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Summary 
Camouflage surgery was performed in patients with hemi¬ 
facial microsomia whose occlusions were acceptable. We 
used tubed flaps and cartilage, the form and volume of 
which has proven stable over a period of many years. These 
results show that the old-fashioned techniques are still an 
alternative in one or the other case. 

Discussion 
There is a great variety of techniques and materials for 
camouflage surgery in the case of hemifacial microsomia 
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tions, amounting to 17 patients in c 
with mandibulofacial hypoplasia and 
were seen five times as often. They c 
esthetic problems. This explains why 
patients were seen by us as late as the 
Fourty-two patients were seen at age 
twenty-three were followed-up regularly for at least twenty 
years. Fifteen out of these exhibited an acceptable occlusion 
in rheir teens. Therefore treatment of the patients consisted 
mainly of implanting cartilage and transplanting tubed 
flaps, as this was the specialty of our former chairman Karl 
Schuchardt (5). All patients were fully satisfied with the 
therapeutic result at the end of the surgical therapy. The 
purpose of this paper is to report on our experience with 
this old-fashioned type of treatment which, in addition, 
takes much longer than microsurgery because, today, 
hardly any author mentions this type of surgical measure 
(2), although viable soft tissue (fat) and a good amount of 
skin can thus be transplanted. Tubing, transportation, and 
insertion of both ends takes 3 (acromiopectoral flaps in 
men) or 4 (abdominal flaps in women) operations. At the 
time of implantation of the tubed flap, sufficient skin is 
available to reposition the auricle postero-superiorly. The 
fat can be fanned out to pad the facial contour. The volume 
of fat transplanted in this manner is more stable than that of 
freely transplanted fat (Figs. 1 and 2). 
If hemifacial microsomia is associated with clefts of lip, 
alveolus, and palate, these surgical interventions can be 
combined with alveolar osteoplasty and touch-up opera¬ 
tions in order to save time. Also, tissue transplantation to 
the cheek is often favorable in reconstruction of the cleft 
area (Figs. 3 and 4). 

gous material. Today when 
ery day routine, it appears 
i results achieved by tubed 
■rocedure used all over the 
young. Transplantation of 
h repositioning of the auri¬ 

cle took 5 to 4 operations, me long-term results, however, 
are as good as in cases where we have transplanted tissue 
using microvascular surgery. 

from the angle of the mouth toward the affected ear. Skm 
tags (often incorporating cartilage) and sinus tracts are 
frequently found anterior to the affected ear. 
The timing of treatment is discussed often in the literature. 
In children we prefer not to do an extensive surgery because 
the results are often insufficient because of instability or 
further growth of the unaffected side. Growth center trans¬ 
plants may serve in some cases to restore an adequate 
functional matrix during the growth period (2, 17). 
lengthening of the hypoplastic ramus by vertical osteotomy 
(1) and creation of an unilateral open bite on the afiecte 
side is another possibility which may sometimes work m 
less severe cases but cannot be considered a standard Pr0Le“ 
dure to solve the three-dimensional hard and soft nssu 
deficiency. 

Introduction 
The otomandibular dysostosis is a three-dimensional mal¬ 
formation of the face (6, 7) and occurs as a result of 
hematoma formation in the region of the embryonic stape¬ 
dial artery (11). It involves in severe cases, the anterior and 
middle cranial fossae, with the orbital conus positioned 
inferiorly; the auditory ossicles, external auditory canal, 
temporal bone, zygomatic bone and arch, glenoid fossa, 
mandible (condyle, ramus, and body), base of the maxilla, 
muscles of mastication and facial expression, soft palate 
and pharyngeal wall and tongue, facial soft tissues, parotid 
gland, facial nerve, skin, and pinna (all of which may be 
hypoplastic or rudimentary). Secondary nasal deformity, 
deviation of the chin prominence, canting of the occlusal 
plane, and tooth malalignment are usually present. Mac-
rostomia occurs, with a subcutaneous scarlike band passing 

1 Franceschetti, A., D. Klein: The mandibulo-facial dysostosis. A new 
hereditary syndrome. Acta ophrhalm. 27 (1949) 143— 224 
Hagan, K.F., L.O. Vasconez: The contouring of soft tissue detects of the 
face associated with hemifacial microsomia. In Harvold, E.P. ^Treatment 
of Hemifacial Microsomia. Liss, New York 1983 (pp. 169-178) 
Ousterhour, D.K., Owslev.J.Q.jr.: Skeletal surgery in hemifacial micro¬ 
surgery. In Harvold, E.P.: Treatment of Hemifacial Microsomia. Liss, 
New York 1983 (pp. 155-168) 
Poswillo, D.: Otomandibular deformity: Pathogenesis as a guide to recor-
srrucrion.J.max.-fac.Surg. 2(1974) 64-72 
Schuchardt, K.: Der Rundstiellappen in der Wiederherstellungschirurgie 
des Gesichts-Kieferbereiches. Thieme, Leipzig 1944 
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Fig. 1 Lyophilized cartilage onlays on the man¬ 
dible. 

Fig. 2 Correction of an asymmetric chin promi¬ 
nence by lyophilized cartilage onlay. 
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in most cases necessary for a good intermaxillary relation¬ 
ship and occlusal stability. 
Profile aesthetics is also a reflection of the relationship of 
the bony base of the underlying structures and should, 
therefore, be considered also in the preoperative orthodon¬ 
tic treatment. 
As always, the correction of the malformation should be 
done according to Pichler (10) “first the bone, then the soft 
tissue”. . . 
The syndrome of otomandibular dysostosis may find mini¬ 
mal expression as minor condylar movement discrepancy 
or take the form of the severe three-dimensional craniofa¬ 
cial hypoplasia. 

Treatment of Mild Degree Cases (Figs. 1-5) 
Most of the cases with minimal clinical signs need an onlay 
grafting on the mandible and sometimes in the zygomatic 
region. We use lyophilized cartilage (12). From an intraoral 
incision thin slices or a solid piece of lyophilized cartilage 
can be adapted to the hypoplastic area (Fig. 1). With this 
material also a chin contouring is possible (Fig. 2). 
Lyophilized homologous cartilage transforms itself into the 
patient’s own bone by screeping mineralization and ossifi¬ 
cation (13). 
But asymmetric and hypoplastic chin regions can also be 
corrected by osteotomies of the chin prominence. A one- or 

In our series of cases, we found not one single case with 
skeletal mandibular protrusion on the unaffected side and 
none without microgenia. We never experienced growth of 
the healthy side in cases which were corrected before end of 
puberty. 
In many cases we perform onlay grafting by lyophilized 
cartilage for camouflaging the malformation till adoles¬ 
cence. Macrostomia is routinely operated in our depart¬ 
ment in infancy. We warn against performing auricle recon¬ 
struction before reconstruction of the glenoid fossa and 
facial rotation; after symmetrization of the facial struc¬ 
tures, the reconstructed auricle often shows malposition. 
Usually it is located too far anteriorly. Only rudimentary 
auricles can be positioned posteriorly before facial rotation. 
Definitive auricle reconstruction depends also on the pres¬ 
ence or absence of an outer auricular canal; if the meatus is 
present or has to be created, the position of the auricle to be 
constructed is more or less given. Many of our patients 
■ear artificial auricles. When the time has come after facial 

rotation to reconstruct the auricle, these patients are used to 
the epithesis and often reject further reconstruction. 
Because the outcome of extensive surgery in infants and 
children with otomandibular dysostosis is unsafe, we prefer 
the definitive treatment in adolescence. In the more mature 
patient there is no problem to correct the malformation 
according to the described three-stage procedure of 
Obwegeser (6, 7) and Obwegeser et al. (9). 
Preoperative orthodontic treatment of the dental arches is 
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Fig. 4 Propeller genioplasty (details see text). 

sagittal splitting and two-step genioplasty. 

i. 3 Two-step advancement genioplasty. 
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Treatment of Moderate Cases (Figs. 6-8) 
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Fig. 8 Rotation of the lower half of the face with 
simultaneous ramus reconstruction with an 
autogenous pelvic graft according to Ob-
wegeser. 
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Fig. 6 Reconstruction of the glenoid fossa by a piece of autog¬ 
enous rib-cartilage graft. 

An unsufficiently developed glenoid fossa is reconstructed 
by a piece of rib graft with attached cartilage which is fixed 
to the zygomatic arch (Fig. 6). If the zygomatic arch is 
missing, from a temporal incision a rib graft is bridging this 
defect to the zygoma (Fig. 7). A piece of cartilage is t en 
fixed to this rib building up the glenoid fossa. In case of 
deficiency in the temporal region slices of lyophilized carti¬ 
lage can be onlayed for contour correction. No autologous 
bone grafts are used anymore for contour correction 
because of massive resorption in anatomical regions with¬ 
out functional stress (13). 

F|q. 7 Reconstruction of the temporomandibular joint and 
zygomatic arch by autogenous rib and cartilage graft and tem¬ 
poral onlays with lyophilized cartilage. 

temoporomandibular joint reconstruction of various 
degrees. Some of these patients present a hypoplastic or 
rudimentary zygomatic arch which allows easy fixation ot 
bone and cartilage grafts for expansion of the transverse 
dimension of the face. To achieve a normal transverse facial 
dimension it is important to locate the glenoid fossa to be 
constructed far laterally in a symmetrical position to the 
healthy side. Especially in those patients of moderate degree 
with joint hypo- and aplasia a simultaneous joint recon¬ 
struction and facial rotation is sometimes possible. 

4; Fig. 3). 
An alternative method for correction of the asymmetric 
chin is the propeller geniosplastic (14). The chin promi-

v .. nence is detached symmetrically, and a second, cranially 
"? f located, and parallel with the occlusion plane running 
ÜT^kS^^Tosteotomy is performed so that rotation of the muscle-
1 pedicled bone segment through 180 degrees permits addi-

tional augmentation of the hypoplastic mandibular body as 
’ £ well as formation of a symmetric chin contour (Fig. 4). 

-1 r~ The transition from mild cases to moderate ones is fluent. 
Some of the mild cases require also a rotation of the lower 
half of the face, i.e. a Le Fortl-osteotomy, combined with 

** bilateral sagittal splitting of the rami as well as genioplasty 
iT S-s (6, 7) in order to correct the occlusal plane, the facial 
’£*1 Midline, and aesthetics (Fig. 5). 

twW - -
4 1 "-^These cases mostly need skeletal correction, and the main 
* J^^^vtAPPeration is the rotation of the lower half of the face 
* T-^l^CjAWith reconstruction of the missing ascending ramus (6, 7). 

Initially, these patients sometimes require also a 
J? I 

two-step pedicled advancement genioplasty with lateral 
shifting of the segments can create symmetrical contours (3, 



106 

Fig. 9 Extensive reconstruction of the zygoma, zygomatic arch 
and temporomandibular joint with autogenous rib and cartilage 
graft and lyophilized cartilage as temporal onlay grafting in severe 
cases of otomandibular dysostosis. 

Rotation of the Lower Half of the Face 
with Simultaneous Ramus Reconstruction 
After at least 6 months after reconstruction of the glenoid 
fossa the rotation of the lower half of the face with a Le 
Fortl-osteotomy and simultaneous sagittal splitting on the 
non-affected side and the reconstruction of the missing 
ramus is accomplished (Fig. 8). 
It should be stressed that the Le Fortl-osteotomy is per¬ 
formed not before the tooth germs of the permanent teeth, 
especially the canines, have grown enough caudally to 
allow the Le Fort I-osteotomy, i. e. the age of about 12 years 
(15) should at least be reached. We correct these cases 

Fig. 10 Treatment and result of a patient with moderate/severe 
unilateral otomandibular dysostosis. 

usually before the end of puberty. A genioplasty is, of 
course, in all these cases necessary. For the reconstruction 
of the ramus a long thick segment of autogenous pelvic or 
rib graft is needed. This bone is lightly decorticated and 
shaped appropriately. It is placed into the priorily created 
glenoid fossa with one end. 

Treatment of Severe Cases (Figs. 9— ii) 
Severe cases require in addition to all the corrections of the 
bony structures also soft-tissue procedures including cor¬ 
rection of ear malformation and macrostomia and gluteal 
freefat grafts to hypoplastic regions and finally, a nose 
correction. According to Obwegeser (6, 7) and Obwegeser 
et al. (9) a three-stage correction is accomplished. 
In the first stage the reconstruction of rhe TMJ is per¬ 
formed. In these severe cases the zygoma is hypo- or aplas¬ 
tic, the temporal bone is also hypoplastic and the muscula¬ 
ture sometimes also missing. With rib and lyophilized carti¬ 
lage grafts these areas are reconstructed. The glenoid fossa 
is built as already described (Fig. 9), but usually an enorm¬ 
ous amount of antologous bone and lyophilized cartilage is 
used. 
The next stage resembles the rotation of the lower half of 
the face with simultaneous ramus reconstruction. 6 months 
later the areas with missing and hypoplastic soft tissues are 
augmented by a gluteal free-fat graft (8) (Fig. 10), or newly 
by a pericranial flap. A nose correction can be done simul¬ 
taneously or later with minor onlay-grafting cartilage, if 
necessary. 
As already mentioned, the otomandibular dysostoss 
affects also the anterior and middle cranial fossae and pc 
orbital conus is, therefore, sometimes positioned inferiorly. 

a Preoperative and b postoperative en face-projection demon¬ 
strating correction of the tilted occlusal plane and good symmetri¬ 
zation of the facial skeleton after rotation of the lower half of the 
face, propeller genioplasty and ramus reconstruction. 
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c Preoperative and d postoperative profile of the patient. 

In those cases prior to the rotation of th 
and the TMJ reconstruction a unilateral 
tai osteotomy (16) is necessary to correct 
metry of the position of the eye (Fig. 11). 

f The missing subcutaneous soft tissues were constructed using 
a free gluteal fat graft which shows 4 years after surgery still slight 
overcorrection. 

In selected cases there is also the possibility to perform 
simultaneously the reconstruction of the glenoid fossa and 
the rotation of the lower half of the face. 
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Fig. 11 Transcranial orbital osteotomy for the cor¬ 
rection of the inferiorly displaced orbita and rotation 
of the lower facial half. 

Treatment of Bilateral Otomandibular 
Dysostosis 
Bilateral symmetric and asymmetric otomandibular dysos¬ 
tosis cases are rare. The predominant malformation is usu¬ 
ally not vertical but sagittal and horizontal. So the rotation 
of the lower half of the face is seldom indicated. Initially, 
the TMJ is built up, if necessary, then an advancement of 
the mandible is performed by a sagittal splitting procedure 
(3, 5). Simultaneously a missing ramus can be recon¬ 
structed. Additional contour correction is accomplished by 
lyophilized cartilage onlays. 

Stability 
Late results after rotation of the lower half of the face with 
and without simultaneous reconstruction of the ramus 
prove the value of the Zürich approach (12). There is very 
good stability of the osteotomized maxillary and mandibu¬ 
lar segments. Vertical and sagittal hypoplasia should be 
corrected by pivoting the lower half of the face anteriorly, 
inferiorly and horizontally toward the affected side around 
a point located in the tuberosity region of the normal side. 
An additional superior displacement on the normal side of 
the maxilla is sometimes necessary to prevent excessive 
maxillary tooth exposure on the affected side because of 
shortness of the upper lip. 
The rotation of the lower half of the face necessary to 
correct moderate and severe forms of the otomandibular 
dysostosis requires the surgeon to have a good impression 
of the intended three-dimensional movement of the jaws. 
Therefore, the clinical evaluation of the patient, surgical 
experience and intuition are the important factors for the 
adequat correction of the otomandibular dysostosis. 

Summary 
The treatment of the otomandibular dysostosis is described 
according to the severity of the malformation. Full defini¬ 
tive correction of severe cases can be accomplished before 
end of puberty but not before the age of 12 years. Addi¬ 
tional growth of the unaffected side was not seen in our 
patients after surgery within the age period mentioned 

above. Early treatment of the skeletal anomalies in infancy 
and childhood does not usually lead to definitive correc¬ 
tion. Macrostomia alone is corrected in infancy. 
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Zusammenfassung 

Die Auswertung von 4500 in der Literatur angegebenen 
Ergebnissen von Knorpeltransplantationen ergibt, daß ho¬ 
mologe konservierte Knorpeltransplantate in hohem Maße 
verträglich sind. Sie heilen in über 95% ein, wobei die 
Ergcbnise der chemischen und der physikalischen Konser-
vicrungsverfahren kaum differieren. Unabhängig vom Trans¬ 
plantationsort verhalten sich die Knorpeltransplantate ähn¬ 
lich. Abstoßungen und Totalresorptionen gehören zu den 
Ausnahmen. 
Im klinischen Bereich hat sich die Cialitkonservierung als das 
einfachste bekannte Verfahren als sehr praktikabel erwiesen. 
Die an unserer Klinik im Gesichtsbereich zur Konturverbes-
scrung verpflanzten cialitkonservierten Knorpel wurden in 
keinem Fall abgestoßen. Es wird über 50 nachuntersuchte 
Fälle berichtet. 
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Gefriergetrockneter Knorpel in der rekonstruktiven Gesichtschirurgie 

Einleitung 

Anomalien verschiedenster Genese und posttraumati¬ 
sche Zustandsbilder im Kiefer-Gesichts-Bereich er¬ 
fordern häufig die Verschiebung ganzer Kieferskelett¬ 
teile sowie Reosteotomien. Ein anderer Teil dieses 
Formenkreises ist jedoch durch Konturaufbau korri¬ 
gierbar. In der Zürcher Universitäts-Kieferklinik wird 
neben der Transplantation freien Fetts auf Vorschlag 
Obwegesers seit 1962 (Obwegser u. Edlan 1967, 
Obwegser 1971, 1974) gefriergetrockneter Bank¬ 
knorpel (LBK) verwendet. Über die seither gemach¬ 
ten Erfahrungen soll im folgenden berichtet werden. 

Methode 

Entsprechend dem Vorgehen Zurbuchens (1959) 
wird das Knorpelgewebe von Verunfallten bis ca. 
45 Jahre entnommen, die negative Luesreaktionen 
zeigen und keine infektiösen und neoplastischen Er¬ 
krankungen aufweisen. Die Rippenknorpelentnahme 
wird unsteril durchgeführt und das Gewebe dann in 
l%iger Lösung von Beta-Propiolacton 2 Std. lang 
sterilisiert. Anschließend erfolgen der Gefriertrock¬ 
nungsvorgang und die Vakuumverpackung. Das Ma¬ 
terial ist dann über Jahre bei Zimmertemperatur 
haltbar. Gegenüber Temperaturschwankungen ist 
gefriergetrocknetes Gewebe unanfällig (Neumann 
1955a, b). 
Wir rehydrieren LBK für ca. 2 Std. in physiologischer 
Kochsalzlösung unter Beimengung von 2 Mio Einhei¬ 

ten Penicillin/1 und 4 g Streptomycin/1, da sterile 
Kochsalzlösung leicht erhältlich ist; logischer wäre die 
Rehydrierung in sterilem destilliertem Wasser, da nur 
dieses dem Gewebe entzogen wurde. 

Ergebnisse 

Schon 1974 haben wir auf dem 2. Kongreß der 
E.A.M.F.S. über Ergebnisse mit lyophilisiertem 
Knorpel in der rekonstruktiven Gesichtschirurgie be¬ 
richtet (Sailer 1976). Bis zu diesem Zeitpunkt waren 
bei 122 Patienten 265 Implantationen von lyophili¬ 
siertem Knorpel (LKB) durchgeführt worden. In den 
Jahren 1974-1977 wurden bei 110 Patienten 
173 Transplantationen (Tab. 1) durchgeführt. Die In¬ 
fektionsrate betrug in diesem Zeitraum 1,7% gegen¬ 
über 2,6% in den Jahren 1962-1974 (Tab. 2). Wir 
führen die weitere Abnahme von Infekten auf die 
größeren Erfahrungen mit LBK in der Rhinoplastik 

Tabelle 1 Verwendung von lyophilisiertem Bankknor¬ 
pel (LBK) in der Zürcher Kieferklinik 1962-1977 

Patienten- Trans¬ 
zahl plantationsorte 

1962-1974 122 265 
1974-1977 . 110 173 

232 438 
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Tabelle 2 Komplikationen nach Transplantation von LBK zur Gesichtsregion 

Gesamtergebnis 
1962-1974 1974-1977 1962-1977 
265 Transplantationen 173 Transplantationen 438 Transplantationen 
bei 122 Patienten bei 110 Patienten bei 232 Patienten 

Infekte 7(2,6%) 3(1,7%) 10(2,3%) 
Entfernung 4(1,5%) 1(0,6%) 5(1,1%) 
initiale Über-/Unterkorrektur 6 (2,3%) 4 (2,3%) 10 (2,3%) 

Abb. 1 a-e Zustand nach Unterkieferresektion und -rekonstruktion sowie nach mehreren Eingriffen zum Konturauf¬ 
bau mit Eigenknochen, der weitgehend resorbierte, a u. c) Profil und seitliches Fernröntgenbild unmittelbar vor der 
Operation, d) Situation 14 Tage nach Implantation von LBK zur Kinnprominenz; der Knorpel ist auf dem 
Fernröntgenbild nicht sichtbar, b u. e) Zustand 5 Jahre postoperativ. Deutlich ist die partielle Verkalkung des LBK; 
eine Resorption hat nicht stattgefunden. 
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Tabelle 3 Verteilung der LBK-Transplantationen auf die verschiedenen Gesichtsregionen 

Lokalisation 1962-1974 1974-1977 Gesamt 
{122 Patienten) (110 Patienten) 

1. Apertura piriformis 141 63(1.) 204 
2. Unterkiefer 49 24 (3.) 73 
3. Jochbein 24 8 32 
4. Nase 19 45 (2.) 64 
5. Orbitaränder 15 7 22 
6. Kinnregion 12 20 (4.) 32 
7. Temporalregion 4 3 7 
8. Stirn 1 3 4 

zurück. Nur einmal mußte ein Knorpelstück wegen 
Infektion entfernt werden. Initiale Über- oder Unter¬ 
korrekturen sind kaum zu vermeiden; Erfahrung und 
Augenmaß des Operateurs sind hier ausschlaggebend. 
Bei beiden Gruppen waren die Konturen in 2,3% der 
Fälle zu stark oder zu wenig aufgebaut. 
Die Verteilung der Transplantationsorte hat sich in 
den Jahren 1974-1977 gegenüber den früheren Jah¬ 
ren geändert: Nasenkorrekturen unter Verwendung 
von LBK stehen an 2. Stelle (früher 4. Stelle) und die 
Mentoplastik an 4. Stelle (früher 6. Stelle) in der 
Reihenfolge der Häufigkeit (Tab. 3). Für Nasen- und 
Kinnkorrekturen scheint sich LBK besonders gut zu 
eignen. Die Indikation zur Mentoplastik ist in der 
Zürcher Klinik sekundär; sie wird dann unter Ver¬ 
wendung von LBK gestellt, wenn eine Kinnrandver¬ 
schiebung (Obwegeser 1957) keine ausreichend pro¬ 
minente Kinnkontur ergab oder nach mehrstufiger 
Kinnrandverschiebung eine zu starke Knochenresorp¬ 
tion eingetreten ist. Nach 1-7 Jahren konnten wir bei 
19 der 20 Mentoplastiken auf dem Fernröntgenbild 
keine Resorption feststellen; bei 1 Patienten kam es 
zu einer 50%igen Resorption. Späne aus LBK zum 
Nasenrücken zeigten praktisch keine Resorptionser¬ 
scheinungen. Bei den meisten Transplantaten fand 
sich nach zwei- und mehrjähriger Liegedauer eine 
beginnende Kalzifizierung, ohne daß dies zu einer 
Resorption geführt hätte (Abb. 1). Am größten war 
die Resorption beidseits der Apertura piriformis, wo 
mit ca. 50% gerechnet werden muß. 
Außer den Mitteilungen aus der Zürcher Kieferklinik 
(Obwegeser u. Edlan 1967, Obwegeser 1974, Sai¬ 
ler 1976) liegen keine klinischen Langzeitbeobach¬ 
tungen über die Verwendung von LBK zur Kontur¬ 
korrektur vor. Lediglich in der amerikanischen 
(Gresham 1964) und der russischen Literatur (Mik¬ 
helson 1962) wird seine Anwendung summarisch 
erwähnt. Chumakow u. Paramonova (1969) beschrei¬ 
ben einen Einzelfall der Implantation von LBK zur 
Nase. Held u. Spirgi (1959) verwendeten LBK mit 

Erfolg zum Füllen von Zystenhohlräumen und in der 
Parodontalchirurgie, in der auch Rassumowska 
(1970) gute Erfahrungen mit diesem Material machte. 

Zusammenfassung 

Es wird über die Erfahrungen der Zürcher Universitäts-
Kieferklinik mit gefriergetrocknetem (lyophilisiertem) 
Bankknorpel (LBK) für rekonstruktive Maßnahmen im 
Gesichtsbereich im Zeitraum von 1962-1977 berichtet. Die 
Infektionsrate betrug bei 265 Implantationen bis 1974 2,6% 
und reduzierte sich in den folgenden 3 Jahren bei 173 Im¬ 
plantationen dank weiterer Erfahrungen auf 1,7%. Die 
Resorption des Materials scheint nach Mento- und Rhino¬ 
plastik sehr gering zu sein. Nach Jahren tritt eine partielle 
Verkalkung des LBK ein. 
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