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INTRODUCTION

The orthodontist is faced primarily with the problem of 

permanently stabilizing unstable or easily unstabilized structures 

in the form of teeth. Fortunately, he is able to influence the 

growth pattern of the face and jaws to a degree. Among the 

many discrepancies in growth and development of the face and jaws, 

the mandibular prognathism presents a challenge in diagnosis and 

treatment for the interested health disciplines. Antero-posterior 

discrepancies of the maxilla to the mandible can be treated by 

orthodontic procedures, surgical procedures or by orthodontic- 

surgical methods.

When one is confronted with treatment of a mandibular 

deformity problem a decision must be reached as to how the prob

lem may be best corrected. A thorough diagnosis of the maxillo

mandibular discrepancy problem is most important prior to 

initiating any treatment. The multi-discipline approach, especially 

surgery, sometimes provides a dramatic response regarding the 

"immediate" result. In the borderline cases the orthodontist must 

be very convincing, tolerant and expect tolerance in the belief 

that a prolonged treatment period of guidance will result in a 

healthy foundation for a "scarless" future. Correction of true 

prognathism by orthodontic treatment alone is very limited 

although prolonged treatment is recommended in many borderline

cases.
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Serial growth studies made possible by orientated radiographs 

14 15 28 41
’ * ' improved methods for endocrine studies, comparative

study cases reported in the literature, the advent of antibiotics,

EC
improved surgical and orthodontic treatment methods and improved 

materials have contributed to a favorable prognosis in the vast 

majority of mandibular prognathism cases.

The purpose of this discussion is to review mandibular progna

thism and to present results achieved using certain diagnostic and 

treatment methods.
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REVIEW OF THE LITERATURE

Most of the prognathism treatment reported in the literature

is with surgical or orthodontic-surgical approach.

i\ 5
Angle’’ recognized the complexities of treating the mandibular 

prognathism and wrote, "True Class III malocclusion cases are 

progressive and eventually the amount of mesial occlusion may reach

the extent to the width of the molar or more." He also recognized

2 3
the value of surgical intervention and splinting procedures ’ .

24 54
Graber and Strang are optimistic about gaining something by

treating prognathisms with active orthodontic therapy. Graber has

suggested that orthodontic treatment in mandibular prognathism is

limited, but encourages early treatment as he reported some progress

in over half the cases. Strang feels that orthodontic treatment is

indicated as soon as the case is identified. Reasonable success

22
in chin cap therapy is reported. Gold suggested an optimum treat

ment time before eruption of six year molars. Bjork^ emphasized 

the difficulty in diagnosing and treating the prognathism case

because of the variability in growth changes in the same individual. 

41
Lande reported that the mandible tended to become more prognathic

in relation to the brain case and that regardless of type showed

57
the same general tendencies in their growth behavior. Tweed 

expresses little optimism in orthodontic treatment of mandibular 

prognathic cases. He feels that the goal of ideal occlusion and 

facial symmetry is not possible in the vast majority of cases.



4

Hullihen31 first reported surgical treatment of a mandibular 

deformity using resection or osteotomy type of operation on the 

anterior portion of the mandible. Jaboulay33 described a 

technique of horizontal condylectomy and sliding the body of the 

mandible distally. Babcock6 described an osteotomy type operation 

on the ramus using the "blind" approach, and Harsha26 described 

a bilateral resection of the jaw removing a rhomboid section of 

the mandible in the area behind the last tooth and at the angle of 

the mandible. Blair 12,13 described an operation using a horizontal 

section of the ramus. New and Erik44 described a technique using 

a template for the amount of bone to be removed before the teeth 

were equilibrated following surgery. Dingman18»19 reported a two 

stage procedure in the body of the mandible to reduce prognathisms. 

Smith53 and Robinson48’49 described a condylectomy type operation, 

after Jaboulay, approaching the sub-condylar area using a "J" 

shaped incision anterior to the ear. Risdon47 used an approach 

to the ramus by making an incision over the angle of the mandible 

and approaching the condylar notch infer!orally which allows 

direct vision during the bone incision or removal. Caldwell16 

reported a vertical osteotomy which was performed posterior to the 

mandibular foramen.

Kazanjian34»35*36»37»38»39 has contributed much to literature 

regarding mandibular prognathisms and facial deformities. He, 

along with many other surgeons and orthodontists, has recommended 

the team approach to the correction of mandibular prognathism
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1 ,7,25,29,30,40,43,45,51 ,52,27,55,58,59. garr0w^ and Biederman'

have emphasized the importance of the role of the orthodontist in 

the multi-discipline approach.
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A DIAGNOSTIC PROCEDURE FOR MANDIBULAR PROGNATHISM

The first objective of diagnosis and treatment of prognathism 

is to obtain a healthy skeletal base for healthy occlusion of teeth 

and proper posture of soft tissue. Facial analysis of over 144 

patients would indicate that prognathisms tend to be dolcehocephalic 

and tend to a straight-faced profile.

In addition to the clinical evaluation an orientated radio- 

graphic study of the face and jaws is made to include a lateral 

view in closed position, rest position and wide open position; an 

orientated AP view in closed position; an orientated panoramic view 

of the entire mandible, a full mouth intraoral radiographic series, 

and rotational cineradiographic studies.

A cephalometric analysis of choice can be studied. Our facial

20
analysis is essentially based on the Downs and the Northwestern 

46
Analysis and the diagnostic procedure described is based on an 

intended profile with an ANB difference of from +2 to +3 degrees, 

although the goal may be necessarily modified. Cephalometric 

tracings(Fig. la) from lateral radiographs include those in the 

closed position, rest position and wide open position. Particular 

attention is given to the ANB relationship and the NABPg(or the 

bony facial plane) relationship. Soft tissue of the nose, lips, 

tongue and palate is noted and traced if possible.

The AP radiographs(Flg. lb) are traced, especially, noting 

landmarks of the orbits, nasal septum, nasal cavities, mastoid
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(Fig. 1 a.) Anatomical landmarks and planes that are used in 
diagnosing and treating some problems in mandibular prognathism, 
openbite and mandibular hypoplasia. S - Sella Turcica; N -Nasion;
A - point A, or the most depressed area of the alveolar process 
at the root apex of the maxillary central incisor; B - point B, or 
the most depressed area of the alveolar process at the root of the 
mandibular incisor; maxillary occlusal plane(OP) from the edge 
of maxillary central incisor to the mesial cusp of the maxillary 
first permanent molar; blackened area denotes the desired 
corrected position of the body of the mandible; shaded area denotes 
the amount and shape of bone to be removed to correct the deformity 
using the mesial cusp of the maxillary first permanent molar as a 
fulcrum.(Vertical osteotomy in the ramus)
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(Fig. lb) AP radiographic analysis using any bilateral comparison 
possible, especially, superior orbit, base of skull, mastoid, nasal 
cavities, midline, occlusal plane and mandible contour.

processes, bony outline of the base of the skull, maxilla, mandible 

and midlines in the closed and rest positions. Special note is made 

of the divergence of the ramus. The panoramic radiograph is studied 

and measurements are made to determine the width of the ramus, the 

angle of the ramus to the body of the mandible, the size and 

position of the condyle, its relationship to the coronoid process 

and the size of the coronoid notch. Particular attention is made 

to the position of the mandibular nerve foramen and canal.

Diagnostic material employed includes orientated study casts 

with wax bites in the closed position, the initial contact 

position and the rest position, a complete series of photographs, 

intra and extraoral and face masks are optional.
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A history is obtained relative to possible heredity. Problems 

concerning discomfort in the temporomandibular joint during masti

cation and histories of psychological disturbances are considered. 

Movements of the mandible are noted clinically to determine whether 

or not abnormalities exist during closure, opening, lateral and 

protrusive movements. Facial musculature is studied both in the 

initial clinical examination and from the photographs. The teeth 

are studied for premature contact and wear pattern. The condition 

of the gingiva is noted to include possible recession or areas of 

inflammation. Intraoral and/or panoramic radiographs of the 

teeth and bone are studied for periodontal disturbances, caries, 

condition of the alveolar bone, lamina dura, root formation and 

especially for premature resorption.
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ORTHODONTIC-ORTHOPAEDIC GUIDANCE PROCEDURES

Orthodontic and, especially, surgical treatment procedures 

are delayed in the primary and mixed dentition or young adult age 

group until a serial growth study is available. This study period 

is extended if there is a questionable rate and variable pattern 

of growth. Early treatment of the questionable prognathic patient,

5 to 10 years of age, may consist of appliance therapy to obtain

33
or maintain healthy incisor relationship. Bite-planes may be 

used to deal with supraeruption of the lower incisors and to 

allow full growth potential of the alveolar process in the posterior 

region. Banding of all teeth in primary and mixed dentitions and 

Class III forces may be indicated at an early age.

A review of our material would indicate that the ANB difference 

in degrees may not vary significantly in the growing skeletal 

prognathism patient, but linear measurements may change as vertical 

height of the face increases, resulting in a more prognathic 

appearance. However, one patient followed for a period of nine 

years presented an ANB degree increase from 10 degrees to 16 degrees. 

The linear change at point B increased from 14 mm to 23 mm. A

50
respect for growth of the condyles and ramus as reported by Sarnat , 

and clinical experience has practically limited the attempted 

guidance of growth of the face to the maxilla.

Insignificant results have been obtained by the use of chin 

cap treatment, although the chin cap is used in other treatment 

problems. Orthodontic-surgical treatment is often indicated, 

especially when the patient has reached full growth potential.
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ORTHODONTIC-SURGICAL PROCEDURE

Mandibular prognathisms v/ith the complete permanent dentition 

and supraeruption problems are first treated by banding all of the 

teeth and levelling the arches prior to surgery. Openbite cases 

or cases with no supraeruption of teeth are banded and treated 

surgically with subsequent treatment. Archbars and acrylic splints 

wired to the teeth can be used in the latter cases.

After the complete gross radiographic studies have been made, 

the incisal edge of the maxillary central incisors, first bicuspids, 

cuspids, and the cusps of the first permanent molars are noted to 

establish an occlusal plane. Occlusal plane is drawn from the 

incisal edge to the first molar mesial cusps(if teeth are present) 

directly on the radiographs. (Fig. 1 a.)

All landmarks are traced on transparent paper in the closed 

position(in black pencil) tracing the maxillary incisal-molar cusp 

line. Rest position of the mandible is traced in a second color 

(blue pencil). Wide open position can be traced in a third color 

(green pencil).

Point A is established in the alveolar process at the apex 

of the maxillary incisor teeth if they are present. If they are 

not present, the position is approximated. A second closed tracing 

is now placed on the closed, lateral radiograph and the mandible is 

moved posteriorly on the occlusal plane line to a position where 

the ANB difference is +2 to +3 degrees.(It may not be possible to 

reach the +2 to +3 degree objective in all cases and variations
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must be accepted). The repositioned mandible and its components 

are now traced out in a distinguishable color(red pencil).

A study of the tooth to alveolar bone relationship is made 

in a conventional manner to determine the type of malocclusion, if 

there is any, that would exist after treatment. Procumbency, supra- 

eruption of teeth, openbite and facial profile are specifically 

studied.

A determination is made by the surgeon as to the type of 

surgical procedure and to the amount of bone, if any, that could 

be removed from the ramus or body of the mandible.(Fig. 2) The 

anteroposterior divergence of the ramus to the body of the mandi

ble is noted and the degree of beveling of the bone cuts can be out

lined before the surgical intervention.

If the mandibular prognathism requires surgery, the teeth are 

preferably banded with wide orthodontic bands and pinched bands are 

very satisfactory. Rectangular brackets have been preferred. Heavy 

rectangular and square wires are placed whenever possible prior to 

surgery to insure stability. Orthodontic bands are recommended 

whenever possible to enable manipulation of teeth pre and post 

surgically. Prolonged use of arch bars or wiring of individual teeth 

does not lend to the future good health of the periodontal membrane 

and alveolar process. In the event excessive equilibration of 

teeth is necessary to place the teeth and jaws in the expected 

relationship, orthodontic treatment is recommended before surgery. 

Should minimal equilibration be required, surgery can be performed 

prior to orthodontic treatment.
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8-9

(Fig. 2) Surgical approaches to reduce mandibular prognathism.
(a) Anterior mandible section: 1. Hullihen, 1849. (b) Operations 
to ramus: 2. Jaboulay, 1895; 3. Babcock, 1910; 4. Blair, 1918;
5. Winter, 1949; 6. Smith, 1954; 10. Caldwell, 1954. (c) Operations 
to body of mandible(Angle 1898)8-9 7. Harsha, 1912; 8-9 New, 1941; 
8-9 Dingman, 1948.

The surgeon has available in the operating room radiographs 

and tracings, a template or drawing to indicate the amount of and 

shape of the bone to be removed. Maximum bone to bone contact of 

the fragments and the least amount of displacement of the condyles 

is believed to be most desirable. In the ramus osteotomy type 

operation, it is important that the periosteum be freely elevated 

to allow new muscle insertions. The more extreme the case, the more 

important the new attachment site becomes to prevent relapse and 

future adjustments. This is especially true if correction of ante

rior open bite or an asymmetry of the mandible has been attempted.
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Final impressions, prior to surgery, are obtained to construct 

an occlusal, acrylic splint or splints after the final wires are 

in place. This insures proper fitting of the splint over bands, 

brackets and wires. Stone casts(Fig. 3) are mounted on the ortho- 

dontic-surgical articulator(Fig. 4) or a Hanau Articulator in 

an orientated position with the maxillary plane flat and the median 

plane properly aligned. This can be accomplished with the Hanau 

face bow, and then placing the maxillary occlusal plane horizontally 

or the median of the casts can be determined by measurements from 

the casts and radiographs. MOUNTING THE CASTS TO MEDIAN PLANE IS 

THE PRIMARY KEY TO BALANCED POSTERIOR MOVEMENT OF THE MANDIBLE.

A specific mounting technique is used on the orthodontic-surgical 

articulator. If the Hanau articulator is used the maxillary cast 

is mounted on the mandibular part of the articulator. The pre

determined movement needed to improve the anteroposterior 

relationship of the mandible to the maxilla is accomplished. If 

there is significant asymmetry of the jaws, openbite, or hypoplasia 

to be considered, the recorded measurements from radiographic studies 

are transferred to the articulator and proper adjustments are 

carried out.

Equilibration to eliminate occlusal interference is accomplished 

on the stone casts and a single or multi-unit acrylic splint using 

rapid curing acrylic is fabricated with the teeth in closed position. 

(Fig. 3c) The patient is recalled to the operatory for equili

bration of the natural teeth and fitting of the splint one arch at

a time.
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21
In our multi-disciplined approach, the patient is draped 

for extraoral incisions and the incisions are accomplished. Bone 

is incised or excised according to the amount of mandibular replace

ment required. Subsequent to the surgical procedure upon the ramus 

or body of the mandible, the patient is redraped, the occlusal 

splint is placed and the jaws are immobilized by elastics or inter 

arch wiring.
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c d

(Fig. 3) (a) Casts mounted in closed bite position, (b) Casts
in proposed setback position. Note anterior openbite condition 
until equilibration is accomplished or arch is levelled.
(c) Acrylic splint in place, (d) Completed orthodontic-surgical 
case prior to fixed restoration.
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(Fig. 4) Orthodontic-surgical articulator, (a) The articulator de
sign allows mandibular movement and the maxilla is fixed. The 
incisal pin is based on a flat plane and is calibrated to note the 
registrations and is spring loaded to maintain occlusal contact 
during lateral and protrusive excursions. The mounting base for 
mandibular casts is adjustable to coincide with bicondylar measure
ment and unilateral hypoplasia of the face can be registered on the 
articulator, (b) The intra condylar adjustment can be seen on the 
posterior of the articulator, (c) Calibrated movements are allowed 
to increase or decrease the height of the ramus or length of the 
body of the mandible.



18

Bone trimming or realignment of fragments, to insure maximal 

bone to bone contact, is accomplished after the splint has been 

secured into place. Post operative evaluation indicates that 

wiring fragments is not necessary, especially, to maintain bone to 

bone contact. Chromic sutures may be used to hold the fragments 

together during closure of the soft tissue incision.

Intermaxillary fixation is maintained for a period of at 

least six weeks with twenty-five guage ligature wire or elastics. 

The intermaxillary wires are placed medial to the arch wires around 

the bracket with a Class III force if possible. After the inter

maxillary wiring has been removed, vertical elastics are placed to 

insure the best intdrdigitation of teeth. Post operative distal 

forces can be maintained by chin caps in edentulous cases. In the 

event Class II forces must be used to correct a post-surgical 

malocclusion, it is recommended that these forces be delayed at 

least three months past the date of operation. The delay in treat

ment is governed by the individual case presented. Radiographic 

evidence of bony union, pain history and restoration of sensory 

nerve response are factors that can determine the timing of treat

ment.

Results of some of the orthodontic-surgical treatment pro

cedures outlined are demonstrated in Table 1.
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TABLE NO. 1 ORTHODONTIC-SURGICALLY TREATED PROGNATHISMS 

NO. AGE HISTORY SNA SNB FMA IMPA 1/1 OPMP

2. 18.0 *C.L. /P. 70
21.4 69
22.4 69

4. 11.2 C.L. /P. 73
11.8 72
13.6 71

15. 16.2 C.L. /P. 73
16.6 75

16. 14.4 C.L. /P. 84
14.6 80
16.4 80

17. 17.5 C.L. /P. 72
17.9 71
18.1 71

18. 15.9 C.L. /P. 75
16.2 75
17.0 74

19. 17.1 C.L. /P. 78
18.2 79
20.0 76

22. 20.3 C.L. /P. 75
21.4 76
25.0 76

23. 17.8 C.L. /P. 84
18.6 79
19.1 81

75 39 67 163 25
68 51 61
69 45 61 151 27

84 35 87 135 30
73 46 75
78 40 70 150 29

80 27 84 140 20
72 34 82 127 28

88 27 91 136 23
76 38 84
78 34 91 131 27

79 35 79 126 20
79 32 76
73 40 78 120 18

81 31 68 Maxillary25
81 32 69 Incisors
73 35 72 Missing 25

84 35 74 155 11
76 49 72
77 49 81 133 26

78 24 80 Maxillary23
73 31 74 Inci sors
76 26 86 Missing 25

85 28 78 166 21
80 27 84
81 28 80 146 18
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NO. AGE HISTORY SNA SNB FMA IMPA 1/1 OPMP

24. 11.6 C.L. /P. 76 77 28 72 173 4
14.3 75 71 43 80
15.4 77 76 33 71 160 11

29. 19.3 C.L. /P. 69 78 28 89 Maxi 11 aryl8
20.4 69 71 31 88 Incisors
21.0 66 75 29 86 Missing 18.5

30. 16.6 C.L. /P. 85 87 25 87 155 10
17.3 88 90 21 85
17.8 87 84 27 82 141 20

32. 14.6 C.L. /P. 82 85 32 87 156 12
16.2 82 77 41 78
16.6 82 78 43 74 163 22

35. 15.2 C.L. /P. 79 81 31 72 142 22
16.6 74 76 36 74 144 26

COCO 14.0 C.L. /P. 83 76 40 93 143 20
15.5 84 78 41 89
16.0 83 73 51 85 116 33

5. 14.2 **Prog. 84 91 31 71 140 18
15.1 81 81 40
15.6 83 83 37 73 139 20

7. 15.3 Prog. 74 78 46 68 125 28
15.5 74 73 50 71
16.3 74 79 40 76 132 26.5

10. 17.5 Prog. 81 92 36 71 137 21
17.9 81 80 50 69
19.0 81 83 38 69 131 29

12. 23.1 Glau 66 74 37 80 138 23
23.4 coma 66 69 39 79
24.4 68 70 41 74 144 21

I
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NO. AGE HISTORY SNA SNB FMA IMPA 1/1 OPMP

13. 14.7 Prog. 85 89 31 80 129 22
15.1 83 81 37 79
15.7 84 85 33 76 130 19

14. 15.7 Prog. 76 77 33 73 147 28
17.2 77 76 36 75 145 21

20. 22.4 Prog. 77 84 35 79 128 23
22.6 76 75 35 84
25.0 76 78 38 74 138 18

21. 16.9 Prog. 79 81 34 77 134 26
17.8 82 77 35 75
18.9 76 77 32 77 142 16

27. 23.8 Prog. 78 84 39 79 132 22
24.2 80 79 48 73
24.7 78 77 47 73 130 32

28. 17.0 Prog. 79 85 26 94 123 22
17.2 82 80 25 91
19.1 82 82 23 70 159 15

31. 15.7 Prog. 90 92 26 68 139 18
17.3 88 88 32 67
20.7 87 87 24 70 157 13

34. 18.3 Prog. 85 92 26 82 136 13
18.7 85 83 32 86
19.3 81 82 39 79 133 18

36. 16.4 Prog. 81 85 29 69 146 19
16.5 82 86 32 73 141 20
18.3 81 82 36 72 144 23

37. 13.4 Prog. 82 84 34 74 138 22
13.8 79 75 45 75
14.0 80 77 39 79 138 20

u,v.
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MO. AGE HISTORY SNA SNB FMA I MPA 1/1 0PMP

39. 16.0 Prog. 76 80 30 77 135 20
17.5 76 74 34 75
17.6 77 74 37 78 146 23

40. 21.3 Prog. 79 84 39 73 142 20
21.4 80 74 51 68 138 35

41. 28.9 Prog. 86 89 27 81 155 16
29.6 87 82 36.5 84
31.4 88 84 32 80 143 21

1. 17.7 Cong. 76 86 15 100 126 16
18.2 Deform. 82 82 20 102
19.1 83 82 17 102 117 14

6. 13.6 Facial 78 82 21 90 129 15
14.4 Trautna 80 75 35 92
14.5 79 77 29 97 120 20

8. 15.2 Ment. 78 72 67 78 120 48
16.6 Retard. 72 72 56 67
18.0 79 74 69 70 140 40

9. 15.5 P.Polio 80 80 44 81 117 33
17.2
17.3

76
78

78
78

38
40

Edentulous

Facial cephalometric histories of some prognathism cases treated 
by an orthodontic-surgical approach employing a vertical osteotomy 
in the ramus. The age of patients is noted in years and twelfths 
of years. The first number in each column denotes the patient's 
first visit. The second number denotes the splint placement.
The third or last number denotes the follow-up study. Statistical 
data is not presented since variations were extreme.

*C. L. /P. —  Cleft Lip/Palate 
**Prog. -- Prognathism
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CASE HISTORIES

Case History #1 

Birthdate: 12-16-52

This white male presented a clinically prognathic face and 

Class III malocclusion. A 1 inguai crossbite of the maxillary 

incisors was noted.

Orientated cephalometric radiographs in the closed centric 

and the rest centric positions were recorded. A wax bite was made 

in the same positions and study casts were trimmed.

The guidance treatment included banding of the maxillary first 

permanent molars and placement of a lingual appliance to correct 

the crossbite over a period of one year.

DISCUSSION

Occasionally prognathism problems can be corrected by 

improving positions of teeth. It is especially noted that tracings 

in the closed centric and rest centric indicated a definite anterior 

displacement of the mandible and suggested a favorable orthodontic 

treatment approach. (Fig. 5)
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c

(Fig. 5) (a) Closed centric position, (b) Rest centric position,
(c) Two years post operative treatment.
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The patient was over 14 years of age at the time of the first 

orthodontic examination and the cephalometric analysis and the 

occlusal analysis revealed a pseudo prognathism. It was felt, how

ever, that, in order to improve anatomical relationships and to 

minimize the effort of wearing the very heavy type "plumper", it 

would be advisable to consider a mandibular prognathism procedure 

to place the mandible in a more harmonious relationship with the 

maxilla.

The first step was to suggest a mandibular prognathism 

procedure. All of the teeth were banded with the exception of the 

mandibular second primary molars which were removed. Second bicuspids 

were missing. The mandibular prognathism procedure was performed 

with a setback of approximately 14 millimeters. Subsequent to the 

mandibular prognathism procedure, and when the splint had been 

removed, the maxillary segments were repositioned. An expansion 

appliance was placed and the collapsed segments of the maxilla were 

replaced to a more suitable position. Twelve millimeters of 

expansion in the cuspid region was required. At the end of 

expansion procedures, the buccal teeth were considered to be in a 

healtny upright position and a healthy enlargement of the nasal 

cavities was noted.

Case History #2

Birthdate: 2-29-48
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Extraction spaces were closed in the mandibular arch and a 

multi-splinting procedure was recommended in the maxillary arch to 

include the cuspid, second bicuspid and first molar on each side, 

and to replace the missing maxillary incisor teeth.

The patient was also provided with an autogenous graft from 

the ilium to the subspinale area to augment deficient alveolar process 

which would have normally supported the incisor teeth.

DISCUSSION

Marked improvement of the skeletal pattern and soft tissue 

relationship can be noted. It is believed that, had the incisor 

teeth not been removed from the premaxi 11 a and early orthodontic 

treatment instituted, this patient would have realized an even more 

acceptable result without surgical intervention.

It can be noted from the radiographs that the tongue has been 

placed in closer proximity to the palate, with an improved relation

ship of the palate to the pharyngeal wall, resulting in a direct 

improvement of speech.
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(Fig. 6) Apparent prognathism. Orthodontic-surgical treatment 
after full growth potential has been reached, (a) Before active 
treatment, (b) After fourteen millimeter setback, lower second 
primary molar extraction (second bicuspids missing) and ten unit 
splint, (c) Before and after tracings of the skeletal profile.
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This white female patient was first seen at the age of nine 

years. She presented a history of a congenital cleft of the left 

lip and cleft of the palate, and had been previously surgically 

treated. The soft tissue profile was poor with an apparently tight 

upper lip. The outward appearance was that of midface underdevelop

ment.

Molars were in Class III relationship and the mandibular 

anterior teeth were in extreme labial crossbite to the maxillary 

anterior teeth. There was crowding present in the mandibular 

incisors, as well as supraeruption of the incisor teeth and cuspid 

teeth. The maxillary left permanent lateral incisor and the maxillary 

right second bicuspid were congenitally missing.

Even though the malocclusion was a severe type Class III, the 

radiographic analysis indicated a +2 degree ANB difference. After 

a careful radiographic analysis and occlusal analysis, it was 

determined that the case might well be treated orthodontically and 

as early as possible.

The treatment plan was outlined to first replace the maxillary 

segments in a healthy lateral position and to correct the anterior 

crossbite.

The mandibular first primary molars and first bicuspids were 

to be removed. An expanding appliance was placed to reposition the

Case History #3

Birthdate: 8-30-49
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collapsed left segment of the maxilla and to correct the crossbite 

of the incisors.

All of the upper and lower teeth were banded and Class III 

mechanics were employed.

At the completion of orthodontic treatment, the missing 

maxillary teeth were replaced by a fixed bridge. Retention of 

the left segment of the maxilla was maintained by splinting the two 

teeth on either side of the cleft.

DISCUSSION

The patient was treated approximately four years with inter

mittent Class III forces. The skeletal profile and soft tissue pro

file was very acceptable at the end of orthodontic treatment.

A radiographic analysis after four years out of retention 

indicated 0 degrees ANB difference. A very marked change in the 

position of the palate was noted, as well as a very favorable 

repositioning of the lower anterior portion of the mandible. Little 

change was noted in the mandibular plane angle; however, the occlusal 

plane demonstrated a marked change.
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C.B. Case #3

■

(Fig. 7) Apparent or pseudoprognathism with unilateral congenital 
cleft of left lip and palate, (a) Prognathism before treatment.
(b) Completion of treatment, mandibular first bicuspid extraction 
and maxillary left first bicuspid extraction and a seven unit splint.
(c) Radiographic history noting extreme change in position of the 
palate and anterior segment of the mandible.
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This white female patient was first seen at the age of fifteen. 

She had been previously treated orthodontically for six years. The 

mandibular first bicuspids had been removed approximately three 

years previous to referral for an orthodontic-surgical evaluation 

and treatment.

The ANB difference was -3 degrees. The molars were in Class 

III relationship and the maxillary incisor and cuspid teeth were in 

extreme labial axial position.

In order to upright the anterior teeth and to improve the 

facial profile, the ANB difference was reduced to +2.5 degrees. 

Linear measurement indicated a 12 millimeter setback at point B 

would be required. The treatment plan would leave the molars in 

end-to-end relationship at the splint stage. The patient was set 

up for surgery and an acrylic splint prepared. A vertical osteotomy 

type operation was performed in the ramus. The maxillary first 

bicuspids were removed at the time of surgery. Immobilization by 

intermaxillary wiring was extended for a period of two months.

Upon removal of the splint and intermaxi 11 ary wiring, Class II 

and intra-elastic forces were applied to close extraction spaces 

in the maxillary arch.

DISCUSSION

Case History #4

Bi rthdate: 3-2-51

It can be noted that, after 10 months of post-surgical treat-
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ment, cuspal interdigitation is good and the ANB difference is +1 

degree. The mandibular plane angle was reduced in this instance.

Extraction of teeth in the treatment of prognathism is some

times necessary to obtain the optimum results.

The case demonstrates the futility of attempting to treat 

skeletal prognathisms by orthodontic procedures alone. The case 

also represents the condition in which surgery can precede ortho

dontic treatment.
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B.D. Case #4
Birthdate: 3/2/51

c

(Fig. 8) Skeletal Prognathism: Orthodontic surgical procedure.
(a) 12 millimeter setback with splint in place prior to extraction
of the maxillary first bicuspids, (b) Completed case after space 
closure and retention, (c) Radiographic history. Note the change 
in incisor angle.
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DISCUSSION

Mandibular prognathisms manifest themselves as skeletal 

discrepancies or occlusal discrepancies. To some observers, the 

skeletal mandibular prognathism may be a "true" prognathism.

Occlusal relationship in the form of a lingual crossbite of the 

maxillary incisors may be an "apparent" mandibular prognathism or 

"pseudo" prognathism, but not necessarily a skeletal discrepancy 

of the magnitude to require surgical intervention.

Heredity appears to be the largest single factor in skeletal 

mandibular prognathism. The relationship may be remote, but is 

usually traceable in our records. Only three cases of acromegaly 

have been seen in the Division of Orthodontics at the Duke University 

Medical Center in the past nine years, however, all cases at the 

Center may not have been referred from the Division of Endocrinology 

or other services. Our recorded incidence of mandibular prognathism 

associated with the cleft lip/palate patient population is much 

greater than skeletal prognathism in the general population. It 

is believed that the number of prognathisms in the cleft lip/palate 

population could have been reduced had orthodontic treatment been 

instituted at an earlier age. Other causes may be contributory; 

such as, hemangiomas of the face, lips, or tongue, tumors, early 

traumatic injuries to the maxilla, mandible or condyles which involve 

the face and jaws, loss of teeth and bone in either jaw or progna

thism can be associated with other congenital deformities.22
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Essentially, three classifications of prognathism can be treated. 

The first could be an end-to-end relationship of all teeth and a 

lingual crossbite of the incisors that need only to be treated by 

equilibration and minor guidance. The second type of prognathism 

could be the type that will respond to extended orthodontic or 

orthopaedic treatment.17 The third classification is one that 

requires a multi-discipline approach and necessitates surgical 

intervention.

The discrepancies involving position and size of the jaws can 

be treated by a single discipline. In most instances, however, 

the true prognathic patient can benefit from a multi-discipline 

approach and the limited incidence of mandibular prognathism usually 

localizes the majority of treatment cases to a geographic area 

where a multi-discipline approach is available.

There are a number of reasons for correcting mandibular prog

nathisms. Functional gains may be important for healthier 

sustenance, but the cosmetic aspect should not be minimized. Many 

patients seek professional assistance "only for the reason of 

appearance," but could present psychological manifestations which 

have resulted in physical dysfunction. Mandibular prognathism can 

produce interferences in the function of the face and jaw mechanism 

which would include the inability to masticate food properly; the 

difficulty of enjoying comfortable and intelligible speech; in some 

instances difficulty in breathing; the lack of proper lip closure 

which would involve continuous lesions in the commissure of the lips;



36

recession of gingiva both from lack of function and from improper 

breathing habits; resorption of alveolar bone due to trauma or im

proper contact of teeth; (Fig. 9) the resorption of alveolar process 

and of roots of teeth that are not in function especially in the 

anterior region. (Fig. 10)

(Fig. 9) Resorption of alveolar bone from traumatic lingual crossbite.

(Fig. 10) Resorption of roots from non-function.
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Mandibular prognathism can be best diagnosed by an orientated, 

radiographic study and by study of orientated maxillary and mandi - 

oular study casts. Early records are necessary to establish a base

line for comparison and study of the rate and direction of growth of 

the face and jaws. It is recommended that the diagnostic material 

be obtained as soon as the discrepancy is detected. Our observations 

indicate that prognathisms are most usually noted by the parent and 

dentist at 6 to 7 years of age or when the exchange of incisors 

begins, and is in accord with the findings of Lande.41

Comparison of facial profile and occlusion of the prognathic 

individual to averages in the Northwestern Analysis would indicate 

that the SNA, SNB angle is more acute. Although the individual 

measurements vary greatly, it can be stated that the prognathic 

cleft individual is about 4 degrees more acute and the skeletal 

prognathic patient is approximately 2 degrees more acute.

In surgically treated patients the mandibular plane angle 

increases, however, the occlusal to mandibular plane angle either 

decreases or remains constant in the majority of cases studied.

Lov.<er incisor to mandibular plane angle is much more acute than 

figures suggested by the Northwestern Analysis. The incisor angle 

in the prognathic cleft individual is about 81 degrees and approx

imately 77 degrees in the skeletal prognathic population. In both 

groups the angle becomes most acute; but again variation in 

individuals is great. Maxillary to mandibular incisor angle is more
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obtuse, approximately 10 degrees, in the skeletal prognathic 

individual and 15 to 18 degrees greater in the cleft individual.

Lower face height is usually greater than would be found in 

the general population and this is partially due to supraeruption 

of the lower incisors leading to increased alveolar bone height. 

Prolonged use of Class III forces tends to increase lower face 

height and increase the occlusal plane to mandibular plane angle.

The method and timing of treatment for prognathism is based 

upon the age of the individual as well as the nature of the case, 

skeletal pattern and dentition. Prolonged treatment is often 

indicated and in some of the very severe cases it would seem that 

surgery may be indicated at an early age and possibly a second 

correction at a later date.
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SUMMARY AND CONCLUSION

1. Mandibular prognathism has been discussed and a diagnostic 

procedure described. Treatment procedures for certain 

prognathisms have been outlined.

2. 144 mandibular prognathisms were reviewed for this investigation. 

The individual cases studied included prognathism with surgery, 

58; prognathism without surgery, 30; prognathism with surgery 

and cleft lip/palate, 40; and prognathism without surgery and 

cleft lip/palate, 16. With few exceptions favorable results 

were achieved when the described procedures were followed,

3. Mandibular prognathism can be recognized early (near birth), how

ever, it is more easily recognized at the time the incisors are 

exchanged. Serial studies should be started as early as poss

ible to determine the rate and direction of growth of the face 

and jaws.

4. Occlusal guidance and orthodontic treatment for some progna

thisms can be started at age six or seven. Chin cap therapy 

to correct mandibular prognathism has not been significantly 

successful and is not used for this purpose in our therapy 

program.

5. It is believed that many adult prognathisms, especially the
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cleft lip/palate patient, could have been treated without 

surgery, had orthodontic treatment been instituted at an early 

age. Skeletal prognathisms usually require surgical intervention.

6. Study casts alone are not enough to properly diagnose and 

treat mandibular prognathism in the adult. A thorough, 

orientated radiographic study and occlusion diagnosis with the 

aid of orientated study casts are necessary for the most sat

isfactory result.

7. If the procedure of correcting a mandibular prognathism 

requires surgery, the patient can best be treated by a multi - 

discipline approach. We have enjoyed a most pleasant working 

relationship with the plastic surgeon, the oral surgeon, 

restorative dentist and speech pathologist.
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