, presented an excellent case report,
on the surgical correction of mandibuler prognethism, using cephelo-
metric meesurements as a basis for his report, along with photos of
the patient and of study castis.

Other than the reports by Goldateinz, BiedermanZo, and
Lubowitz21, little has been done cephelometricelly eveluating the
changes occurring in these surgicel procedures for the correction

of mandibular prognethism, The investigation of the success of the



surgicel procedures for treating mandibular prognesthiswm cases with
open bite, patients who are edentulous, or petients who have very

few remeining teeth, ere aress of investigstion thet should be
undertezea. Comparisons, using cephalometric messurements, of the
chenges occurring in one surgicel procedurs with those of other
surgicel procedures hes been totelly neglected. It will be necessary
to investigate these areas in the future.

The use of cephalometric diesgnostic criteria in the eval-
uation of these mandibuler prognathism cases pre-operatively, snd
subsequent review of the changes brought ebout by the verious sur-
gicel procedures, might lead to & better understanding of the
advantages, disaedventeges, indications, and contreindicetions of the
application of certein procedures to specific cases. Photos,
study models, end unorienteted radiographs play only pert of the
role in the assessment of these procedures. A continued cephalo-
metric investigation of these surgical procedures might lead to
establishment of standards of weasurement. These might be applied
in & more accurate disgnosis of ﬁhese cases, in order to determine
the surgical procedure of choice in any given case. Also, this
cephalometric investigation would be an sccurate way to evaluste

the stability of a surgical procedure over a period of years.
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MATERIALS AND METHODS

Materisl for the evelustion of the subcondyler osteotomy
surgical procedure,consisted of orientasted lsteral cephalometric
neadplates of sixteen adult individuals who underwent this surgical
pfocedure for the correction of mendibular prognathism. There
were eleven femsles end five meles ., The sge range of these
individusls was from 18 to 34 years. Fre-operative headplates
were taken before the surgical procedure, snd the post;operative
hesdplates were taken up to sixteen weeka after the completion of
surgery. The length of fixation of the mandible varied from seven
to nine weeks. The patients were apparently normsl except for the
mendibular prognathism which wes surgicslly corrected.

The cephelometric headpletes used in this study were obteined
from the files of Western Reserve University Department of Ortho-
dontics, Mount Sinei Hospitél Department of Oresl Surgery, end from
the files of several orthodontists and oral surgeons in the
Cleveland, Ohio ares.

The subcondyler osteotomy surgicel procedure used on the
cases in this study was described by Spilkazz. He stateds

After all preliminary errangements, such as grinding of the

teeth, the wiring of splinte to the teeth, or the cementing of

orthodontic bands, hsve been completed, the temporal region is

shaved.,

The anesthetic is & metter of personal preference. « . o

The petient is prepared end dreped according to the sccepted
surgical technique. The area of the first incision, located
halfwey between the angle of the mendible end the lobe of the ear
snd behind the posterior border of the remus, is merked with
methylene blue. 4An incision about one-half inch in length is
made over the sres of the first merking on the right side of the
neck. A curved sneurysm needle is inserted through the firet

8



incision to the inner sspect of the remus. The needle is kept
in close contact with the ramus becsuse of the proximity of the
internsl wexillery artery which lies back of the neck of the
mandible, The needle is moved forward through the sigmoid notch
snd brought onto the fsce through e stsb incision. 4 Gigli saw
is festened to the sneurysm needle by means of & ligsture wire
to the eyelet in the end of the needle end carried back through
the first incision. Two metsl cuffs are inserted to protect
the soft tissue. The neck of the mandible is then severed with
the Gigli saw by 8 back-end-forth motion through the incisions.
Caution must be teken to stop as soon as the neck of tne mendible
is severed, because of the relationship of the temporel vessels
end the fecial nerve. The Gigli sew is removed and sny bleeding
whicn persists usuelly can be controlled with pressure. The
right mandible is easily shifted postieriorly. Fine sgilk sutures
are used to spproximate the skin margins.

The condylar neck of the opposite side is severed in a
gsimiler menner. The msndible is then repositioned into proper
occlusion and held with elastic trsction.

The cephalometric headplates used in this study were selected
on the following criterias (1) Good hard snd soft tissue structures
revealed, (2) Teeth in full occlusion, (3) Lipe resting in nstursl
position.

The enstomicel points, cephalometric engles, planes, and
linear dimensions messured a&nd used,are defined in the glosssry
end illustrated in figures 1 &nd 2.

In tracing the headplates, if bilatersl structures appeared
88 two sbadows, the average point or plene between them wes drawn.
This tended to minimize errors of positioning of the patient'ﬁ head
and also provided & method of mesasuring &ll landmaerks as midline
structures.

The sngulsr messurements investigsted were made directly
on the pre-operstive and post-operative tracings and were recorded.

The linesr measurements of the change in position of the
verious points investigated were mede in the following manner.

The post-operstive tracing was pliaced directly over the pre-operetive
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trecing and the tracings were orientsted on points sella turcica (3),
nesion (N), end the Frenkfort Horizontel plane (FH). As the indiv-
iduels being investigated were in the edult sge group, where little
if sny growth would be expected, and the time interval between the
teking of the pre-operative snd post-operative heedplates was rel-
atively short, no discrepancy between the two tracings wes noted in
any of the ceeses, except in the sress directly effected by surgery.
The mexille, crenisl base, and soft tissue profile above the
upper cutaneous lip remeined static,
To determine the net anterior or posterior dieplecement of
a point (Figure 3), the pslstal plane, & line from the posterior
nessl spine (PNS) through the anterior nasal spine (ANS) extending
beyond the soft tissue trecing of the profile, was used as & bese
for meesurement. Ferpendiculers from the palstal plane were drawn
to the points being considered, A direct measurement in millimeters
on the paletal plane was then made of tne distance between the pre-
operative and post-operative position of the point being considered.
To determine the net upward or downward displscement of
e point (Figure 4), the length, in millimeters, of the perpendiculars
to the pre—opérative end post-operative position of the point
under consideration, wes measured. The length of the perpendiculer
to the post-operative position of the point wes then subtracted
from the length of the perpendicular to the pre-operative position
of the point, A positive calculation indicated an upwaerd change
in the post-operstive position of the point, and & negetive cel-
culation indiceted a downwerd chenge in post-operative position of

the point under consideration,
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Pay,

Figure 1. ©Skeletal points and plenes of reference
used in this stuay.
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Figure 2. Soft tisswe pointe used in this study.



Figure 3,

Note s

13

The method of lineer messurement, on the
extended paelatel plane, of the anterior
or posterior displecement of a specific
point, from its pre-operative position
to ite post-operative position.

To determine the net anterior or posterior
displacement of & point ( in this instence
point d ), the paletal plane, a line from
the posterior nesal spine (PNS) through

the snterior nesal spine (ANS), extending
beyond the soft tissue profile tracing,

was used &8 a base for measurement.
Ferpendiculars from the palatal plane were
drewn to the points being considered. 4
direct messurement in millimeters on the
pelatel plene was then mede of the distance
between the pre-operastive and post-operstive
position of the point under considerastion.

The solid line indicates the initiasl or
pre-operative tracing. The broken line
indicates the final or post-operstive
tracing of the changes that heve tsken
plaece as a result of the surgery.
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Figure 3,



Figure 4,

Notes
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The method of lineer meassurement of the upwara
or downwaerd displacement of a specific point,
from its pre-operstive position to its post-
operetive position.

To determine the net upwerd or downward
displecement of a point (in thie instsnce
point d), the length, in millimeters, of the
perpendiculers to the pre-operative and post-
operative position of the point under consid-
eration was measured. The length of the
perpendiculer (y) to the post-operative
position of the point, wes then subtracted
from the length of the perpendiculer (x)

to the pre-operative position of the point.

A positive calculetion indicasted en upward
displacement of the post-operative point,

and a negetive calculation indicated s
downward displacement of the post-operative
point.

The solid line indicates the initial or
pre-operstive tracing. The broken line
indicates the finel or post-operative
tracing of the changes that have taken
place as e result of the surgery.
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Figure 4.
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Glossary of Terms

Skeletal Points

1,

1C,

1l

12,

Sella Turcica (S)s The center of sella turcice ss determined

by inspection.

Nesion (N)t+ The most enterior point on the naso-frontel suture.
Forion (F): The midpoint on the upper edge of the externsl
auditory meetus.

Orbitele (Orb,)js A& point midway between the lowest pointe on

the inferior mergins of both orbits.

Anterior Nasal Spine (ANS): The tir of the medisn sharp process .

formed by the prolohgation of the two mexillse st the lower
margin of the anterior apersture of the nose.

Fosterior Nesal Spine (PNS)s The tip of the posterior spine of

the palatine bone in the herd pslete.

Subspinale ( Point 4 )3 The deepest point on the mexillary

midline between the anterior nasal spine and prosthion,

Suprsmentale ( Point B }s: The deepest midline point on the

mendibular symphysis between infradentele and pogonion.

Frosthion (Pr.)s The most anterior interdental point on the

@lveolar border in the median plane between the mexillary

central incisors.

Infradentele (Inf,)s The highest interdentsl gum point

between the mandibuler centrsl incisors.

Pogonion (Fo.): The most snterior point in the midline of the

mendibuler symphysis.
Menton (M) The most inferior point on the symphysis of the

mendible in the median plane.
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13. Gonion (Go.): A point on the goniasl engle of the mendible

determined by bisecting the sngle formed by tengents to the
lower border end the posterior border of the mandible.

14, Gnethion (Gn): 4 point on the chin located by bisecting the

angle formed by the intersection of the faciel esnd mandibular
plenes.

Skeletesl Flanes

1. S5-N Plane s A line connecting points S snd N, which delineates

the anterior portion of the cranial base,

2. Frankfort Horizontal Plane (FH)}: The plane which connects

orbitale and the two cephelometric porion points,

. Felstal Flane (Pal,): A line connecting points ANS end PNS,

. Fecial Plene: A line from nzsion through pogonion.

>

4. Mendibuler Piane (Mend,): A line connecting menton and gonion,
>

6

. AB Flene ¢ A line drawn from point A to point B.
7. Y-Axis s A line from sella turcice to gnathion.

Soft Tissue Foints ( Burstone24 )

1. Frontal Point (g)s The most prominent point in the midsagittel

plene of the foreheed.

2. Subnassle (a)s The point at which the nasesl septum between the

nostrils merges with the upper cuteneous lip in the midsagittal

plane.

3., Superior lebial Sulcus (b}: The point of greatest concavity in

the midline of the upper lip between subnesale and lebrale superius.

4, Llabrale Superius (c)s The median point in the upper margin of

the upper wembrenous lip.

5. Llabrasle Inferius (d)s The median point in the lower mergin of

+ha TaAawmar mamhreanaiia 13w



19

Inferior Lebial Sulcus (e): The point of greatest concavity in

the midline of the lower lip between labrele inferius and menton.
Menton (f)s 'The most prominent or anterior point on the chin

in the mideagittal plene.

Angular Skeletal Measurements Msde

1,

Faciel Flene Angle (Downs22): The posterior-inferior angle formed

by tne intersection of the Frankfort Horizontel plane snd the
fecial plene.

Angle of Convexity (Down823)= The angle formed by & line from

nesion to point A& to pogonion. The angle is plus if point 4 falls
outside the facial plsne, snd the asngle is minus if point A falls
inside the faciel plane,

AB to the Facial Flane Angle (Downe®J): The angle formed by a

line from point 4 to point B as it intersects the facial plane.
The engle is plus if point A falls outside ths faciasl plene, end
minus if point A fells inside the facisl plane.

Mandibular Plane Angle (Downa25): The sngle formed by the inter-

section of the mendibular plane and the Frenkfort Horizontsl

Flane.

Y-Axis Angle (Down523): The anterior-inferior sngle formed as

a line from sells to gnathion intersects the Frenicfort Horizontel

Plane.
ANB Angle: The engle formed by & line from point A to nssion to

point B.

Angulsr Soft Tissue Measurements Made ( Burstone2” )

1.

Totel Fecisl Contour Angle (gaf)s The sngle formed by a line

from point g to point g to point f.
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2. Mexillary Sulcus Contour ingle (abc): The engle formed by a

line from point & to point b to point ¢ .,

5. DMandibulsr Sulcus Contour A4ngle (def)s The engle formed by a

line from point d to point e to point £ .

Linear Skeletal Meassurements Msde

1. Fosterior Displacement of Pcgonion ¢ The distsnce, in millimeters,

thet pogonion is displaced posteriorly.

2. Upwerd or Downward Displacement of Pogonion ¢ The distence,in

millimeters, that pogonion is displeced upward or downward.

Notes The method of the linear measurement of the enterior,
posterior, upward, or downwerd displacement of a
specific point, is discussed and illustreted in detail
in figures 3 end 4, pages 13 to 16,

Linear Soft Tissue Measurements Made

1., Anterior or Posterior Displascement of Subnasele (a) s The

distence, in millimeters, that subnasale is displaced anteriorly
or posteriorly.

2. Upwerd or Downward Displacement of Subnesale (a) : The

distence, in millimeters, that subnessle is displaced upwardly
or downwardly,

5. Anterior or Posterior Lisplacement of the Superior Lebisl Sulcus (b)s

The distence, in millimeters, that the superior lebiel sulcus is
displeced anteriorly or posteriorly.

4, Upward or Downward Displscement of the Superior Labiesl Sulcus bjs

The distance, in millimeters, thet the superior labial sulcus is
displaced upwardly or downwardly.

5. Anterior or Posterior Displacement of Labrsle Superius (c):

The distence, in millimeters, thet labrale superius is displaced

anteriorly or posteriorly,
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6. Upward or Lownwerd Disvlacement of Labrale Superius (c)s

The distence, in millimeters, thet lsbrele superius is
displeced upwardly or downwardly.

7. Anterior or Posterior Displecement of Labrsle Inferius (d):

The distance, in millimeters, thet lebrele inferius is

displaced esnteriorly or posteriorly.

8. Upward or Downwsrd Displacement of Lebrasle Inferius (d):
The distsnce, in millimeters, that lebrsle inferius is
displeced upwardly or downwardly.

9, Anterior or Posterior Displacement of the Inferior Lebisl Sulcus (e)3

The distance, in millimeters, that the inferior lsbial sulcus
is dieplaced anteriorly or posteriorly.

10, Upward or Downward Displscement of the Inferior Lsbial Sulcus (e):

The distence, in millimeters, thet the inferior lsbial sulcus
is displeced upwardly or downwsardly.

11. Anterior or Posterior Displecement of Menton (f}¢ The distence,

in millimeters, that menton is displaced enteriorly or

posteriorly.

12. Upward or Downward Displacement of Menton (f): The distence,

in millimeters, thet menton is displaced upwardly or downwardly.,

Notet The method of the linesr measurement of the enterior, posterior,
upward, or downward displecement of a specific point, is
discussed end illustrated in detail in figures 3 and 4,
pages 13 to 16,



FINDINGS

Messurements of the various changes occurring in the sikeletsl
or herd tissues, revealed the followings

1. Feciel Flene 4ngle: There was a decresse in the facisl
plene engle in all cases, renging from 2 to 10 degrees ( Average °.8
Degrees ),

2. Angle of Convexitys There was a decrease in the angle
of convexity in all cases, renging from 9 to 21 degrees ( Average
12.0 degrees ),

5. AB to Faciel Flane Angles There wes a decrease in the
AB to faciel plene angle in all cases, renging from 2 to 14 degrees.,
( Average 8.2 degrees ),

4.' Y-Axis Angles There was sn incresse in the Y-axis
angle in 51l ceses, ranging from 1 to 9 aegrees ( Average 4.1
degrees ).

5. Mendibuler Flane Angle: There wes &n incresse in the
mendibular plane sngle in fourteen of the sixteen cases investigsted,
renging from 1 to 15 degrees ( Average 6.8 degreee ). The two
decresses in the mendibuler plane engle were of 1 and 2 degrees
respectively ( Average 1.5 degrees ),

6. ANB Angle: There wee & decreese in the ANB angle in
all cases, renging from 2 to 10 degrees ( Average 5.9 degrees ).

(. Displacement of Fogonions There was a posterior dis-
plecement of pogonion in all ceses, renging from 3 to 22 millimeters
( Average 10.1 millimeters ). There was no upward or downward

22
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displecement of pogonion in two cases. There wes en upward dis-
placement of pogonion in six cesee, renging from 1 to 6 millimeters
( Average 2.8 millimeters Jo There was a downwsrd displacement of
pogonion in eight caeses, renging from 1 to § mwillimeters ( Avereage
4.4 millimeters )

Exsmples of skeletal chenges occurring in seversl csses of
this sample are illustrated in figures 3 to 8.

Measurements of the various changes occurring in the soft
tissue profile revesled the followings

1. Subnesale (a): There wae no displacement of subnesale
exhibited in eny cese.

2. Superior Lebial Sulcus (b): Six cases exhibited no
posterior displecement, nine cases exhibited posterior displecement
renging from 1 to 3 millimeters ( Average 1.6 millimeters ), &nd
one case exhibited an enterior displscement of 1.5 millimeters.
Fourteen of the sixteen cases exhibited no upward or downwerd
displacewent., Two cases exhibited & downward displecement of
1l millimeter.

3. Labrele Superius (c): One case exhibited no posterior
displacement. Fourteen cesses exhibited a posterior displecement
renging from 1 to 4 millimeters ( Aversge 1.9 millimeters ), end
one case exhibited en enterior displacement of 2 millimeters.
Eight cases exhibited no upwerd or downwerd displscement. Seven
cases exhibited a downward displacement ranging from 1 to 5
millimeters ( Aversge 2.9 millimeters ), and one case exhibited
8n upward displacement of 2 millimeters,

4, Lsbrale Inferius (d): There was a posterior
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displacement in &ll cases renging from 2 to 14 millimeters ( Average

7.0 millimeters ). Four cases exhibited no upward or downward

displacement, end twelve cases exhibited s downwerd displacement
ranging from 1 to 9 millimeters ( Average 5.7 millimeters ).

5. Inferior labial Sulcus (e}t There wes a posterior displacement

exhibited in all cases ranging from 4 to 17 mwillimeters ( Average

9.4 millimeters Jo Three individuals exhibited no upward or

downward displacement, while thirteen individusls exhibited &

downward displecement ranging from 2 to 11 millimeters ( Average

4.2 millimeters },

6., Menton (f)s There was a posterior displacement exhibited in

all cases, ranging from 3 to 16 millimeters ( Average 10.3

millimeters )}, There was no upward or downwasrd displacement in

8ix cases, while there was s downwerd displacement exhibited in

ten cases, ranging from 1 to 9 millimeters ( Average 3.2 millimeters Je

7. Totel Facial Contour Angle ( gaf }s The total facial contour

angle decréased in all cases, renging from 3 to 19 degrees

( Average 10.3 degrees ).

8. baxillary Sulcus Contour Angle ( sbc ): The mexillary sulcus

contour angle remeined the esme in one case, increesed in twelve

ceses, ranging from 2 to 26 degrees ( Aversge 8.7 degrees ), snd

decreesed in three cases, ranging from 1 to 22 degrees ( Average

9.3 degrees J,

9. Msndibular Sulcus Contour Angle ( def }: The mandibular

sulcus contour angle remsined the seme in two cases, decressed in

twelve cases, ranging from 3 to 30 degreesa ( Averege 11.4 degrees ),

end increased in two cases of 5 end § degrees respectively

{ Avaramca 7 O Aamwan~ )
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Exemples of soft tissue chenges occurring in cases of

thie semple are illustrated in figures 9 and 10,
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TABLE 1

NET CHANGE OF THE VARIOUS MEASUREMENTS OF THE SKELETAL ANALYSIS

Neme PK A4S EF VF FI A4S KK LG
hge 19 18 26 29 25 18 18 20
Sex F F F i M F F F

Chenge of the
facial plene angle -8 -3 -10 -5 -10 -6 .3 _7
in degrees

Chenge of the
aungle of convexity -16 -7 =21 -l4 -20 -12 -7 -10
in degrees

Change of the AB to
facial plane angle -8 8 -4 -8 -14 -9 5 7
in degrees '

Chenge of the
mandibular plane angle +l1 =1 +15 +2 +12 +2 +1 47
in degrees

Change of the
Y-sxis angle +6 +1 +8 +4 49 2 12 44
in degrees

Chenge of the
ANB angle -7 -4 -10 -6 -10 -7 -3 _7
in degrecs

Fosterior displacement
of pogonion <11 -6 -9 6 -22 -11 -7 -12
in millimeters

Upward or downward
displacement of pogonion -5 +2 -3 0 -9 0 -1 +3
in millimeters

Notes All negative numbers denote & decrease in angulation of
an angle, & posterior displscement of e point, or e
downward displacement of & point. 4ll positive numbers
denote en increese in sngulstion of an sngle, an
anterior displecement of @ point, or en upward
displacement of a point.
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TABLE I - Continuea

Name EG JM BW MZ TF HS JF Gs
Age 25 26 20 22 30 34 21 25
Sex F F M F M F F M

Chenge of the
facial plene engle b 2 -6 4 27 8 6
in degrees

Chenge of the angle

of convexity in -10 -4 -11 -10 -15 -12 -13 -9
degrees

Chenge of the AB to

fecisl plene engle -6 -2 -13 -6 -10 -7 -10 -4

in degrecs

Chenge in the
mendibular plene angle +6 =2 +2 +5 +7 +9 +6 +0

in degrees

Chenge in the
Y-sxis engle +4  +1  +4 3 +5 +4 5 +4
in degrees

Change in the
ANB angle -4 2 8 b6 6 -6 -6 -3
in degrees

Posterior displecement
of pogonion =g =3 -15 -8 -12 -12 -12 -7
in millimeters

Upwaerd or downward
displacement of pogonion +1 +2 +3 +6 -4 4 5 4
in millimeters

Notes All negative numbers denote a decresse in anguletion of
an engle, & posterior dieplacement of a point, or s
downward displacement of a point., 4ll positive numbers
denote an increese in angulation of an angle, en
anterior displacewent of a point, or an upward
displacement of e point.
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TABLE iI

NET CEANGE OF THE VARIOUS MEASUREMENTS OF THE SOFT TISSUE ANALYSIS

Name PK AS EF VP FT A4S KK LG
Age 19 18 26 29 25 18 18 20
Sex F F F M M F F F
Anterior or posterior displacement

of subnesale (a) in mm. 0O 0 0O 0 0 0 0 ©
Upward or downward displecement

of subnssale (a) in mm., 0O 0 0 0 0o 0 0 ©
Anterior or posterior displacement

of superior labial sulcus (b) inwmm. O O -1 0 -2 0 -1 O
Upwerd or downwerd displacement

superior labial sulcue (b) in mwm. 0O 0 0 0 0o 0 o0 O
Anterior or posterior displacement

of labrale superius (c) in mm. -1 -1 -1 0 =3 .1 -2 .2
Upwerd or downward displascement

of lsbrele superius (c) in mm, -5 0 -2 0 2 -1 0 ©
Anterior or posterior displacement

of lebrale inferius (d) in mm. -6 -4 -10 -2 -13 -6 -7 -8
Upward or downward displecement

of lebrale inferius (d) in mm. -5 0 -3 -1 -9 -8 0 -1
Anterior or posterior displacement

of inferior lsbial sulcus (e) in wm, -9 -8-=15 -4 -17 -11 -8 -10
Upward or downward displacement

of inferior labisl sulcus (e) inmwm, -9 -3 -2 0 -11 -2 0 -2
Anterior or posterior displacement

of menton (£) in mm. =12 -7 -17 <5 =19 -6 -11 -11
Upward or downward displacement

of menton (£} in mm. -4 0 -2 0 -9 -2 0 =3
Total faciel contour angle (gef)

change in degrees =13 =10 =10 -18 =19 -10 -8 -12
Maxillery sulcus contour angle

(abc) chenge in degrees +14 +6 1 0 +2 +8 +2 11
Mendibuler sulcus contour angle

(def) change in degrees =5 =25 =20 =13 -5 0 =30 -4

Notes All negetive numbers denote a decresse in enguletion of
en angle, a posterior displecement of & point, or s

downwaerd displacement of & point.

All positive numbers

denote an incresse in anguletion of en angle, an enterior
displacement of & point, or sn upward displacement of

e point.
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TASLE II - Continued

Nane EG JM BW MZ TP HS JP GS
Age 25 26 20 22 30 34 21 25
Sex F F M F M F FooOM
Anterior or posterior displacement

of subnesale (a) in mm. O 0 0 0 0 0 0 o
Upward or downwerd displacement :
of subnesale (&) in mm, 6_0 0 0 0 0 0 0
Anterior or posterior displacement

of superior lsbisl sulcus (b) in mm, -3 -1 0 +#1 -2 -1 2 -1
Upvard or downwsrd displacement of

superior labisl sulcus (b) in mm. 6_ 0 0 0 0 o0 -1 -1
Anterior or posterior displacement

of labrele superius (c¢) in mm. 4 -1 -3 +2 4 -1 -1 .2
Upward or downward displacement

of labrale superius (c) in mm. 0O 0 -2 0 -3 0 -3 _4
Anterior or posterior displacemsnt

of lebrele inferius (d) in wm. 5 4 -10 -4 9 6-14 -4
Upwerd or downward displacement

of lebrale inferius (d) in mm. 00 -2 -1 -5 -5 -1 -3
Anterior or posterior dispiescement

of inferior labiel sulcus (e} in wm, -9 -4 -14 -7 .10 -8 -7 -9
Upward or downward displacement of

inferior labisl sulcus (e) in mm. O =3 0 -2 -3 _4 .3 _¢
Anterior or posterior displecement

of menton (f£) in mm, -9 =3 -14 -8 -13 -11 -12 =10
Upward or downward displacement

of menton (£f) in mm, 0O 0 0 -3 -3 -2 -1 -3
Total facial contour angle (gaf)

chenze in degrees. =8 -3 -12 -9 -10 =11 -12 -9
Mexillary sulcus contour angle

(8bc) chenge in degrees. ' =5 2 +15 -22 +26 +3 +2 +13
Mendibular sulcus contour sngle

(def) change in degrees. =3 -4 +5 -12 0 -3 49 -13

Note: All negative numbers denote a decresse in enguletion of
en engle, & posterior displacement of a point, or a

All positive numbers

denote an increaese in engulation of an sngle, an

enterior displecement of a point, or an upward displacement

downward displacement of & point.,

of & point.
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FH

Figure 5. Cephelometric tracings of the surgical correction
of csse (F.T.).
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Figure 6. Cephslometric trecings of the surgical correction
of case (H.S.).
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Figure 7. Cephelometric trecings of tne surgicel correction
of case (E.F.).
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Figure 8.

Cephelometric tracings of the surgicsl correction
of case (T.F.}.
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Figure 9, Soft tissue changes occurring efter the surgicsal

Note:

correction of mendibuler prognsthism.

The top row of illustretions depict the greatest
smount of chenge of the soft tissue profile,
occurring efter the surgical correction wes
completed. The bottom row of illustrations
depict intermediate amounts of change of the
soft tissue profile, occurring after the
surgical correction was completed,

The illustretions were msde in the following menner,
The pre-operative tracing and the post-operative
trecing were orienteted on points sella turcica (8),
nasion (N), snd the Frenkfort Horizontel plene (FH).
Another sneet of tracing peper weas then pleced over
the orientated tracings, and the outlines of the
pre-operative and post-operative soft tissue profiles
were traced. The asrea between the outlines of the
pre-operative and post-operstive soft tissue profiles
wes then inked in with black ink. This ares depicts
the place of change and the amount of chaenge occurring
in the soft tissue profile after completion of the
subcondylar osteotomy surgical procedure.

The illustrations of this figure sre orientated on
the Frenkfort Horizontel plane.
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Figure 10. Soft tissue changes occurring after the surgical

Notes

correction of wendibuler prognethiem.

The top row of illustrations depicts intermediate
smounts of change in the soft tissue profile, occurring
efter the surgicel correction wes completed, The
bottom row of illustretions depicts the least asmount

of change of the soft tissue profile, occurring efter
the surgicel correction was completed.

The illustretions were made in the following masnner,
The pre-operetive tracing and the post-operstive
tracing were orienteted on points selle turcica (S),
nesion (N), and the Frankfort Horizontal plane (FH),
Another sheet of tracing peper wes then placed over
the orienteted tracings, end the outlines of the
pre-operative and post-operative soft tissue profiles
were traced. The area between the outlines of the
pre-operative and post-operstive soft tissue profiles
wes then inked in with black ink, This ares depicts
the plsce of change end the smount of change occurring
in the soft tissue profile after completion of the
subcondyler osteotomy surgical procedure.

The illustrations of this figure are orientated on
the Frenkfort Horizontel plene.






DISCUSSION

The findings of this study reveal s besic pasttern of eslter-
ation of the hard end soft tissue profiles to surgicel correction,
but it cen not sefely be assumed thet individual cases will conform
strictly to this average pettern.

In reducing the prognethic stete of the mendible, the necks
of the condylar processes were severed from the rami of the mendible,
and the mendible was moved posteriorly to & predetermined position.
The skeletsl enalysis measurements mede of the facial plane angle,
the angle of convexity, end the Y-exis sngle, are measurements which
express the relstive position of the chin of the mendible to the
crenium. Ae the mendible essumed & more posterior relationship to
the cranium after the surgical procedure, the feciasl plane engle,
end the angle of convexity decreassed in all cases, while the Y-saxis
angle increessed in all caées.

The skeletel snalysis measurements mede of the ANB angle snd
the AB to the facial plane angle, express the relative position of the
denture bases to one snother, snd to the faciel plane. As the mendible
was repositioned posteriorly, the denture beses assumed & more
normel relstionship to one snother. As the denture bases assumed a
more normel reletionship to one another, the ANB engle, and the AB
to the facial plane sngle decreased in all cases,

The mandibulsr plene angle, which wes measured in the

skeletel analysis, is an expression of the relationship of the

PR TP A SEPERE



lower border of the msndible to the Frsnkfort Horizontel plane,

The mendibulsr plane angle increessed in fourteen of the sixteen
ceses investigsted after surgery. This fect mey be stiributed to

a "rockirg up" of the goniel esngle of the mendible, es the body of
the mendible wss repositioned posteriorly, slong with & decrease

of the overbite of the snterior teeth. The two cases in which there
wes & decrease in the mendibulsr plene esngle, were cases where there
wss no "rocking up" of the goniel angle of the mendible, but only a
decresse of the overbite and overjet of the anterior teeth.

The range of change and the aversge chenge of the measure-
ments of the skeletal snalysis were recorded in the section on
findings. However, Wylie25 hses stated in regerd to renges and
svereges, " It must be emphaiszed that these values provide only
8 general sort of informstion and do not warreant any particular

conclusion,®

Scattergrame were used to grephicelly illustrate the relation-
ship between the posterior displecement of pogonion, and the chenge
in engulation of the various messurements of the skeletal anslysis.
If the two chsnges being compered on the scattergram were highly
correlated to one snother, the dots on the scattergram would be
srrenged to approxiwete a straight line. The lower the correistion
between the two chenges, the more these dots would deviate in
arrangement from & sirsight line.

The coefficients of correlation (r),of the posterior displsce-
ment of pogonion and the changes in engulstion of the various messure-
ments of the skeletal analysis, were cslculated. Verying degrees of

correlstion were exhibited. The change in the facial plane engle (r= 0.68)
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the ANB. angle (r= 0.67), &nd the AB to the faciel plane engle (r= 0.64),
exhibited the highest degrees of correlation. The change in the
Y-axis engle (r= 0.53), the zngle of convexity ( r= 0.50), and the
mandibular plane engle (r= 0.39), exhibited decreasing degrees of
correlation.

These varying degrees of correlation mey be sttributed to the
manner in which the mendible was repositioned posteriorly. The man-
dible was not displaced posteriorly in only one plane of spsce. 1In
eome cases the msndible was tipred upward as it was displsced poet-
eriorly, while in other cases it wss tipped very little. Also, the
amount of posterior displacement of the mesndible varied grestly in
the cases of this sample. The lack of a high degree of consistency
in the menner in which the mendible wss repositioned posteriorly,
predisposed these varying correlations,

Since the ssmple size of this investigation wes relatively
small, the main purpose for calculsting the various coefficients of
correlation, was not to assess & greater or lesser degree of con-
sistency to any of them, but rather to say that one coefficient was
larger than another, and list them accordingly.

In regard to scattergrams and coefficients of correlation,
Thurow2 has stated, " Actuslly, the originasl scattergram is
frequently more meeningful than the coefficient, in spite of the
fsct thet it is essier to obtsin. The safest proceaure, especiaslly
when meny readers will not be professionel statisticians, is to
present the scettergrams with the coefficient, as wes done by Wylie
in his evalustion of Tweed's treetment."

In the improvement of the relstionship of the mandiblie to the
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creanium, there was & concomitent improvemwent of the soft tissue
profile of the face, The lesst smount of chenge of the soft tissue
profile occurred in the upper lip anc wexillary sulcus of the upper
lip. However, the grestest amount of variation in response of the
8oft tissue profile, occurred in the upper lip end waxillary sulcus
of' the upper lip. The mexillary sulcus contour of the uprer lip,

in the mejority of ceses (12 cases), became more obtusely sngulsted.
There wss & minimel posterior displacement of the upper lip end
mexillsry sulcus, and & minimel downward displacement of the upper
lip.

The greatest smount of change of the soft tissue profile,
occurred in the lower 1lip, the mandibular sulcus of the lower lip,
snd the soft tiesue chin., Along with the greatest amount of change,
the lower lip, the mendibular sulcus Oof the lower lip, and the soft
tissue chin exhibited the least smount of veristion in response to
surgery. The lower lip, mendibular sulcus of the lower lip, and the
soft tissue chin were displsced posteriorliy in gll csses, There was
& downward displacement of the lower lip and the soft tissue chin
in the mejority of csses (12 cases)., The mendibulsr sulcus contour
of the lower lip became more ascutely angulsted in the mejority of
ceses (12 cases). As one would expect, the posterior displscement
of the soft tissue chin followed closely that of the bony chin,

The total facial concavity was decressed in sll cases, and
the esmount of reduction of the totasl facial concavity followed closely
the distsnce which the mandible wss repositioned posteriorly.

Since this paper was the first attempt to evaluste, with
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cephalometric messurements, the soft tissue profile chsnges occurring
in the subcondylsr osteotomy surgical procedure, or eny other surgicel
procedure for the correction of msndibuler prognathism, no comperison
of these finaings with any other similsr finaings wes possible.

It sppesrs ressonable to assume that with furthur cerhslo-
metric investigstion of all the verious esapects of ilhe surgicsl
correction of mendibuler prognethism, 8 more objective dispnosis and
prognoeis of & case about to undergo surgicsl correction wili be
eble to be mede.

This study was limited to the net chenges of the nsrd and
soft tissue profiles occurring immedistely efter the surgicsl
correction, and no investigstion of the stability of these changes
was made. Cephalometric hesdplstes of the patients in this sample,

8 number of yeers after the surgical procedure, were not svailsble.
Future studies on the stability of these surgically corrected

mendibuler prognathism cases would be very useful,



SUMMARY AND CCNCLUSIONS

The purpoee of this study wee to investigate, with cephalo-
metric measurements, the net hard and soft tissue profile changes
occurring after the surgicel correction of mandibular prognathisﬁ,
by the subcondyler osteotomy procedure. In sddition, it was the
purpose of this study to demonstrate the need for future investigetion
of &ll facets of surgical correction of mendibular prognsthism , on
8 cephalometric messurement bassis. Pre-operative snd post-operstive
leteral cephslometric headplates of sixteen sdult individusls, who
undervent the subcondylasr osteotomy surgicsl procedure, were
evaluated from the standpoint of the net changes of various cephalo-
metric meessurements of the skeletsl snd soft tissue asnalyses,

The conclusions indicated from this study are as follows:

l, The fecisl concavity, in regerd to the relestionship of the hard
end soft tissue chin to the upper face, was decressed by this
surgical procedure, and facisl esthetics waes improved.

2. The mandible was repositiﬁned posteriorly in sll csses, and the
lower denture bsse sssumed a more normal relstionship to the upper
denture base,

5. The chenges in snguletion of the skeletal anelysis messurements,
chowed verying degrees of correlstion to the posterior displecement
of the chin (pogonion)}. In decreasing degree of correlation, these

relationships essumed the following order: (1) the facial plane angle,
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(2) the ANB sngle, (3) the AB to the fscial plene sngle, (4) the Y-sxis
engle, (5) the sngle of convexity, (6) and the mendibular plane sngle.
4, The soft tissue contour of the upper lip, the msxillsry sulcus

of the uprer lip, the lower lip, the mendibuler sulcus of the lower

lip, end the soft tissue chin, were sltered by the surgicel procedure.

2+« The greatest veriastion in response snd leest smount of chenge,
of the soft tissue profile to the surgicasl procedure, was exhibited
by the upper lip &nd maxillery sulcus of the upper lip. There was
& tendency for the upper lip to be slightly posterioriy dispiaced,
and the mexillery sulcus contour of the upper lip to become more
obtusely snguleted after the surgicel procedure.

6. The leasst smount of varistion and grestest emount of chenge,

of the soft tissue profile to the surgzicel procedure, wes exhibited
by the lower lip, the mendibular sulcus of ﬁhe lower lip, and the
soft tissue chnin. The lower lip end the soft tissue chin were
posteriorly aisplaced in all cases, with a tendency for a downward
displacement of the lower lip and the soft tissue chin. There wsas
elso a tendency for the mendibular sulcus contour of the lower lip
to become more scutely enguleted.

7. The lewer lip snd the soft tissue chin, being posteriorly
repositioned in 8ll cases, essumed & better esthetic reietionship

to the rest of the soft tissue profile.
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