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A cephalometric and tomographic evaluation of Herbst
treatment in the mixed dentition
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This study describes combined treatment and posttreatment effects for patients treated with the Herbst
appliance in the mixed dentition followed by retention with a prefabricated positioner. The sample included
24 female and 16 male patients with Class Il malocclusions. Posttreatment lateral cephalograms were taken
an average of 17 months after Herbst removal, when the patients presented for phase Il comprehensive
orthodontics. The cumulative treatment and retention effects were compared with a sample of untreated
Class Il controls matched for age, sex, and mandibular plane angle. The overjet and molar relationship were
corrected by 3.4 and 3.3 mm, respectively. A headgear effect of Herbst therapy was observed, as anterior
maxillary displacement was reduced by 1.2 mm. Condylar growth was redirected to produce 2.0 mm greater
posterior growth in the treatment group. These effects produced significantly greater decreases in SNA
(0.8°) and ANB (1.4°), and a tendency toward an increase in SNB (0.5°) Mandibular orthopedic effects
resulted in an increase in anterior facial height (1.6 mm) and inferior displacement of the chin. Minimal
changes in the displacement of condylion in relation to stable cranial base structures suggest that glenoid
fossa displacement does not contribute in a clinically significant way to Class Il correction. Pretreatment,
immediate posttreatment, and postretention corrected temporomandibular joint tomograms demonstrated a
tendency for the condyle to be slightly forward (0.2 mm) at the end of treatment and then to fall back after
treatment. Statistically significant joint space changes were limited to the posttreatment period. We conclude
that Herbst treatment in the mixed dentition, in combination with retention, produces significant long-term
improvements in dental and skeletal relationships as a result of dentoalveolar changes and orthopedic
effects in both jaws. (Am J Orthod Dentofacial Orthop 1999;116:435-43)

The correction of Class Il dental relation- ing levels of somatic maturation (prepeak, peak, and
ships can be achieved through dentoalveolar changes postpeak}.® No long-term differences in Class Il cor-
orthopedic forces to inhibit maxillary growth and rection have been demonstrafeget it is suggested
orthopedic forces to stimulate mandibular growth. The that the ideal time for treatment is in the permanent
Herbst is a fixed-functional appliance, which is dentition, at or just after peak height velocity of
reported to combine these effects in order to achieve growth#° It is believed, although not established, that
Class | dental relationshigs’ Its bilateral telescopic  the delay would minimize unfavorable growth after
arms work as an artificial joint to force the mandible treatment and maximize interarch relationships that
into continuous protrusion. The Herbst’s increasing contribute to treatment stabiliy.
popularity stems, most likely, from the high degree of Few Herbst studies have evaluated treatment effects
control it provides the clinician, as patient cooperation for patients in the mixed dentitidr® The only long-
is not required. term mixed dentition studyevaluated the Herbst in

Questions regarding appropriate treatment timing combination with headgear therapy for a relatively
with the appliance remain largely unanswered. The small sample of patients who were compared to poorly
majority of Herbst studies have evaluated individuals matched controls. Although dramatic treatment effects
treated in the permanent dentition. Treatment timing were reported, concerns were raised because of relapse
has been addressed by comparing adolescents of varydespite long-term retention.

Changes in temporomandibular joint (TMJ) posi-
tion are produced by the initial placement of the Herbst

an private practice, Vancouver, Wash. appliance. Several studies have evaluated the TMJ
bBaylor College of Dentistry, The Texas A & M University System, Dallas, TX. before and after treatméntto confirm that normal

¢In private practice, Rapid City, SD. condyle/fossa relationships are restored at the end of
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Fig 1. Posterior (P), superior (S), and anterior (A) joint
spaces measured.

Fig 2. Cephalometric landmark digitized, including (1)
sella, (2) nasion, (3) A point, (4) mesiobuccal cusp of
maxillary first molar, (5) mesiobuccal cusp of
mandibular first molar, (6) maxillary incisor tip, (7)
mandibular incisor tip, (8) mandibular incisor apex, (9)
B point, (10) pogonion, (11) menton, (12) gonion, (13)
articulare, and (14) condylion.
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cally based on small subsamples of the treated patients.
More importantly, they have evaluated changes by
means of transcranial radiographs, which have been
shown to be inferior to the corrected tomograms in
their ability to evaluate joint space chang@slin
addition, studies of the long-term treatment effects on
the condyle/fossa relationshfphave not quantified
joint changes.

Based on animal studi€s!®that show the stimu-
lation of new bone formation in the glenoid fossa by
means of mandibular propulsion, we might expect
Herbst therapy to produce anterior fossa displace-
ment. However, the actual effects of Herbst treatment
at the level of the glenoid fossa remain poorly under-
stood. Although several authors have observed the
formation of a double contour of the fossa radi-
ographically37-16 a long-term anterior displacement
of the glenoid fossa as a result of Herbst treatment has
not been demonstrated.

The purpose of this study was to investigate the
effects of mixed dentition Herbst therapy followed by
retention for a large sample of patients. Effects of early
Herbst treatment were evaluated when the patients
returned for comprehensive orthodontic therapy (Phase
I). Treatment changes were compared to a closely
matched sample of untreated Class Il individuals.
Condyle/fossa relationship changes and glenoid fossa
displacement were evaluated to better understand tem-
poromandibular joint changes.

MATERIAL AND METHODS
Subjects

The treatment group consisted of consecutive
cases treated by one clinician (R.M.) and selected
based on the following criteria: (1) initiated Herbst
therapy in the mixed dentition in patients between 7
and 10 years of age, (2) ANB 4°, (3) molar rela-
tionship end-on or greater, (4) average compliance
with retention appliance. Individuals without cor-
rected TMJ tomograms were not excluded from the
study, but an effort to obtain existing tomograms for
all individuals was made. Approximately 3% of the
patients were excluded because they could not toler-
ate the retention appliance; patients who wore the
appliance even sporadically were included. A total of
24 females and 16 males meeting the selection crite-
ria were identified.

Herbst treatment consisted of three phases. All
patients underwent rapid maxillary expansion (RME)
with a banded RME appliance, followed by Herbst
therapy, and retention. A cantilever Herbst appliance
design was used and included upper and lower stainless
steel crowns, a mandibular lingual arch, and occlusal
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Table I. Pretreatment (T1) comparison of Herbst treat-
ment group versus untreated controls
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Table Il. Cumulative treatment and posttreatment
changes of Herbst group versus untreated controls

Group Group
Herbst group Controls difference Herbst group Controls difference
Measurement Mean SD Mean SD Mean Measurement Mean SD Mean SD Mean
Age (years) 8.5 1.0 8.4 11 <0.1 Angular (°)

Evaluation period 33 3.2 33 1.0 <0.1 MPA 0.2 1.7 -1.0 1.8 1.2
Angular (°) S-N-A -0.9 1.4 -0.1 1.3 —0.8**
MPA 35.6 4.6 36.8 3.7 -1.2 S-N-B 1.0 1.5 0.5 1.1 0.5

S-N-A 81.0 3.8 80.7 2.1 0.3 A-N-B -1.9 1.2 -0.6 1.3 —1.4**

S-N-B 75.4 3.2 75.0 2.1 0.5 N-A-Pg -4.0 2.8 -1.8 2.6 —2.2%*
A-N-B 5.6 1.8 57 2.3 -0.2 L1-MP 1.6 4.8 2.0 3.9 -0.5
N-A-Pg 10.9 49 11.1 4.8 -0.2 Linear (mm)
L1-MP 92.5 6.1 94.2 6.1 -1.8 Co-Pg 7.5 3.6 6.7 2.8 0.8
Linear (mm) Ar-Pg 6.5 2.6 5.8 2.4 0.7
Co-Pg 925 3.7 91.1 4.7 1.4 N-Me 7.9 2.9 6.3 2.5 1.6**
Ar-Pg 87.1 3.3 86.5 4.0 U6-L6 -3.3 1.5 <0.1 1.4 —3.3**
N-Me 99.7 5.2 95.5 4.6 4.2%* 0J -2.8 1.8 0.6 1.8 —3.4%*
U6-L6 12 1.0 0.0 1.9 1.2%* OB -0.6 2.0 1.4 2.2 —2.0%*
0oJ 55 1.9 3.7 1.7 1.8%* .
OB 41 24 35 24 0.6 P <.05 level.
**P < .01 level.
*P < .05 level.

** P < .01 level.

rests extending from the lower crown to the occlusal
surface of the lower primary molars. After the active

treatment, patients were given a prefabricated posi-
tioner appliance (the Occlusal Guide, Orthotain)

designed to support the orthopedic correction and
guide tooth eruption between the mixed and perma-
nent dentitions. Patients were instructed to wear the
positioner while studying, watching television, and

sleeping.

before Herbst removal), and postretention (T3—an
average of 2.7 years posttreatment). A nearly identi-
cal number of tomograms were available for each
time period. The tomograms were used to evaluate
treatment, posttreatment, and overall long-term
changes in condylar position within the glenoid
fossa.

Each tomogram was traced and a joint space
analysis was performed using a modification of the

The average age of the sample was 8.5 (+ 1.0) years protractor overlay method described by Pullinger and
when treatment started, the Herbst was placed at 9.4 Hollender!? Joint space was determined by tracing

years of age and continued for a period of 11 months. the surface of the condylar head and the inferior sur-
The retention phase lasted at least 6 months, with a face of the glenoid fossa and measuring the distance
mean retention period of 17 months. Patients were between those two surfaces along three planes (Fig
reevaluated in the permanent dentition (11.8 £ 1.2 1). The first plane, measuring the superior joint
years) at the time they presented for phase Il compre- space, represents the long axis of the condyle and
hensive orthodontic therapy. was constructed by using the midpoint at the most
A control group of untreated Class Il individuals narrow portion of the condylar neck and the concen-
was drawn from longitudinal data collected by the tric center of the condylar head. The other two
Human Growth Research Center, University of the planes, constructed at 45° angles to the first plane
Montreal, Quebec, Canada. Each control subject was through the concentric center of the condylar head,
matched to a patient in the treatment group based onwere used to evaluate anterior and posterior joint
age, sex, and mandibular plane angle. spaces. All tracings were digitized, and the measure-
ments were computed.

Method Pretreatment (T1) and postretention (T3) lateral

Horizontally corrected TMJ tomograms taken in
centric occlusion were available for 37 of the 40
individuals in the sample. A total of 97 sets of tomo-
grams were evaluated (194 total joints) from 3 time
points: pretreatment (T1), posttreatment (T2—just

cephalometric radiographs, taken in centric occlusion,
were analyzed for all individuals. A total of 14 tradi-
tional landmarks were identifi€tland digitized (Fig 2).

All radiographs were superimposed on stable cranial
and cranial base structures, using techniques described
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Table 1ll. Sagittal (S) and vertical (V) displacement (mm) of skeletal and dental landmark: Cumulative treatment and
posttreatment changes of Herbst group versus untreated controls

Herbst group Controls Group difference
Landmarks Mean SD Mean SD Mean
Skeletal
Nasion S 1.7 1.1 2.2 1.0 —0.5*
\Y 0.0 1.3 0.1 0.8 -0.1
A point S 0.6 1.4 1.8 1.7 —1.2%*
\Y 4.8 2.6 4.0 2.0 0.8
B point S 2.3 2.4 1.8 1.9 0.5
\% 7.3 2.9 5.0 25 2.3%*
Pogonion S 2.3 2.7 2.5 2.3 -0.2
\Y 7.7 3.1 6.3 2.8 1.4*
Menton S 2.3 3.0 2.6 2.3 -0.2
\Y 8.0 3.0 6.5 2.6 1.5
Condylion S -1.9 1.7 -1.8 15 -0.2
\% 1.3 2.3 11 1.3 0.2
Articulare S -1.7 1.3 -1.8 1.2 0.1
\Y 2.4 1.4 2.3 1.2 0.1
Gonion S -1.7 2.2 -1.8 1.6 0.2
\Y 5.7 2.7 5.0 2.2 0.7
Dental
U6 tip S 0.6 2.2 2.8 2.3 —2.2%*
\Y 5.8 2.2 5.2 1.7 0.6
L6 tip S 3.7 2.2 3.0 2.0 0.6
\Y 6.3 2.4 5.2 1.9 1.1*
U1 tip S 0.8 2.2 3.2 2.8 —2.4**
\Y 5.7 2.3 5.6 2.4 0.1
L1 tip S 3.4 2.3 25 2.1 0.8
\Y 6.2 2.5 4.2 2.3 2.1%
L1 apex S 2.6 2.6 1.6 2.0 1.0
\% 6.2 2.8 4.8 1.9 1.4*
*P < 0.05 level

** P < .01 level.

by Bjork and Skeillet8 to evaluate the horizontal and  quantify the magnitude and direction of condylar
vertical changes of individual landmarks. Vertical growth. Total condylar growth and total glenoid fossa
changes in the position of each landmark were evalu- displacements were calculated as the hypotenuse of the
ated relative to a horizontal reference line constructed horizontal and vertical changes.

by registering on Sella and orienting along Sella- Traditional linear and angular measures were also
Nasion minus 7° (SN7). Horizontal changes were eval- evaluated. The molar relationship (U6_L6) was defined
uated relative to a vertical reference line constructed as the horizontal distance between the upper and lower
perpendicular to SN7 through Sella. The reference first molar mesial cusp tips; zero represents an end-on,
lines were constructed on the T1 radiograph and trans- cusp-to-cusp relationship. All linear measures were
ferred to the T3 radiograph after superimposition on corrected for magnification.

the cranial-based structures. As described by Vargervik ~ Approximately 15% of the tracings from the
and Harvold'® condylion was used as a surrogate cephalograms and tomograms were randomly
marker to evaluate the horizontal and vertical displace- selected and replicated to evaluate intra-examiner
ment of the glenoid fossa relative to stable cranial base reliability. The average method error for the cephalo-
structures. Tomograms were used to substantiate themetric variables was 0.5 mm with a range from 0.2 to
validity of this measurement because it requires that 1.3 mm. Method errors for the joint tomograms pro-
joint space be essentially unchanged. Mandibular duced an average of 0.3 mm with a range from 0.3 to
superimposition® were performed for each patient to 0.4 mm.



American Journal of Orthodontics and Dentofacial Orthopedics
Volumel16, Number4

Table IV. Sagittal and vertical condylar growth (mm):
Cumulative treatment and posttreatment changes of
Herbst group versus untreated controls
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Table V. Sagittal and vertical glenoid fossa displace-
ment (mm): Cumulative treatment and posttreatment
changes of Herbst group versus untreated controls

Qroup Group
Herbst group Controls difference Herbst group Controls difference
Growth Mean sD Mean SD Mean Displacement Mean SD Mean SD Mean
Sagittal —2.4 2.1 0.4 2.9 -2.1 Sagittal -1.9 1.7 -1.8 1.4 -0.2
Vertical 7.9 3.8 7.6 2.7 0.3 Vertical 13 23 11 13 0.2
Total 8.5 3.8 8.0 3.0 0.4 Total 3.3 1.7 2.6 1.2 0.7*
P < .01 level. *P < .05 level.

The skewness and kurtosis statistics showed that the significantly greater increase in total facial height in

variables’ distributions were normal. Means and stan- the treatment group. The mandibular plane did not
dard deviations were used to describe central tenden-show a treatment effect, although it tended to open
cies and dispersion. The treatment and control groups slightly in the treatment group and close slightly in
were statistically compared usihgests. the control group.

Sagittal orthopedic treatment effects were observed
RESULTS for the upper face. Treatment reduced the anterior dis-

The treatment and control groups demonstrated few placement of A point by 1.2 mm (Table IIl). The con-
cephalometric differences before treatment (Table 1). trol group had 0.5 mm more anterior growth at nasion.
The angular skeletal measurements evaluating antero-In contrast, the mandibular landmarks showed no sig-
posterior relationships differed by less than 0.5°. Lin- nificant sagittal group differences. The anterior
ear skeletal measurements suggested that individuals inmandibular landmarks (B point, pogonion, and men-
the treatment group were slightly larger, but the only ton) showed significantly greater inferior displacement
significant difference was in anterior facial height. The (2.3 mm, 1.4 mm, and 1.5 mm, respectively) in the
control group presented on average with end-on molar treatment than control group. Gonion demonstrated a
relationships (molar = 0.0) and 3.7 mm of overjet, tendency toward greater vertical displacement in the
whereas the treatment group presented with greatertreatment group, but the differences were not statisti-
than end-on class Il relationships (molar = 1.2 mm) and cally significant. There were no treatment effects on
5.5 mm of overjet. articulare.

Mixed dentition Herbst therapy with retention The dental landmarks (Table Ill) revealed signifi-
resulted in significantly improved dental and skeletal cant treatment effects on the sagittal displacement of
relationships (Table Il). At postretention, the molar the upper molar and upper incisor. Treatment reduced
relationship had improved by nearly 3.3 mm in the the mesial movements of the upper molar by 2.2 mm
treatment group as compared to no change in the con-and the upper incisor by 2.4 mm. Greater mesial
trol group. Overjet and overbite worsened in the control movements of the lower dentition were observed for

group and improved in the treatment group. The net
treatment effects for overjet and overbite were 3.4 mm
and 2.0 mm, respectively. The lower incisor position of
the Herbst group did not significantly change its rela-
tionship with the mandibular plane.

Although skeletal angular measurements of SNA,
ANB, and NAPg were reduced in both groups, they
were reduced significantly more in the treatment
group. The treatment effect differences on the jaw
base relationship was —1.4°, whereas maxillary pro-
trusion and facial convexity were reduced by 0.8° and
2.2°, respectively. The SNB angle showed a slightly
greater increase for the treatment group, but differ-
ences were not statistically significant. There was a

Herbst group, but differences were not significant.
Significantly greater inferior displacement was
observed after treatment for the lower molar (1.1 mm),
the lower incisor tip (2.1 mm), and the lower incisor
apex (1.4 mm).

The mandibular superimposition showed increased
posterior, vertical, and total condylar growth in the treat-
ment group (Table 1V). However, only the 2.1 mm
increase in posterior growth was statistically significant.
These orthopedic effects increased mandibular length,
measured at Co-Pg and Ar-Pg, by less than 1.0 mm.

Small group differences in glenoid fossa dis-
placement (Table V) were observed. The fossa of the
treatment group was displaced slightly more posteri-
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Table VI. Anterior, superior, and posterior joint space changes (mm) with Herbst treatment

Anterior Superior Posterior
Joint spaces Mean SD Mean SD Mean SD
Distances
Pretreatment (T1) N = 34 2.2 0.7 2.7 0.7 3.1 0.8
Posttreatment (T2) N = 31 2.0 0.6 2.8 0.7 3.2 0.9
Postretention (T3) N = 32 2.3 0.7 2.7 0.8 2.7 1.0
Changes
Treatment (T1-T2) N = 28 -0.1 0.7 0.1 0.8 0.2 0.9
Posttreatment (T2-T3) N = 26 0.3* 0.6 -0.2 0.8 —0.7** 11
Overall (T1-T3) N = 29 0.0 0.6 -0.1 0.8 —0.4* 0.8

*P < .05 level.
** P < .01 level.

orly and inferiorly. The combined effects of greater
posterior and vertical displacement produced a sig-
nificant 0.7 mm treatment effect for total fossa dis-
placement.

The joint space analysis demonstrated only small
changes throughout the entire observation period
(Table VI). While there was a slight tendency toward
anterior repositioning of the condyle during Herbst
treatment (0.1 to 0.2 mm), there were no significant

is difficult because of the extended posttreatment
observation period of this study. Studies that do not
allow for posttreatment dental and skeletal recovery
invariably show greater treatment res#fsSamples
evaluated at least 6 months out of treatment are more
appropriate for comparison because 90% of relapse
reportedly occurs during the first 6 mon#fOn that
basis, the treatment effects observed in this sample
compare very favorably to those previously

treatment changes observed. During posttreatment thedescribed for older patientsDepending on the level

condyles repositioned posteriorly, with the anterior

of somatic maturation, Hansen eP aéported that

joint space increasing 0.3 mm and the posterior spaceHerbst therapy reduced the SNA by 0.5° or less,
decreasing 0.7 mm. As a result of the significant post- ANB was reduced between 1.2° and 1.6° and SNB
treatment changes, there was an overall (T1 to T3) increased between 1.0° and 1.4°. Our sample of
decrease in the posterior joint space only; the anterior mixed dentition patients achieved decreases in SNA
and superior spaces demonstrated no long-term treat-and ANB of 0.9° and 1.9°, respectively; the increase
ment effects. (1.0°) observed for SNB was not significantly more
than observed for controls. Our results suggest that
DISCUSSION the magnitude of the skeletal changes achieved by
Concern has been raised regarding the merit of early Herbst treatment with retention must either
early Herbst treatment, due to the potential for relapse. have been greater than those previously reported and
Recovering tooth movements, less growth stimulation then partially relapsed or that they were similar and
and unfavorable growth after treatment have been sug-did not relapse. These results do not support the
gested as reasons for delaying treatment until later in notion that unfavorable growth will reassert itself to
somatic maturatiof$20These concerns are especially a greater extent when patients are treated at a
important in the mixed dentition because tooth exfolia- younger age and then maintained with adequate
tion and flat plane occlusion may predispose the patient retention.

to relapsé.

The results of this study showed a significant Class
Il correction that was maintained throughout the transi-
tional dental period. The molar relationship and overjet
were each improved by nearly 3.3 to 3.4 mm. There
were also significant orthopedic effects in both the
maxilla and the mandible producing improvements in
skeletal convexity and jaw base relationships.

Comparison of these results to existing literature

Although the skeletal treatment effects were com-
parable to existing reports, dental effects were of
slightly lesser magnitude. Individuals treated during
different levels of somatic maturation have shown no
statistical differences in improvements of sagittal den-
tal relationships. Hansen et 8lobserved 4.1 mm to
5.1 mm of sagittal dental correction for patients
treated at prepeak, peak, and postpeak, while we
observed somewhat less, 3.3 mm to 3.4 mm. This may
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be partially because our sample presented with a less  The condylar growth redirection produced a ten-
severe sagittal malocclusion than theirs did. Neverthe- dency for increased mandibular length, but the
less, these differences in overjet and molar correction mandible was not displaced anteriorly. The anterior
are possibly an indication of greater dental relapse in mandible was displaced inferiorly, resulting in a 1.6
mixed dentition patients. Although relapse remains a mm greater increase in anterior facial height of the
concern, clinically significant improvements in dental patient group. The skeletal vertical excess observed
relationships can be expected with early Herbst ther- was similar to the 1.8 mm increase in lower facial

apy and retention.
The maxillary orthopedic effect of early treatment

in this sample produced a 1.2 mm restraint on the sagit-

tal displacement of A point. A significant headgear
effect on the maxilla was also evident in Wieslander’s
early treatment study. He observed 1.5 mm of posterior
translation of A point at the end of treatment and an
additional 0.8 mm after active retention. Long-term
maxillary orthopedic effects reported for older patients

height reported by PanchefzMcNamar&® described
how facial height increases could produce an effective
mandibular retrusion. This explains why increased chin
projection was not seen despite the mandibular ortho-
pedic effects. As previously showf?2° this study
found no statistical change in the mandibular plane
angle.

Other authors have observed small increases in
mandibular projection as a result of Herbst therapy.

have been of lesser magnitude and often produce only Wieslande? noted a tendency toward 1.5 mm of

temporary effec& suggesting that maxillary growth
modifications in younger patients may be more adapt-
able and less susceptible to relapse.

As previously reported24there was a distal dri-
ving effect on the upper dentition provided by treat-
ment, This produced a maxillary dental effect similar
in magnitude to the orthopedic effect (~1.2 mm),
which together inhibited mesial translation of the max-
illary dentition by over 2 mm. There was also a ten-
dency in the treatment group for anterior movement of
the mandibular dentitions, which probably contributed
to the improvements in molar relation and overjet.
Importantly, the mandibular dental movement did not
produce a significant “flaring” effect on the lower
incisor, although the incisor was translated anteriorly
approximately 1 mm. This is in agreement with other
studies that have found that incisor flaring tends to
relapse after treatmefdtand occurs less in younger
individuals2®

Mandibular orthopedic effects resulted in a redirec-
tion, rather than an augmentation, of condylar growth.
Although overall condylar growth showed no group
differences, there was 2.1 mm greater posterior condy-
lar growth in the treatment group than the control
group. Panchefzhas reported similar sagittal condylar
growth effects, (1.5 mm greater sagittal growth than
controls), in an older sample of prepeak individuals.
Pancherz and Hadg® have also observed somewhat
greater sagittal condylar effects in peak growth
patients, reportedly from 3.3 to 3.6 mm, but without
adequate controls it is impossible to quantify the actual
treatment effects. The similarity of our condylar ortho-
pedic effects to previously published reports supports
the notion that treatment effects of sagittal condylar
growth are age independént.

increased B point projection after headgear-Herbst
therapy and extended activator retention. Hansen,
Pancherz, and Hagghowed 2.9 mm of anterior chin
projection in older prepeak individuals 6 months after
treatment. Although they did not present control data,
2.9 mm represents a greater change than our observed
anterior displacement of B point, which was 2.3 mm in
the treatment group and 1.8 mm in the control group.
Interestingly, there was a notable tendency in the study
by Hansen et altoward greater chin projection in the
older peak (3.8 mm) and postpeak (4.5 mm) groups,
but changes were not compared to control data. The
results of this study, however, suggest that patients
treated with the Herbst appliance in the mixed denti-
tion will not have long-term improvements in chin pro-
jection. Better results may be achieved in patients
treated later in development, but the underlying bio-
logical mechanism for any such difference remains
unclear.

It is important to consider possible vertical max-
illary effects produced by the RME and Herbst ther-
apy. Although there is a tendency for backward rota-
tion immediately after RME therag{;31the effect is
temporary and long-term normal vertical growth
should be expecte®.Our treatment group, however,
showed a slight increase in vertical maxillary skele-
tal and dental development 2 years posttreatment.
Although the Herbst has been reported to produce a
high-pull headgear effeé:24 any such effect pro-
duced on our treatment group was temporary and
must have been overcompensated for during the post-
treatment period.

Several authof$34 have suggested that forward
posturing of the mandible after treatment exaggerates
the actual orthopedic effects. Our large sample of tomo-
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grams showed that there were no significant joint space
changes at the end of treatment. The small changes
observed were during the posttreatment period. There
was a tendency for the condyle to be positioned slightly
forward in the fossa at the end of treatment (~0.2 mm)
and then to fall back (~0.3 mm) during the retention
period. Our results were similar to those reported for the
Frankel appliancé A previous long-term tomographic
evaluation of Herbst patiedfsalso concluded that
condylar position was unaffected by treatment, but pre-
treatment and immediate posttreatment tomograms
were not available. The small changes observed in joint
space suggest that treatment effects can not be attributec
to a forward mandibular posture and that condylar repo-
sitioning does not contribute substantially to relapse.
The long-term significant change in posterior joint
space suggests that Herbst treatment may have resulte:
in a lasting morphologic change of the condyle and/or
the glenoid fossa.

The glenoid fossa demonstrated slightly greater
inferior and posterior displacement in the treatment
than the control group. Although we might have
expected greater vertical displacement, greater poste-
rior displacement of the fossa was not anticipated. It is
possible that, because of the long-term change in pos-
terior joint space, the condyle exaggerated the poste-
rior position of the fossa. However, Windmiféalso
observed greater inferior and posterior positioning of
the condyle after Herbst therapy. Regardless, the
results do not support the notion that constant
mandibular propulsion encourages an anterior dis-
placement of the glenoid fossa in human beings. It
appears unlikely that treatment-induced fossa dis-
placement plays any clinically significant role in Class
Il correction.

CONCLUSIONS

Treatment timing decisions remain a critical part of
orthodontic planning and need to be addressed on an
individual basis. The advantages and disadvantages of
mixed-dentition treatment should be carefully consid-
ered before initiating therapy. This project suggests
that early treatment with the Herbst appliance with
retention results in improved skeletal and dental rela-
tionships and is a viable treatment option. Traditional
measures of jaw base relationships appear to be
improved equally well in young patients as in older
patients. Mixed dentition Herbst therapy with reten-
tion produced:

1. A significant Class Il correction that was

maintained throughout the transitional dental
period.
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2. A significant restraining effect on maxillary
sagittal development.

. A significant redirection of condylar growth.

. No significant lower incisor flaring.

. Significant vertical mandibular development,
with no greater sagittal mandibular projection.

. No significant changes in joint space during
treatment. A significant posttreatment decrease
in posterior joint space was observed.

. Only minor changes in the displacement of the
glenoid fossa that were unlikely to contribute to
Class Il correction.

Hw
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