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Introduction

Sincere appreciation is extended to our retired Associate Editors, Drs.
Dan Bennett, B.W. Haynes Jr., and Robert J. Hoehn for a superb job
during their many years of service to the YEAR BOOK OF PLASTIC, RECON-
STRUCTIVE, AND AESTHETIC SURGERY. With the 1991 YEAR BOOK we wel-
come our new Associate Editors, Drs. Kelman Cohen, Martin Robson,
and Robert Ruberg, and look forward to their input.

This year we have expanded our point-counterpoint entries to encour-
age the authors of abstracted articles to respond to comments and or
questions raised to the editors. We believe that these dialogues increase
the amount of information imparted to our readers.

I'd especially like to thank Carla White, Assistant Managing Editor,
for her support and help in completing the 1991 Edition of the YEAR
BOOK OF PLASTIC, RECONSTRUCTIVE, AND AESTHETIC SURGERY.

Stephen H. Miller, M.D.
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Cleft Lip and Palate \

Autogenous Rib Graft for Reconstruction of Alveolar Bone Defects in Cleft ==

Patients: Long-Term Follow-Up Results

Witsenburg B, Freihofer HPM (Twenteborg Hosp Almelo and Medisch Spec-
trum Twente, Enschede; Univ Hosp Nijmegen, Nijmegen, The Netherlands)

J Craniomaxillofac Surg 18:55-62, 1990 1-1

Several types of operations are available for the treatment of patients
with residual defects of cleft lip, alveolus, and palate, but there is no con-
sensus about the optimal approach. Some have reported that the free au-
togenous rib graft is not the optimal material for reconstructing residual
maxillary bone cleft defects, whereas others have reported favorably on
such grafts. The use of tibial bone, trochanteric bone, mandibular sym-
physeal bone, bone from the skull, homogeneous bone, and alloplastic
material has also been reported.

In a retrospective review the long-term results of using a free
autogenous rib graft for reconstructing anterior residual bone defects
were evaluated in 4 girls and 13 boys (mean age, 10.8 years) at
operation. All had a residual bony gap in the alveolar process and palate
with insufficient alveolar bone to move teeth orthodontically into the
cleft region. Each child had a congenital unilateral cleft of the lip and
alveolus, or the lip, alveolus, and palate, but soft and hard palates were
closed at the time of residual defect reconstruction. The mean length of
the rib graft used for repair was 9.5 cm. The mean follow-up period was
76 months.

None of the children experienced full-thickness necrosis of the flaps,
but some superficial necrosis of the edges was seen. Three children had
partial dehiscences of the palate. Two children had a recurrence of an an-
terior palatal oronasal fistula. Six children had acceptable results and 9
had good to excellent results at follow-up. The graft material did not pre-
vent the permanent upper cuspids from erupting into the rib graft after
its incorporation because the canine on the cleft side appeared on average
before the age of 12 years and 5 months in 10 children. The good long-
term results in these children confirm that autogenous rib bone is a good
material for secondary bone grafting of residual alveolar and palatal de-
fects in cleft patients.

» This carefully done study further documents what others, including the com-
mentator, have noted—that rib grafts are a useful and reliable source of bone
for closing alveolar clefts.—L.A. Whitaker, M.D.
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In Utero Cleft Lip Repair in the Mouse Without an Incision
Sullivan WG (Wayne State Univ)
Plast Reconstr Surg 84:723-730, 1989 1-2

Successful in utero repair of a cleft lip in 16 A/] mice without a notice-
able scar has been reported. The friable jelly-like nature of the fetal tissue
made the procedure difficult, however.

Each mouse had repair by full-thickness approximation of the cleft
edges with 11-0 sutures at 17 days’ gestation. Dilantin had been given on
day 10. At 20 days’ gestation a cesarean section was done, the repair was
inspected, and the lip was sectioned for histologic study. Nine of the 16
fetuses were ultimately viable for study.

In all cases continuity was noted where the suture had coapted the
edges. Despite no incision, there was little or no evidence of the lip re-
pair. On histologic examination there was epithelial and mesenchymal
continuity with an occasional notch in the epithelium and soft tissue
asymmetry in complete clefts.

» An important study further experimentally confirming the remarkable capac-
ity of fetal tissues to heal with minimal residua from the surgical process. This
study raises an interesting question as to whether it is unnecessary to create
fresh wounds in repairing fetal defects, or whether manipulation and making
things morphologically correct alone is adequate. In any event, the evidence for
the advantages of intrauterine repair of facial defects continues to mount.—
L.A. Whitaker, M.D.

» See Abstract 17-1, “Fetal Wound Healing: A Biochemical Study of Scarless
Healing.”"— Stephen H. Miller, M.D.

Orthognathic and Maxillofacial

A Photographic Study of the Facial Profiles of Southern Chinese Adoles-
cents

Yuen SWH, Hiranaka DK (Univ of Hong Kong; Harvard Univ)

Quintessence Int 20:665-676, 1989 1-3

There have been many studies of the cephalometric and profilometric
norms for Caucasians, but few studies have described the norms for other
races. It is important to define facial parameters for patients from all ra-
cial and ethnic backgrounds. The frontal and profile soft tissue facial pa-
rameters in 84 orthodontically untreated southern Chinese adolescents
(mean age, 13.6 years) were studied.

Infraorbital soft tissue points were marked on the skin before lateral
and frontal photographs of the face were taken of each subject at a fixed
distance from a reference ruler. The photographs were enlarged to life
size and then digitized. Seven frontal and 17 profile measurements were
computed and soft tissue profiles were developed.

In both sexes by far the greatest variability in frontal measurements
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was in inclination of the eye fissures. However, there were significant sex-
ual differences in interocular and biocular diameters and nasal and
mouth widths, with boys having larger measurements for these indices.
The nasolabial and geniolabial angles had the most variation within each
group with respect to angular measurements from the profile analysis.
There were no significant sexual differences in angular measurements
from the profile.

Eighty-eight percent of the boys and 91% of the girls had prognathic
profiles. Sixty-nine percent of the boys and 50% of the girls had a retrog-
nathic shift of the chin. Data in this study differed from those found in
other racial groups. Comparative data for this adolescent population
were inconsistent. Future studies on a population that has completed
growth are needed to provide objective information in defining facial har-
mony and proportion in terms of the patient’s ethnic and racial back-
ground.

» Another article attempting to document anthropologic ideals in Orientals.
The conclusions reached are that the sample size was inadequate, although the
authors did note, as has been indicated previously, that the geniolabial angle
has considerable variation.—L.A. Whitaker, M.D.

Golden Proportion for Maxillofacial Surgery in Orientals

Kawakami S, Tsukada S, Hayashi H, Takada Y, Koubayashi S (Kanazawa Med
Univ, Ishikawa, Japan)

Ann Plast Surg 23:417-425, 1989 1-4

The golden proportion, an ancient Greek concept, has been used as the
best visually balanced sectional ratio in art and architecture in the West-
ern world. The golden proportion is also applicable to the positional re-
lationships of eyes, nose, and mouth to facial length in Caucasians.
Thirty female and 30 male Japanese with no anomalies of facial bone or
soft tissue were studied to determine whether such relationships also exist
in Orientals. Facial moire topography was obtained at the plane crossing
of the right angle to the Frankfort horizontal plane in each subject. Each
standard line was then determined, and ratios were calculated for each of
7 items.

The Japanese tended to have a longer upper lip and shorter chin length
than Caucasians, which is most likely a general facial characteristic of
Orientals. This tendency was seen more dramatically in women. Each ra-
tio obtained was used for preoperative and postoperative aesthetic anal-
ysis in maxillofacial surgery.

This method has made it possible to understand quantitatively the po-
sitional relationship and the balance of eyes, nose, and mouth in the face
and to make comparisons with typical subjects.

» Normal and ideal morphological relationships and values need to be better
understood in Oriental faces. Virtually all information is on Caucasians, thus this



4 / Plastic, Reconstructive, and Aesthetic Surgery

article presents important data relative to the upper lip and the chin length. The
moire topographical determinations, while giving interesting pictures, still
haven't proven to be of objective value in assessing soft tissue relationships on
the human face.—L.A. Whitaker, M.D.

Three-Dimensional Analysis of Facial Morphology Before and After Or-
thognathic Surgery
Kobayashi T, Ueda K, Honma K, Sasakura H, Hanada K, Nakajima T (Niigata
Univ, Niigata, Japan)
J Craniomaxillofac Surg 18:68-73, 1990 1-5

Objective and quantitative analysis of facial morphology before and af-
cer orthognathic surgery is essential to obtaining an harmonious profile
and improved occlusal function. Most cephalometric analyses of the fa-
cial hard and soft tissues are 2-dimensional studies. There have been sev-
eral reports of 3-dimensional (3-D) hard tissue analysis, attained by 3-D
correction of cephalometric landmarks on frontal and lateral cephalo-
grams, and of 3-D soft tissue analysis, attained by stereophotography, to-
pography, and other complex, expensive techniques. A new method was
developed for performing 3-D analysis of hard and soft tissue morpholo-
gies of the face.

Technique.— A metal reference frame with standard points of known 3-D val-
ues is set around the face. Reference points are marked on the face with a black
eyeliner. Soft tissue analysis consists of calculating the 3-D coordinates of the fa-
cial reference points by perspective transformation with the use of 2 pairs of pho-
tographs taken simultaneously from the right and left sides of the face. To per-
form 3-D analysis of the mandible, simultaneously obtained frontal and lateral
cephalograms are analyzed.

Nine male and 19 female patients aged 16—33 years who underwent
surgical correction of class III malocclusion, with or without open bite
and lateral deviation of the mandible, were evaluated by this method be-
fore and after operation. Twenty-four patients had bilateral sagittal split
osteotomies, 2 underwent bilateral mandibular body osteotomy, and 2
with facial asymmetry had a combination of ramus osteotomy and man-
dibular body osteotomy.

The magnitude of the surgically produced soft tissue volumetric
changes in the anterior mandibular region was proportional to the poste-
rior movement of the mandible. Both patients with facial asymmetry
were improved after operation, and close correlation between the direc-
tional indices of asymmetry of the hard and soft tissues was observed.
This type of 3-D analysis is useful for analyzing the facial morphology in
orthognathic surgery. The technique requires no elaborate equipment or
complex training and provides reproducible data.

» Although the authors are correct in attempting to assess soft tissue changes
as the final determinant of success in craniomaxillofacial surgery, the technol-
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ogy described doesn't give those answers. What is described as volumes does
not take into account thickness of tissue, even though that's implied by the ter-
minology, and the surface area changes are too coarsely measured to give
meaningful information. We are still looking for an accurate way of measuring
soft tissue changes.—L.A. Whitaker, M.D.

A Lateral Cephalometric Analysis of Nasal Morphology Following Le Fort |
Osteotomy Applying Photometric Analysis Techniques

Gassmann CJ, Nishioka GJ, Van Sickels JE, Thrash WJ (Univ of Texas, San An-
tonio)

J Oral Maxillofac Surg 47:926-930, 1989 1-6

Previous studies have reported on soft tissue changes of the face that
result from Le Fort I osteotomy, but there has been little information
about changes in nasal morphology. Changes in nasal morphology after
Le Fort I osteotomy were evaluated by using a photometric analysis ap-
plied to a lateral cephalogram.

Presurgical and 6-month follow-up cephalograms obtained from 50
patients were examined. The nasal tip projection angle, columellar angle,
and supratip break angle were used to measure the soft tissue profile of
the nose. Two other variables were analyzed for correlation with soft tis-
sue measurements: closure technique and whether or not the anterior
spine was removed.

There was a weak correlation between A-point movement both hori-
zontally and vertically and the nasal tip projection angle. When the A-
point was moved in an anterior and superior direction, the nasal tip was
rotated up. With movement in a posterior and inferior direction, the na-
sal tip was rotated down. The only A-point movement that had a signif-
icant relationship with the columellar angle was in the horizontal plane.
The columellar angle increased when the A-point was moved in an ante-
rior direction. The presence or absence of the anterior nasal spine had no
significant relationship with changes in nasal morphology, nor did clo-
sure technique.

Predicting specific nasal morphology after Le Fort I osteotomy is diffi-
cult. The complexity of the nasal anatomy contributes to the difficulty as
does large interpatient variation in nasal infrastructure. Movements at A-
point can account for only 10% and 20% of the influence of the nasal tip
projection angle and the columellar angle, respectively. Nevertheless, cer-
tain persistent patterns may assist the surgeon in predicting outcome.

» The authors accurately conclude that predicting changes in the nasal tip cor-
related with maxillary osteotomies is difficult. As all plastic surgeons know, soft
tissue changes, especially with the multitude of planes and angles involved in
the projecting nasal tip, have such a complexity of variables that it is unlikely
they can be broken into tidy categories related to infrastructure alterations.—
L.A. Whitaker, M.D.
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The Skeletal Stability of Le Fort | Downfracture Osteotomies With Rigid
Fixation

Carpenter CW, Nanda RS, Currier GF (Univ of Oklahoma)

J Oral Maxillofac Surg 47:922-925, 1989 1-7

The Le Fort I downfracture osteotomy is often used to correct dento-
facial anomalies. However, postsurgical movement of the tooth-bearing
segment of the maxilla has occurred with this procedure. To overcome
this problem, a technique for rigid fixation was developed.

Twenty adults received Le Fort I osteotomies stabilized with rigid fixa-
tion. Sixteen patients had maxillary impaction and advancement, 1 had
impaction only, and 3 had maxillary advancement only. Eight patients
had transverse expansion from 3 to 8 mm of the maxilla at surgery. Pa-
tients were evaluated by longitudinal cephalometric radiographs obtained
within 2 weeks before surgery, 1 week after surgery, and at least 6
months after surgery. Investigators evaluated vertical and sagittal changes
in the maxilla in relation to the Frankfort horizontal plane.

Regardless of the procedure performed, no significant changes oc-
curred in maxillary positioning at follow-up. The mean postsurgical re-
lapse was smaller than that reported in patients who underwent stabiliza-
tion of the maxilla with intraosseous and maxillomandibular wiring. The
Le Fort I downfracture osteotomy with rigid fixation is a dependable pro-
cedure for correcting a number of maxillary deficiencies.

» The title is confusing (downfracture actually means impaction as well as ad-
vancement, as used by the authors) and the number of patients small. Never-
theless, in this series, LeFort | osteotomy with rigid fixation was shown to be
slightly more stable than with wire fixation.—L.A. Whitaker, M.D.

Definitive Surgical Correction of Vertical Maxillary Deficiency
Rosen HM (Pennsylvania Hosp, Philadelphia)
Plast Reconstr Surg 85:215-221, 1990 1-8

Vertical maxillary deficiency is commonly corrected with a simulta-
neous Le Fort I osteotomy and interpositional autogenous bone grafting
to lengthen the maxilla vertically. However, the operation is associated
with an unacceptable degree of skeletal relapse, ranging from 31% to
78%. The use of rigid plate and screw fixation has improved stability
somewhat, but relapse rates of 25% are still reported. Resorption of the
bone graft material has been implicated as the primary cause of the post-
operative instability.

In 9 patients rigid plate and screw fixation was combined with interpo-
sitional implantation of porous block hydroxyapatite for correction of
vertical maxillary deficiency. The 7 female and 2 male patients were aged
15—44 years (mean age, 21 years). Four patients had class II division I
occlusions and underwent simultaneous sagittal split ramus osteotomies
to advance the mandible. The other 5 patients had class III occlusions.
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Four patients also underwent simultaneous vertical augmentation genio-
plasty to further increase the vertical height of the chin and lower face.

Only patients in whom there would be no residual bone contact be-
tween the maxilla and the remainder of the midfacial skeleton after repo-
sitioning were included in this study. All osteotomy gaps were implanted
with porous block hydroxyapatite and all maxillae were rigidly fixed in
position with miniplates. Postoperative intermaxillary fixation was not
used.

After a mean follow-up of 19.6 months, cephalometric analysis showed
excellent stability of the repositioned maxillae. The mean vertical relapse
was 4.3%, which is considered well within the error of cephalometric trac-
ing techniques. The mean increase in lower face height was 9.1 mm and
ranged from 4 to 14 mm. There have been no complications, but long-term
resistance of the maxillary sinus to trauma with the use of porous hydroxy-
apatite remains to be determined. However, the early results obtained in
these patients are encouraging.

» An excellent study demonstrating the advantages of porous hydroxyap-
atite and rigid fixation in correcting vertical maxillary deficiency. This method
should be seriously considered for all patients having maxillary lengthening
procedures.—L.A. Whitaker, M.D.

Predictability of Upper Lip Soft Tissue Changes With Maxillary Advance-
ment

Stella JP, Streater MR, Epker BN, Sinn DP (John Peter Smith Hosp, Fort Worth,
Tex; Univ of Texas, Dallas)

J Oral Maxillofac Surg 47:697-703, 1989 1-9

To predict aesthetic soft tissue results after maxillary advancement sur-
gery, a soft-to-hard tissue ratio must be developed that considers vertical
and horizontal changes and interpatient variables. An attempt was made
to develop a reliable soft-to-hard tissue ratio, noting changes in subnasale
(Sn) and upper lip vermilion that can be used with maxillary advance-
ment surgery performed with Le Fort I osteotomy.

Pre- and postsurgical tracings were drawn on lateral cephalometric ra-
diographs made with a soft tissue screen for 21 adults undergoing Le
Fort I maxillary advancement surgery. All patients had a vertical change
of less than 2 mm. Researchers calculated the mean maxillary advance-
ment and mean change in Sn. Patients were subdivided into 2 groups ac-
cording to lip thickness: group 1 had lips between 10 and 17 mm thick;
group 2 had lips more than 17 mm thick. Mean data and linear regres-
sion analyses were performed for each group.

A soft tissue change was unpredictable when based solely on a given
amount of maxillary advancement. In group 1 there was an excellent cor-
relation between the magnitude of maxillary advancement and change in
Sn; however, in group 2 there was almost no relationship at all. Overall,
14 of 21 patients had a reduction in lip thickness of at least 2 mm after
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surgery. The other 7 patients had postoperative lip thinning of less than 1
mm. No lips thickened. In several patients lip thinning was more than
25%. The mean preoperative lip thickness was 17 mm, which decreased
to 15 mm after surgery. Lip thickness stabilized within approximately 6
months after surgery.

In patients undergoing maxillary advancement with Le Fort I osteot-
omy, no correlation exists between change in soft tissue position and
bony advancement. However, the correlation is much better in individu-
als with thin lips. Some lip thinning occurs in all patients.

» The findings again demonstrate the difficulty in measuring soft tissue
changes. The observation of lip thinning occurring in all patients after Le Fort |
osteotomy, and the correlation of no predictable changes noted with thinner
lips, are of interest. However, the multitude of other variables in soft tissue
would preclude more definitive statements, and the authors have avoided
these.—L.A. Whitaker, M.D.

Maxillomandibular Advancement Surgery in 23 Patients With Obstructive
Sleep Apnea Syndrome

Waite PD, Wooten V, Lachner J, Guyette RF (Univ of Alabama, Birmingham)

J Oral Maxillofac Surg 47:1256-1261, 1989 1-10

Obstructive sleep apnea syndrome (OSAS) results in sleep fragmenta-
tion and excessive daytime sleepiness that can affect normal activities. If
untreated, OSAS can result in early death. A number of surgical treat-
ments have been described. Whether orthognathic surgery can increase
airway space and improve OSAS was investigated in 23 patients with
documented OSAS who underwent maxillary advancement with Le Fort I
and sagittal split osteotomies.

Technique.—An advancement splint was used to advance the mandible into a
prognathic relationship while the previous plane of occlusion was maintained.
The mandible was rigidly fixed with screws while the patient was in maxilloman-
dibular fixation with arch bars. After the splint was discarded, the maxilla was
advanced into the proper occlusal relationship and rigidly fixed with 4 titanium
plates.

Patients with macroglossia, microgenia, and redundant pharyngeal tis-
sue underwent adjunctive procedures such as partial turbinectomies and
septal reconstruction. Preoperative and postoperative cephalometric ra-
diographs were analyzed by computer. Maxillomandibular advancement
surgery benefited 96% of patients. The mean decrease in symptoms such
as daytime fatigue, snoring, and respiratory disturbance was significant.
A surgical cure, defined as reduction in the respiratory disturbance index
to less than 10, was achieved in 65% of patients. When patients without
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adjunctive surgery were excluded, the success rate rose to 78%. How-
ever, hyoid position and posterior airway space changes were not corre-
lated with clinical success.

Orthognathic surgery increased posterior airway space, but this in-
crease did not always insure surgical success or cure of OSAS. Decreased
posterior airway space is an important factor in OSAS, but the posterior
airway is not the only area of obstruction or the only anatomical area
involved. A combination of maxillomandibular advancement and adjunc-
tive procedures appears to be the most successful treatment for OSAS.

» Maxillary and mandibular advancement surgery with the adjunctive airway
clearing procedures described, while radical, may be important for individuals
with significant manifestations of obstructive sleep apnea. The results achieved
seem to clearly indicate the value of considering these procedures.—L.A.
Whitaker, M.D.

Diagnosis and Treatment Planning for Mandibular Subapical Osteotomies
With New Surgical Modifications

Wolford LM, Moenning JE (Baylor College of Dentistry, Dallas)

Oral Surg Oral Med Oral Pathol 68:541-550, 1989 1-11

Numerous procedures have been described for the correction of man-
dibular deformities. In patients with conditions that cannot be treated
successfully by orthodontics and ramus osteotomies, a mandibular ante-
rior subapical osteotomy (MASO) may be indicated. The surgical tech-
nique originally described by Hofer (1942) was modified to make possi-
ble the use of rigid fixation with bone screws and maximum bony inter-
face.

Clinical assessment in patients who require subapical osteotomies
should include periodontal evaluation. Adequate attached gingiva must
be present around the lower anterior teeth when the lower arch is being
leveled orthodontically or surgically. Cephalometric analysis should in-
clude the following relationships: maxillary depth, mandibular depth, N-
B line to lower incisors and pogonion, lower incisor angulation, upper lip
length, anterior mandibular height, and vertical menton soft tissue
height. Dental models must be analayzed for curve of occlusion, crowd-
ing or spacing, lower incisor angulation, and arch asymmetry.

Three modifications of the subapical osteotomy or ostectomy make it
possible to apply rigid fixation with bone screws and maximum bony in-
terface. The first is applicable when the anterior segment must be de-
pressed and moved posteriorly. The second, the superiorly based tenon-
and-mortise technique, can be used to elevate the segment or when the
anterior segment is to be repositioned inferiorly or posteriorly, or both.
The third, the inferiorly based tenon-and-mortise technique, is desirable
when the anterior dentoalveolar segment is to be moved inferiorly as well
as superiorly or anteriorly, or both.



