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The purpose of this study was to analyze the long-term effects of
premaxillary setback in the surgical treatment of complete bilateral
cleft lip and palate (C-BCLP). Roentgencephalograms at adolescence
or early adulthood were available for 13 of our longitudinal C-BCLP
patients who were treated with premaxillary setback and followed up
with serial films since infancy. Six individuals had been subjected to
early premaxillary setback to facilitate lip repair. Seven of the pa-
tients had had their premaxillae setback at a later age to correct a
severe midfacial protrusion in the preschool years. Fourteen other C-
BCLP patients, followed up and treated similarly except for the pre-
maxillary setback, served as controls. The average long-term out-
come of the setback surgery in both the early and late subgroups
was retrusion of the midface and a slightly concave facial skeletal

profile.

Premaxillary protrusion, a characteristic
of infants with complete bilateral cleft lip
and palate (C-BCLP), has always consti-
tuted a major problem in the surgical re-
habilitation of this type of cleft. Millard’s
(1977) historical review of treatment of the
projecting premaxilla is an interesting ac-
count of the efforts to achieve ideal results
as early as possible, at a time when so little
was understood about the spectrum of se-
verity of the defect and its natural history.
Among the surgical procedures that were
advocated was premaxillary setback, de-
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signed to facilitate lip repair and to fit the
premacxilla into the maxillary arch to
achieve an idealized arch form at an early
age. Although premaxillary setback had
been advocated and abandoned by others
earlier (Millard, 1977), it was repopular-
ized in the 1950s mainly by Browne (1949)
and Cronin (1957).

The question of how premaxillary set-
back might influence future facial growth
was a matter of concern to earlier writers
such as Veau, as cited by Millard (1977).
Bishara and Olin (1972) concluded that
early surgical manipulation of the pre-
maxilla affects the ultimate horizontal
growth of the premaxilla. Vargervik (1983)
reported similar experience as all of her
patients that were treated with premaxil-
lary surgery demonstrated “rather severe
midfacial retrusion” in early adulthood. In
contrast, Monroe and coworkers pub-
lished a number of case reports (1959,
1965, 1970) and concluded that long-term
growth results were satisfactory. However,
they stressed that the osteotomy had to be
performed behind the “epiphyseal line”
believed to join the vomer to the premax-
illa. Similarly, others have maintained that
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it is the execution of the surgery itself,
rather than the surgical method, that causes
the growth disturbance that sometimes oc-
curs (Glass, 1970).

In 1972, we reported the results of pre-
maxillary setback, both in infants with C-
BCLP (early setback) and in preschool
children (late setback) (Friede and Pruzan-
sky, 1972). Although ingroup variation was
noted, the extreme facial convexity pro-
duced by the projecting premaxilla de-
creased considerably as a result of surgical
setback. In some cases, it was suggested that
the resultant straight profile, with increas-
ing age, would give a concave profile.
However, almost none of the patients
studied had reached puberty at the time
of our 1972 report, and we could only es-
timate the final effect on the facial profile.
The aim of this communication is to fol-
low up the previously studied subjects who
were treated with premaxillary setback. At
this point all of the patients that we ana-
lyzed have passed the pubertal growth
spurt, and a few subjects have reached
adulthood. Thus, a more definitive eval-
uation can be made of the effect of pre-
macxillary setback on facial growth.

MATERIALS AND METHODS

As in our earlier study, the setback pa-
tients were grouped according to age at the
premaxillary operation (Table 1). In the
early sample, the setback was performed
before or at the time of lip repair. This
group consisted of 6 patients (3 male, 3
female) with an average age at setback of
4.2 months (range: 1 to 10 months). In the
second group, seven patients (3 male, 4 fe-
male) had a late premaxillary setback at a

mean age of 5 years, 7 months (range: 3
years, 7 months to 7 years, 11 months). The
setback was performed after lip closure and
generally also after palatal repair. The
amount of bone resected at the setback
could not be established in this retrospec-
tive study.

In 60 percent of the patients (3 early and
5 late cases) the premaxilla was stabilized
after the setback with a Kirschner pin for
variable periods of time (mean: 9 years, 7
months; range: 1 to 18 years). In one case
of late setback, a fixed orthodontic appli-
ance provided fixation in addition to the
pin. For the remaining patients, no infor-
mation could be obtained regarding pre-
maxillary stabilization after the setback
surgery.

The ages for lip closure and palatal re-
pair corresponded relatively well between
the two subgroups. Lip repair was per-
formed in one or two stages between 3 and
7 months and the palate was closed in one
or two sessions (starting with the velum)
between 1 and 5 years of age (Table 1).

A group of 14 C-BCLP patients (9 male,
5 female) with similar lip and palatal sur-
gery except that premaxillary setback was
not performed (Table 1), also taken from
our earlier investigation, was chosen to
serve as a control. The criterion for selec-
tion of these patients, as well as the set-
back cases, was the availability of follow-
up records beyond puberty. The mean ages
of the patients of the 3 subsamples studied
in this report were: for the early setback
group, 17 years (range: 15 years, 6 months
to 18 years, 8 months); for the late setback
group, 17 years, 3 months (range: 15 years,
11 months to 19 years, 8 months); and for
the nonsetback group, 17 years, 6 months

TABLE 1. Mean Ages (months) for the Early Surgical Procedures of the 3 Groups Studied*

Lip Closure

Palatal Closure

Premaxillary Setback One Two One Two
Stage Stages Stage Stages
Early setback 4 — 4 and 7 26 —
(N=6) (N=6) (N=4)
Late setback 67 4 3 and 6 37 10 and 60
(N=7) (N=4) (N=3) (N=5) (N=2)
No setback — 4 4 and 8 40 36 and 53
(N=17) (N=7) (N=7) (N=5)

*No information could be obtained concerning palatal surgery in 4 patients.
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FIGURE 1 Cephalometric variables: measure-
ments employed in the analysis of the patients’ lat-
eral roentgencephalograms

(range: 15 years, 10 months to 19 years, 9
months).

Orthodontic treatment was completed
for more than half of the patients of the
total sample, and one-fourth of them still
wore active appliances at follow-up. The
rest had not yet started their final ortho-
dontic or combined orthodontic-surgical
treatment.

Tracings of lateral roentgencephalo-
grams were analyzed with concentration
on variables related to the skeletal profile
(Fig. 1). The following angles, measured
between conventional cephalometric ref-
erence points, were selected for this study:
SNA, SNPg, ANB and NAPg. The first two

Years

FIGURE 2 Diagram illustrating the long-term
development of the means for three of the cephal-
ometric variables in the two setback groups and the
control sample treated without premaxillary setback.
The 95% confidence intervals of the means for sim-
ilar variables in individuals without cleft are com-
puted from Bolton Standards (Broadbent et al, 1975)
at age 1, 5, and 17 years.

variables describe the position of the pre-
maxilla and mandible relative to the an-
terior cranial base, while the latter two
measurements represent the relation be-
tween the jaws and the skeletal profile.
Statistical differences between the means
of the three groups were tested nonpara-
metrically with the Mann-Whitney U Test
(Siegel, 1956).

Findings

Although the intent of this report was
to focus on the long-term results at ado-
lescence, we felt that it was important to
consider how the profile characteristics of
the three subgroups had developed since
infancy. Comparisons between groups were

TABLE 2. Comparison of Cephalometric Variables at Adolescence Between the Two Setback
Subgroups and the Control Bilateral Sample with Cleft Treated Without Premaxillary Setback

Premaxillary Setback

No Premaxillary

Early (N=6) Late (N=7)  Setback (N=14) Comparisons
x SD % SD % SD AwvsB AvsC BusC
Age (yrs) 17 17-5 17-6
SNA 74.5° 2.6 75.4° 5.5 80.3° 3.6 NS* p<0.01 p<0.05
SNPg 76.2° 4.2 77.9° 3.1 75.8° 3.7 NS NS NS
ANB 0.3° 4.7 -0.2° 5.7 6.4° 3.0 NS p<0.01 p<0.001
NAPg 183.2° 9.1 184.9° 12.1  171.0° 6.8 NS p<0.01 p<0.001

*NS = no significant difference in mean value between the groups compared.
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made at a mean age of 2 months (prior to
surgery), at 5 years (before the late pre-
maxillary setback procedure), and at the
follow-up at 17 years of age. At the pre-
operative stage, there were no statistically
significant differences in the skeletal pro-
file measurements between the three
groups (Fig. 2). At the preschool age, the
early setback group displayed significantly
(p < 0.01) less midfacial protrusion than
the control C-BCLP patients who were
treated without premaxillary setback. The
patients selected to undergo late setback
surgery showed significantly (p < 0.01)
more protrusive midfaces than the con-
trols at this stage.

The cephalometric results at follow-up
at adolescence indicated that surgical set-
back of the projecting premaxilla, whether
in infancy or later, resulted, on the aver-
age, in a slightly concave skeletal profile
(NAPg > 180°) (Table 2). In contrast, the
control patients without this treatment dis-
played some facial convexity at a similar
age. The difference was caused by more
retrusion of the midface in the setback
groups than in the patients who had not
undergone premacxillary surgery. The av-
erage position of the premaxilla at a mean
age of 17 years did not differ significantly
between the early and late setback groups.
This held true for midfacial development,
relative to both the anterior cranial base
and the mandible. Mandibular position did
not differ statistically between any of the
subgroups studied.

Lumping of the data by presenting mean
values 1s less than ideal because it obscures
individual patterns of facial development.
Therefore, in addition to the tabulated
values, tracings of the cephalograms of each
setback patient at adolescence or early
adulthood are presented to supply the
reader with a more complete view of the
great variation in long-term treatment re-
sults (Fig. 3).

There existed differences among pa-
tients, not only in end result but also in
how the profile characteristics had devel-
oped over time. In some patients, the mid-
facial protrusion was extreme in infancy
and was eliminated through the premax-
illary setback operation. Continuation of
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the forward and downward growth of the
premaxilla after the operation was a pre-
requisite for a satisfactory result in early
adulthood (Fig. 4). Other infants dis-
played less than average profile convexity
before surgery. In these patients, the
growth pattern of the premaxilla was di-
rected mostly downwards after the set-
back, which had a deleterious long-term
effect on the profile and on the relation
of the midface to the cranial base and
mandible (Fig. 5).

In case 692, the concavity of the profile
was extreme at follow-up. The growth
pattern of the midface had changed from
a forward and downward direction prior
to setback to a downward and even back-
ward course after the surgery (Fig. 6). This
had been caused by inadequate premax-
illary stabilization after the setback sur-
gery, which resulted in pseudoarthrosis
between the premaxilla and the bony na-
sal septum.

Discussion

We recognize that the findings of this
study are based on comparatively few C-
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FIGURE 4 Superimposed serial tracings of a pa-
tient treated with early premaxillary setback. The ex-
treme preoperative facial convexity was reduced
through surgery. Note the continuation of the for-
ward and downward growth of the premaxilla after
setback.
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FIGURE 5 Superimposed serial tracings of an
early setback patient with less than average midfacial
protrusion before surgery. Notice the vertical growth
pattern of the premaxilla after setback. Both factors
contributed to the development of the concave pro-
file in early adulthood.

BCLP patients, although it can be argued
that our sample probably is the largest
hitherto reported with longitudinal cepha-
lometric records from infancy to adoles-
cence. We are also aware of the difficulty
in selecting a limited number of cephalo-
metric parameters to describe the overall
outcome of a particular method of treat-
ment. However, our analysis focused on
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the most obvious characteristics of a C-
BCLP patient, namely, the development
of the midface and its influence on the fa-
cial profile.

The extreme facial convexity of infants
with bilateral clefts decreases considerably
with age, as a result of both treatment and
growth. The average profile convexity of
C-BCLP patients not subjected to premax-
illary setback surgery is considered to ap-
proximate the norm for individuals with-
out cleft at early adolescence (Narula and
Ross, 1970; Friede and Pruzansky, 1972).
The straightening of the profile of our
control group of patients with bilateral cleft
treated without setback seemed to occur
somewhat more slowly than in previous
reports as the profile had not reached the
norm for individuals without cleft at the
age of 17 years (Fig. 2). On the other hand,
the profile convexity of the two setback
groups had decreased too much with a re-
sultant concavity when the patients ap-
proached adulthood. Thus, the suspicion
expressed in our 1972 paper is confirmed
in this study. When examining reasons for
such a development, the two setback
subgroups have to be considered sepa-
rately.

Without entering into a discussion about
indications for early setback or no setback
of the premaxilla in infancy, it should be
remembered that the infants of the early
setback group did not differ significantly
from the other groups with cleft in any of
the profile characteristics, including the
position of the premaxilla relative to the

FIGURE 6 Selected se-
rial tracings of case 692 dis-
playing mainly forward pre-
maxillary growth before the
setback at age 3 years and 7
months. Pseudoarthrosis de-
veloped due to poor premax-
illary stabilization with a re-
sultant downward and even
backward growth pattern of
the premaxilla after the sur-

gery.
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anterior cranial base. As the initial con-
vexity, “normal” for C-BCLP babies, was
reduced instantly through the early set-
back of the premaxilla, it should be ex-
pected that the mean profile later on would
become “abnormally” straight or concave.
Variations between patients might be ex-
plained on the basis of different geno-
types, various amounts of setback, and
possible damage to the growth of the vo-
meropremaxillary suture. In C-BCLP pa-
tients (Pruzansky, 1971; Friede and Mor-
gan, 1976) as well as in individuals without
cleft (Melsen, 1967), this growth site al-
lows for forward and downward displace-
ment of the (pre)maxilla relative to the
vomer.

As the midface of the patients in the late
setback group at the preschool age was
significantly more protrusive than in the
controls treated without setback, the pre-
maxillary surgery seemed to be indicated
as the cause at that stage of development.
However, many premaxillae were evi-
dently set back more than optimally and
the average result was therefore a concave
skeletal profile at follow-up. To obtain a
good end result, the premaxilla should not
be set back to a complete fit in the max-
illary arch, as the midface then risks being
outgrown by the mandible (Monroe, 1965;
Glass, 1970). It has been found that the
growth rate of the premaxilla in children
with bilateral clefts equals only half of that
in children without cleft (Vargervik, 1983).
The position of the premaxilla immedi-
ately after surgery should correspond to
that of other C-BCLP patients of similar
age treated without setback. The average
profile would then reach the norm value
for subjects without cleft in early adult-
hood.

If case 692, with the rare complication
of pseudoarthrosis, was excluded from the
late setback group, the mean value for SNA
increased from 75.4° to 77.4° and NAPg
decreased from 184.9° to 180.7°. From a
statistical point of view, this provided a
difference in SNA at the 5 percent level
of confidence if the late setback patients
were compared to the early setback pa-
tients. Also, the previously found differ-
ence shown in Table 2 when comparing
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SNA between the late setback patients and
patients treated without setback became
insignificant. The exclusion of case 692 did
not influence the statistical interpretation
regarding the angle NAPg. However,
comparison between the methods of early
and late setback used in this investigation
should be made cautiously because of the
selection bias in the assignment of patients
to the two groups as discussed above. The
early setback sample in this study con-
tained a randomized mix of different sev-
erities of premaxillary protrusion and
profile convexity. The late setback group,
on the other hand, was preselected be-
cause the patients displayed severe mid-
face protrusion and facial convexity in the
preschool years.

CONCLUSIONS

Setback of the premaxilla in C-BCLP
patients should be performed only in pa-
tients with a propensity for extreme pro-
file convexity; otherwise there is a strong
risk of profile concavity in adulthood.
However, since the degree of midfacial
protrusion in infancy appears to be diffi-
cult to assess, less definitive methods than
early setback, e.g., presurgical orthopae-
dics or lip adhesion, seem preferable as the
treatment of choice. On the other hand, if
a C-BCLP patient has been followed up
with roentgencephalometry for several
years and the normal resolution of the
midfacial protrusion has not occurred, a
late premaxillary setback is indicated in the
preschool years. This study has shown,
however, that patients treated with this
method may also develop too straight or
concave facial skeletal profiles in early
adulthood.
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