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ANHANG I - HAUPTKOMPONENTENANALYSE 

Formenraum 

Als Ausgangsdaten für die Formanalyse dienen die triangulierten Oberflächen, die aus den 

Segmentierungen gewonnen wurden - wie in Abschnitt  2.1.2 beschrieben. Die Anzahl der 

Dreiecke und Knoten (Vertices/Dreieckseckpunkte) ist im Allgemeinen in jedem Schädelmodell 

unterschiedlich. Des Weiteren ist die Reihenfolge der Knoten willkürlich. Für die 

Hauptkomponentenanalyse muss daher zunächst ein Remeshing durchgeführt werden. Sei M die 

Anzahl der Knoten im ersten Schädel. Der erste Schädel wird beschrieben durch den Vektor 
iv der Koordinaten seiner M Knoten iV :  
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Sei 331 : ℜ→ℜ→iK  die Korrespondenzfunktion, die einen Punkt auf der Oberfläche des ersten 

Schädels auf den korrespondierenden Punkt des i -ten Schädels abbildet. Man kann dann den i -

ten Schädel beschreiben, indem man die Knoten des ersten Schädels mit dieser Funktion auf den 

i -ten abbildet: 
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Auf diese Weise erhält man für jeden Schädel einen beschreibenden Vektor der Dimension M3 , 

in dem Einträge mit gleichem Index Koordinaten anatomisch korrespondierender Punkte 

beschreiben. Die Formvektoren iv werden im Folgenden auch als Punkteverteilung bezeichnet. 

Mittelwert der Punkteverteilung  

Der Mittelwert v  der Punkteverteilung errechnet sich wie folgt:  
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wobei N  die Anzahl der individuellen Schädelmodelle ist. 

 

Bevor die Mittelung durchgeführt werden kann, müssen die Formvektoren räumlich ausgerichtet 

werden. Dazu werden alle Formvektoren auf einen Referenzvektor durch eine starre Bewegung 

transformiert. 

Abweichung des Einzelschädels vom Mittelwert 

Die Abweichung )(iv∆  des i -ten Schädels vom Mittelwert wird ausgedrückt durch: 
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Kovarianzanalyse 

Die Kovarianz beschreibt die Beziehung eines bestimmten Eintrages in einer Menge von 

Vektoren zu einem bestimmten anderen Eintrag. Die Kovarianz zwischen dem α -ten und dem 

β -ten Eintrag der Punkteverteilung berechnet sich zu: 
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Beträgt die Kovarianz 0, zeigt das, dass die betrachteten Dimensionen unabhängig voneinander 

sind.  

Die Kovarianz aller möglichen Kombinationen wird beschrieben durch die Kovarianzmatrix: 

 

MMCC 33
, ),,cov( ×ℜ∈= βαβα  

 

Offensichtlich ist die Kovarianzmatrix C symmetrisch, d.h. αββα ,, CC = . 

Eigenvektoren und Eigenwerte der Kovarianzen-Matrix 

Aus der Kovarianzen-Matrix werden die Eigenvektoren µw  und deren Eigenwerte µλ  bestimmt: 

 

MwwC 3...1, == µλ µ
µ

µ  

  

Da im hier betrachteten Fall N  viel kleiner ist als M3 , sind nur N  Eigenwerte von Null 

verschieden. Die Eigenvektoren werden dem Betrag der zugeordneten Eigenwerte nach sortiert. 

Der Eigenvektor mit dem höchsten Eigenwert ist die Hauptkomponente der betrachteten Menge 

von Datensätzen. Er beschreibt die Richtung der stärksten Variation. 

Man kann nun jeden der individuellen Datensätze als Kombination des Mittelwertes und der 

berechneten Eigenvektoren beschreiben: 
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ϑ , mit geeigneten Koeffizienten jϑ . 

 

Auch ein neuer Datensatz, der nicht Bestandteil des Ausgangskollektivs ist und somit nicht in die 

Berechnung der Kovarianz-Matrix eingegangen ist, kann als Kombination der Eigenvektoren in 

obigem Sinne beschrieben werden. In diesem Fall handelt es sich jedoch nur um eine Näherung. 

Je mehr verschiedene Datensätze im Ausgangskollektiv enthalten waren, desto mehr 
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verschiedene Eigenvektoren gibt es und desto genauer lassen sich unabhängige, neue Datensätze 

auf diese Weise beschreiben. Dies kann ausgenutzt werden, um zu bestimmen wie viele 

Datensätze für eine ausreichend genaue Beschreibung der Norm benötigt werden. 
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ANHANG II - MASSE ZUM 3D FORMVERGLEICH 

Zur Durchführung des leave-one-out-Testes wird der mittlere quadratische (Root Mean Square) 

Flächenabstand zwischen dem statistischen Formmodell S und einer Referenzfläche 'S  über die 

Formparameter { }jϑϑ=  und die Transformationsparameter einer starren Transformation T  

minimiert: 
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Flächenabstandsmaß 

Bei zwei gegebenen Flächen S  und 'S  definieren wir die Distanz )',( Sxd  zwischen einem 

Punkt x auf einer Fläche S  und der Fläche 'S  als:  
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wobei . 2 die euklidische Norm angibt. Sei S  der Flächeninhalt der Oberfläche. Dann ist der 

Flächenabstand gegeben durch: 
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Dieses Abstandsmaß ist symmetrisch unter dem Austausch der Flächen S  und 'S .  
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ANHANG III – VIDEOANIMATION DER HAUPTMODEN 

 

 



Literaturverzeichnis 

 VII

LITERATURVERZEICHNIS 

Ackerman D. A natural history of the senses. 1. Auflage. New York: Random House, 1991. 

Alden TD, Lin KY, Jane JA. Mechanisms of premature closure of cranial sutures. Childs Nerv 
Syst. 1999;15:670-5. 

Apert E. De l’acrocéphalosyndactylie. Bull Soc Med Hop Paris. 1906;23:1310. 

Arnaud E, Lajeunie E, Marchac R, Renier D. Craniofacial anomalies. In: Choux M, Di Rocco 
C, Hockley A, Walker M (Hrsg.): Pediatric Neurosurgery. London: Curchill Livingstone, 
1999;323-348. 

Arnaud E, Marchac D, Renier D. Double distraction interne avec advancement frontofacial 
précoce pour faciocraniosténose. À propos de cinq cas cliniques. Ann Chir Plast Esthet. 
2001 Aug;46(4):268-76. 

Atkinson FRB. Hereditary craniofacial dysostosis, or Crouzon’s disease. Med Press Circular. 
1937;195:118-124. 

Barkovich AJ. Pediatric neuroimaging. Raven Press, 1995. 

Bartlett SP, Whitaker LA, Marchac D. The operative treatment of isolated craniofacial 
dysostosis (plagiocephaly): a comparison of the unilateral and bilateral techniques. Plast 
Reconstr Surg. 1990;85:677-683. 

Basilevsky A. Statistical Factor Analysis and Related Methods: Theory and Applications.Wiley-
Interscience, 1994. 

Boop FA, Chadduck WM, Shewmake K, Teo C. Outcome analysis of 85 patients undergoing 
the pi procedure for correction of sagittal synostosis. J Neurosurg. 1996 Jul;85(1):50-5. 

Bower C, Singer S, Southall P, Goldblatt J. Reply to letter to the editor by Wilkie -
"Epidemiology and genetics of craniosynostosis". Am J Med Genet. 2000;90:84. 

Brueton LA, Van Herwerden L, Chetai KA, Winter R. The mapping for a gene for 
craniosynostosis: evidence for linkage of the Saethre-Chotzen syndrome to distal 
chromosome 7p. J Med Genet. 1992;29:681-685. 

CAESAR. Civilian American and European Surface Anthropometry Resource (CAESAR) 
Project. http://www.sae.org/technicalcommittees/caesarhome.htm  

Camper P. Über den natürlichen Unterschied der Gesichtszüge. Berlin 1792.  

Cho BC, Hwang SK, Uhm KI. Distraction osteogenesis of the cranial vault for the treatment of 
craniofacial synostosis. J Craniofac Surg. 2004 Jan;15(1):135-44. 



Literaturverzeichnis 

VIII 

Chotzen F. Eine eigenartige familiäre Entwicklungsstörung (Akrocephalosyndaktylie, 
Dysostosis craniofacialis und Hypertelorismus). Monatschr Kinderheilkd. 1932;55:97. 

Cinalli G, Chumas P, Arnaud E, Sainte-Rose C, Renier D. Occipital remodeling and 
suboccipital decompression in severe craniosynostosis associated with tonsillar herniation. 
Neurosurgery. 1998;42:66. 

Cinalli G, Renier D, Sebag G, Sainte-Rose C, Arnaud E, Pierre-Kahn A. Chronic tonsillar 
herniation in Crouzon’ and Apert’s syndromes: the role of the premature synostosis of the 
lamdoid suture. J Neurosurg. 1995;83:575. 

Clarren SK. Plagiocephaly and torticollis: etiology, natural history, and helmet treatment. J 
Pediatr. 1981;98:92-95. 

Codivilla A. On the means of lengthening, in the lower limbs, the muscles and tissues which are 
shortened through deformity. 1904. Clin Orthop. 1994 Apr;(301):4-9. 

Cohen MM Jr. Craniosynostosis: Diagnosis, Evaluation, and Management. New York: Raven 
Press, 1986.  

Cohen MM Jr. Malformations of the craniofacial region: evolutionary, embryonic, genetic, and 
clinical perspectives. Am J Med Genet. 2002 Dec 30;115(4):245-68. 

Cohen MM Jr. Pfeiffer syndrome update, clinical subtypes and guidelines for differential 
diagnosis. Am J Med Genet. 1993;45:300-307. 

Cohen MM, Kreiborg S. Hands and feet in the Apert syndrome. Am J Med Genet. 1995;57:82. 

Cohen MM, Kreiborg S. The central nervous system in the Apert syndrome. Am J Med Genet. 
1990;35:36-45. 

Cohen SR, Holmes RE, Amis P, Fichtner H. Internal craniofacial distraction with 
biodegradable devices: early stabilization and protected bone regeneration. J Craniofac Surg. 
2000 Sep;11(5):510. 

Cohen SR, Holmes RE, Meltzer HS, Nakaji P. Immediate cranial vault reconstruction with 
bioresorbable plates following endoscopically assisted sagittal synostectomy. J Craniofac 
Surg. 2002 Jul;13(4):578-82; discussion 583-4. 

Cohen SR, Persing JA. Intracranial pressure in single-suture craniosynostosis. Cleft Palate 
Craniofac J. 1998;35(3):194-6. 

Collmann H, Sorensen N, Kraus J. Consensus: trigonocephaly. Childs Nerv Syst. 
1996;12:664-668. 

Collmann H, Sörensen N, Krauss J. Craniosynostosis - treatment, results, and complications. 
In: Choux M, Di Rocco C, Hockley A, Walker M (Hrsg.): Pediatric Neurosurgery. London: 
Curchill Livingstone, 1999;291-322. 



Literaturverzeichnis 

 IX

Cootes T, Hill A, Taylor CJ, Haslam J. Use of active shape models for locating structures in 
medical images. Image and Vision Computing. 1994;12:355–366. 

Crouzon O. Dysostose craniofaciale héréditaire. Bull Soc Med Hop Paris. 1912;33:545-555. 

Czorny A, Chocron S, Forlodou P, Tisserant D, Stricker M, Montaut J. Scaphocéphalies. 
Traitement et complications à propos de 115 cas. Neurochirurgie. 1987;33:190-195. 

Czorny A, Forlodou P, Stricker M, Ricbourg B. Les crânes triangulaires. A propos de 87 cas 
de trigonocéphalies. Neurochirurgie. 1994;40:209-221. 

David JD, Poswillo D, Simpson D. The Craniosynostoses: Causes, Natural History and 
Management. New York: Springer, 1982. 

David LR, Gewalli F, Guimaraes-Ferreira J, Sanger C, Glazier S, Argenta LC. Dynamic 
spring-mediated cranioplasty in a rabbit model. J Craniofac Surg. 2002 Nov;13(6):794-801. 

Davies J, Turner S, Sandy JR. Distraction osteogenesis - a review. Br Dent J. 1998 Nov 
14;185(9):462-7. 

Di Rocco C, Velardi F, Ferrario A, Marchese E. Metopic synostosis: in favour of a 
‘simplified’ surgical treatment. Childs Nerv Syst. 1996;12:654-663. 

Di Rocco C, Velardi F. Anterior plagiocephaly: problems related to its identification and 
treatment. In: Goodrich JT, Hall CD, eds. Craniofacial Anomalies: Growth and Development 
from a Surgical Perspective. New York: Thieme, 1995;84-96. 

Dtv Lexikon. Band 18. München: Deutscher Taschenbuch Verlag, 1990;44. 

Duden. Das Fremdwörterbuch. 6. Auflage. Mannheim, Leipzig, Wien, Zürich: Dudenverlag, 
1997;130/109/844.  

El Ghouzzi V, Le Merrer M, Perrin-Schmitt F, Lajeunie E, Benit P, Renier D, Bourgeois P, 
Bolcato-Bellemin AL, Munnich A, Bonaventure J. Mutations of the TWIST gene in the 
Saethre-Chotzen syndrome. Nat Genet. 1997;15:42. 

Eppley BL, Reilly M. Degradation characteristics of PLLA-PGA bone fixation devices. J 
Craniofac Surg. 1997;8:116-120. 

Eppley BL, Sadove AM. Surgical correction of metopic suture synostosis. Clin Plast Surg. 
1994;21:555-562. 

Epstein N, Epstein F, Newman G. Total vertex craniectomy for the treatment of 
scaphocephaly. Child Brain. 1982;9:309-316. 

Faberowski LW, Black S, Mickle JP. Incidence of venous air embolism during craniectomy 
for craniosynostosis repair. Anaesthesiology. 2000 Jan;92(1):20-3. 

Farkas LG. Anthropometry of the Head and Face. New York: Raven Press, 1994. 



Literaturverzeichnis 

X 

Flores-Sarnat. New insights into craniosynostosis. Semin Pediatr Neurol. 2002 Dec;9(4):274-
91; Review. 

Friede H, Lilja J, Lauritzen C, Andersson H, Johanson B. Skull morphology after early 
craniotomy in patients with premature synostosis of the coronal suture. Cleft Palate J. 1986; 
23(Suppl1):1-8. 

Genitori L, Zanon N, Denis D, et al. The skull base in plagiocephaly. Child’s Nerv Syst. 
1994;10:217-223. 

Genitori L, Zanon N, Lena G, Choux M. Oxycephaly: classification and surgical management. 
In: Goodrich JT, Hall CD, eds. Craniofacial Anomalies: Growth and Development from a 
Surgical Perspective. New York: Thieme, 1995;43-55. 

Gewalli F, da Silva Guimaraes-Ferreira JP, Maltese G, Ortengren U, Lauritzen C. 
Expander elements in craniofacial surgery: an experimental study in rabbits. Scand J Plast 
Reconstr Surg Hand Surg. 2001 Jun;35(2):149-56. 

Ghali GE, Sinn DP, Tantipasawasin S. Management of nonsyndromic craniosynostosis. Atlas 
Oral Maxillofac Surg Clin North Am. 2002 Mar;10(1):1-41. 

Goldstein JF, Quereshy FA, Cohen AR. Early experience with biodegradable fixation for 
congenital pediatric craniofacial surgery. J Craniofac Surg. 1997;8:110-115. 

Goodrich JT, Argamaso R. Lamdoid stenosis (posterior plagiocephaly) and craniofacial 
asymmetry: long-term outcomes. Childs Nerv Syst. 1996;12:720-726. 

Goodrich JT, Hall CD, Argamaso R. The diagnosis and surgical management of lamdoid 
synostosis. In: Goodrich JT, Hall CD, eds. Craniofacial Anomalies: Growth and 
Development from a Surgical Perspective. New York: Thieme, 1995;33-42. 

Goodrich JT, Hall CD. Metopic synostosis and trigonocephaly: a spectrum of dysmorphology. 
In: Goodrich JT, Hall CD, eds. Craniofacial Anomalies: Growth and Development from a 
Surgical Perspective. New York: Thieme, 1995;97-106. 

Gosain AK. Plastic Surgery Educational Foundation DATA Committee. Distraction 
osteogenesis of the craniofacial skeleton. Plast Reconstr Surg. 2001 Jan;107(1):278-80. 

Greene CS, Jr, Winston KR. Treatment of scaphocephaly with sagittal craniectomy and 
biparietal morcellation. Neurosurgery. 1988;23:196-202. 

Guimaraes-Ferreira J, Gewalli F, David L, Olsson R, Friede H, Lauritzen CG. Spring-
mediated cranioplasty compared with the modified pi-plasty for sagittal synostosis. Scand J 
Plast Reconstr Surg Hand Surg. 2003;37(4):208-15. 

Guimaraes-Ferreira J, Miguens J, Lauritzen C. Advances in craniosynostosis research and 
management. Adv Tech Stand Neurosurg. 2004;29:23-83. 



Literaturverzeichnis 

 XI

Haberl H, Hell B, Zöckler MJK, Zachow S, Lamecker H, Sarrafzadeh A, Riecke B, 
Lanksch WR, Deufelhard P, Bier J, Brock M. Operationstechnik und Ergebnisse der 
Operation von Kraniosynostosen. Zentralblatt für Neurochirurgie. 2004;65(2):65-74. 

Hayward R, Jones B, Evans R. Functional outcome after surgery for trigonocephaly. Plast 
Reconstr Surg. 1999 Aug;104(2):582-3. 

Hirabayashi S, Sugawara Y, Sakurai A, Harii K, Park S. Frontoorbital advancement by 
gradual distraction. Technical note. J Neurosurg. 1998 Dec;89(6):1058-61. 

Hirabayashi S, Sugawara Y, Sakurai A, Tachi M, Harii K, Sato S. Fronto-orbital 
advancement by distraction: the latest modification. Ann Plast Surg. 2002 Nov;49(5):447-
50; discussion 450-1. 

Hockley AD, Wake MJ, Goldin H. Surgical management of craniosynostosis. 6: Br J 
Neurosurg. 1988;2(3):307-13. 

Hoffman HJ, Mohr G. Lateral canthal advancement of the supraorbital margin. A new 
corrective technique in the treatment of coronal synostosis. J Neurosurg. 1976;45:376-381. 

Huang MH, Gruss JS, Clarren SK, et al. The differential diagnosis of posterior plagiocephaly: 
true lambdoid synostosis versus positional molding. Plast Reconstr Surg. 1996;98:765-774. 

Hudgins RJ, Burstein FD, Boydston WR. Total calvarial reconstruction for sagittal synostosis 
in older infants and children. J Neurosurg. 1993;78:199-204. 

Hunter AGW, Rudd NL. Craniosynostosis. Sagittal synostosis: Its genetics and associated 
clinical findings in 214 who lacked involvement of the coronal suture(s). Teratology 
1976;14:185-194. 

Ilizarov GA. The tension-stress effect on the genesis and growth of tissues. Part I. The influence 
of stability of fixation and soft-tissue preservation. Clin Orthop. 1989 Jan;(238):249-81. 

Ilizarov GA. The tension-stress effect on the genesis and growth of tissues: Part II. The 
influence of the rate and frequency of distraction. Clin Orthop. 1989 Feb;(239):263-85. 

Imai K, Komune H, Toda C, Nomachi T, Enoki E, Sakamoto H, Kitano S, Hatoko M, 
Fujimoto T. Cranial remodeling to treat craniosynostosis by gradual distraction using a new 
device. J Neurosurg. 2002 Apr;96(4):654-9. 

Jane JA, Edgarton MT, Futrell JW, Park TS. Immediate correction of sagittal synostosis. J 
Neurosurg. 1978;49:705-710. 

Jane JA, Francel PC. The evolution of treatment for sagittal synostosis: a personal record. In: 
Goodrich JT, Hall CD, eds. Craniofacial Anomalies: Growth and Development from a 
Surgical Perspective. New York: Thieme, 1995;15-22. 



Literaturverzeichnis 

XII 

Jimenez DF, Barone CM, Cartwright CC, Baker L. Early management of craniosynostosis 
using endoscopic-assisted strip craniectomies and cranial orthotic molding therapy. 
Pediatrics. 2002 Jul;110(1 Pt 1):97-104.  

Jimenez DF, Barone CM, McGee ME, Cartwright CC, Baker CL. Endoscopy-assisted wide-
vertex craniectomy, barrel stave osteotomies, and postoperative helmet molding therapy in 
the management of sagittal suture craniosynostosis. J Neurosurg Spine. 2004 
May;100(5):407-17. 

Johnson JO, Jimenez DF, Barone CM. Blood loss after endoscopic strip craniectomy for 
craniosynostosis. J Neurosurg Anesthesiol. 2000 Jan;12(1):60. 

Kanev PM, Lo AK. Surgical correction of sagittal craniosynostosis: complications of the pi 
procedure. J Craniofac Surg. 1995;6:98-102. 

King J. Oxycephaly. Ann Surg. 1942;115:488-506. 

Kobayashi S, Honda T, Saitoh A, Kashiwa K. Unilateral coronal synostosis treated by internal 
forehead distraction. J Craniofac Surg. 1999;10(6):467-71; discussion 472. 

Kovacs A, Marquardt G. Radiometric study of postoperative development of skull shape and 
cranial volume in children with craniosynostoses. Zentralbl Neurochir. 1999;60,125-32. 

Kreiborg S, Barr M, Cohen MM. Cervical spine in the Apert syndrome. Am J Med Gen. 
1992;43: 704-708. 

Kreiborg S, Cohen MMJ. Characteristics of the infant Apert skull and its subsequent 
development. J Craniofac Genet Dev Biol. 1990;10:399-410. 

Kreiborg S, Marsh JL, Cohen MM, et al. Comparitive threedimensional analysis of CT scans 
of the calvaria and skull base in Apert and Crouzon syndromes. J craniomaxillofac Surg. 
1993;21:181-188. 

Kreiborg S. Crouzon syndrome. A clinical and roentgenocephalometric study. Scand J Plast 
Reconstr Surg. 1981;18(Suppl.):1-198. 

Kreiborg S. Postnatal growth and development of the craniofacial complex in premature 
craniosynostosis. In: Cohen MM, ed. Craniosynostosis: Diagnosis, Evaluation, and 
Management. New York: Raven Press, 1986;157-189. 

Lajeunie E, Catala M, Renier D. Craniosynostosis: from a clinical description to an 
understanding of bone formation of the skull. Childs Nerv Syst. 1999;15:676-80. 

Lajeunie E, De Parseval N, Gonzales M, Delezoide AL, Journeau P, Munnich A, Le Merrer 
M, Renier D. Clinical variability of Apert syndrome. Neurosurg. 2000;90:443. 

Lajeunie E, Le Merrer M, Bona-Pellie C, Marchac D, Renier D. Genetic study of 
nonsyndromic coronal craniosynostosis. Am J Med Genet. 1995a;55:500. 



Literaturverzeichnis 

 XIII

Lajeunie E, Ma HW, Bonaventure J, Munnich A, Le Merrer M, Renier D. FGFR2 
mutations in Pfeiffer syndrome. Nat Genet. 1995b;9:108. 

Lamecker H, Lange T, Seebaß M. Erzeugung statistischer 3D-Formmodelle zur 
Segmentierung medizinischer Bilddaten. Proc. BVM (T. Wittenberg et al., eds.), Informatik 
aktuell, Springer. 2003;398-403. 

Lamecker H, Seebaß M, Hege H-C, Deuflhard P. A 3D Statistical Shape Model of the Pelvic 
Bone For Segmentation. In Proc. SPIE - Volume 5370 Medical Imaging 2004. Image 
Processing (J.M. Fitzpatrick, M. Sonka, eds.). 2004a;1341-1351.  

Lamecker H, Seebaß M, Lange T, Hege H-C, Deuflhard P. Visualization of the Variability of 
3D Statistical Shape Models by Animation. Proc. MMVR (J.D. Westwood et al., eds.), 
Studies in Health Technologies and Informatics 98, IOS Press. 2004b;190-196. 

Lamecker H, Zachow S, Zöckler M, Haberl H, Hege H-C. Surgical Treatment of 
Craniosynostosis based on a Statistical 3D Shape Model: First Clinical Results. Submitted to 
Computer Assisted Radiology and Surgery. 2006. 

Lauritzen C, Sugawara Y, Kocabalkan O, Olsson R. Spring mediated dynamic craniofacial 
reshaping. Case report. Scand J Plast Reconstr Surg Hand Surg. 1998 Sep;32(3):331-8. 

Lavater JC. Von der Physiognomik. Leipzig: Bey Weidmanns Erben und Reich, 1772. 

Lexikon der Medizin. 16. Auflage. Wiesbaden: Ullstein Medical Verlag, 1999;1368. 

Lombroso C. L’ Uomo delinquente. 1876. 

Lorenz HP, Hedrick MH, Chang J, Mehrara BJ, Longaker MT. The impact of biomolecular 
medicine and tissue engineering on plastic surgery in the 21st century. Plast Reconstr Surg. 
2000;105:2467-81.  

Lorenz HP, Longaker MT. Highlights of the proceedings from the 10th International Congress 
of the International Society of Craniofacial Surgery. J Craniofac Surg. 2004 May;15(3):533-
7. 

Madeline LA, Elster AD. Postnatal development of the central skull base: normal variants. 
Radiology. 1995a Sep;196(3):757-63. 

Madeline LA, Elster AD. Suture closure in the human chondrocranium: CT assessment. 
Radiology. 1995b Sep;196(3):747-56. 

Marchac D, Cophignon J, Hirsch JF, Renier D. Fronto-cranial remodeling for craniostenosis 
with mobilisation of the supra-orbital bar. Neurochirurgie. 1978;24(1):23-31. 

Marchac D, Renier D, Broumand S. Timing of treatment for craniosynostosis and 
faciocraniosynostosis: a 20-year experience. Br J Plast Surg 1994;47:211-222. 



Literaturverzeichnis 

XIV 

Marchac D, Renier D, Jones BM. Experience with the ‘floating forehead’. Br J Plast Surg. 
1988;41:1-15. 

Marchac D, Renier D. Craniofacial Surgery for Craniosynostosis. Boston: Little Brown, 1982. 

Marchac D, Renier D. Early treatment of facial-craniostenosis (Crouzon-Apert). 
Chir Pediatr. 1980;21(2):95-10. 

Marchac D, Renier D. Le front flottant: Traitement précoce des facio-craniosténoses. Ann Chir 
Plast. 1979;24(2):121-126. 

Marsh JL, Jenny A, Galic M, Picker S, Vannier MW. Surgical management of sagittal 
synostosis. A quantitative evaluation of two techniques. Neurosurg Clin Am. 1991;2:629-
640. 

Matson DD. Surgical treatment of congenital anomalies of the coronal and metopic sutures. 
Technical note. J Neurosurg. 1960;17: 413-417. 

Matsumoto K, Nakanishi H, Kubo Y, Yokozeki M, Moriyama K. Advances in distraction 
techniques for craniofacial surgery. J Med Invest. 2003 Aug;50(3-4):117-25. 

Maugans TA. The misshapen head. Pediatrics. 2002 Jul;110(1 Pt 1):166-7. 

McCarthy JG, Glasberg SB, Cutting CB, et al. Twenty-year experience with early surgery for 
craniosynostosis: 1. Isolated craniofacial synostosis - results and unsolved problems. Plast 
Reconstr Surg. 1995;96:272-283. 

McCarthy JG, Schreiber J, Karp N, Thorne CH, Grayson BH. Lengthening the human 
mandible by gradual distraction. Plast Reconstr Surg. 1992;89:1-8. 

Mehrara BJ, Longaker MT. New developments in craniofacial surgery research. Cleft Palate 
Craniofac J. 1999 Sep;36(5):377-87. 

Meneghini L, Zadra N, Aneloni V, Metrangolo S, Faggin R, Giusti F. Erythropoietin therapy 
and acute preoperative normovolaemic haemodilution in infants undergoing craniosynostosis 
surgery. Paediatr Anaesth. 2003;13(5):392-6.  

Mohr G, Hoffman HJ, Munro IR, Hendrick EB, Humphreys RP. Surgical management of 
unilateral and bilateral coronal craniosynostosis: 21 years of experience. Neurosurgery. 
1978;2(2):83-92. 

Moloney DM, Slaney SF, Oldridge M, Wall SA, Sahlin P, Stenman G, Wilkie AOM. 
Exclusive paternal origin of new mutations in Apert syndrome. Nat Genet. 1996;13:48. 

Moore MH, Cantrell SB, Trott JA, David DJ. Pfeiffer syndrome: a clinical review. Cleft 
Palate Craniofac J. 1995;32:62-70. 

Mori K, Sakamoto T, Nakai K. Expanding cranioplasty for craniosynostosis and allied 
disorders. Child’s Nerv Syst. 1992;8:399-405. 



Literaturverzeichnis 

 XV

Morimoto K, Dehara M, Takemoto O, Hirano S, Yoshimine T. Computed assisted area 
measurement using CT scans: clinical application for craniosynostosis in children. No To 
Shinkei. 1999;51:953-6. 

Moss ML. The pathogenesis of premature cranial synostosis in man. Acta Anat. 1959;37:351-
370. 

Muenke M, Schell U, Hehr A, Robin NH, Losken HW, Schinzel A, Pulleyn LJ, Rutland P, 
Reardon W, Malcolm S, Winter RM. A common mutation in the fibroblast growth factor 
receptor 1 gene in Pfeiffer syndrome. Nat Genet. 1994;8:269. 

Mühling J, Collmann H, Reuther J, Sörensen N. Functional and anatomic aspects of the 
orbitotomy in craniofacial surgery. Neurosurg Rev. 1989;12:21-25. 

Neufeld S, Birkett S. Positional plagiocephaly: a community approach to prevention and 
treatment. Alta RN. 1999;55:15-6. 

 Nishimoto S, Oyama T, Shimizu F, Tsugawa T, Nagashima T, Yamamoto K, Kamiji T, 
Kanomi R. Fronto-facial monobloc advancement with rigid external distraction (RED-II) 
system. J Craniofac Surg. 2004 Jan;15(1):54-9. 

Nonaka Y, Oi S, Miyawaki T, Shinoda A, Kurihara K. Indication for and surgical outcomes 
of the distraction method in various types of craniosynostosis Advantages, disadvantages, 
and current concepts for surgical strategy in the treatment of craniosynostosis. Childs Nerv 
Syst. 2004 Oct;20(10):702-9. Epub 2004 May 27. 

Oi S, Matsumoto S. Trigonocephaly (metopic synostosis). Clinical, surgical and anatomical 
concepts. Child’s Nerv Syst. 1987;3:259-265. 

Ousterhout DK, Peterson Falzone SJ. Long-term follow-up on a case of untreated 
trigonocephaly. Cleft Palate J. 1990;27:72-75. 

Persing J, Babler W, Winn HR, Jane J, Rodeheaver G. Age as a critical factor in the success 
of surgical correction of craniosynostosis. J Neurosurg. 1981;54:601-606. 

 Persing J. Endoscopy-assisted craniosynostosis. J Neurosurg Spine. 2004 May;100(5):403-4; 
discussion 404-6. 

Persing JA, Jane JA, Delashaw JB. Treatment of bilateral coronal synostosis in infancy: a 
holistic approach. J Neurosurg. 1990a;72:171-175. 

Persing JA, Jane JA, Park TS, Edgerton MT, Delashaw JB. Floating C-shaped orbital 
osteotomy for orbital rim advancement in craniosynostosis: preliminary report. J Neurosurg. 
1990b;72:22-26. 

Persing JA, Jane JA. Craniosynostosis. In: Youmans JR, ed. Neurological Surgery. 4th ed. 
Philadelphia: Saunders, 1996;995-1011. 

Pfeiffer RA. Dominant erbliche Akrocephalosyndaktylie. Z Kinderheilkd. 1964;90:301. 



Literaturverzeichnis 

XVI 

Pistner H, Gutwald R, Ordung R, Reuther J. MühlingJ. Poly(L-lactide): a long-term 
degradation study in vivo. (1) Biological results. Biomaterials. 1993;14:671-677. 

Pietrzak WS, Verstynen ML, Sarver DR. Bioabsorbable fixation devices: status for the 
craniomaxillofacial surgeon. J Craniofac Surg. 1997 Mar;8(2):92-6. Review. 

Pittman T, Rinehart GC, Hagen R, Saldana E. Cranial vault moulding by the transcutaneous 
activation of implanted magnets. Pediatr Neurosurg. 1997 Aug;27(2):78-83. 

Pollack IF, Losken HW, Biglan AW. Incidence of increased intracranial pressure after early 
surgical treatment of syndromic craniosynostosis. Pediatr Neurosurg. 1996a;24(4):202-9. 

Pollack IF, Losken HW, Fasick P. Diagnosis and management of posterior plagiocephaly. 
Pediatrics. 1997;99:180-185. 

Pollack IF, Losken HW, Hurwitz DJ. A combined frontoorbital and occipital advancement 
technique for use in total calvarial reconstruction. J Neurosurg. 1996b;84:424-429. 

Polley JW, Figueroa AA, Charbel FT, Berkowitz R, Reisberg D, Cohen M. Monobloc 
craniomaxillofacial distraction osteogenesis in a newborn with severe craniofacial 
synostosis: a preliminary report. J Craniofac Surg. 1995 Sep;6(5):421-3. 

Preston RA, Post JC, Kerts BJB. A gene for Crouzon craniofacial dysostosis maps to the long 
arm of chromosome 10. Nat Genet. 1994;7:149. 

Pschyrembel. Medizinisches Wörterbuch, 257. Auflage, Berlin: Walter de Gruyter Verlag, 
1993;385/395/490/1113. 

Reardon W, Winter RM, Rutland P, Pulleyn LJ, Jones B, Malcolm S. Mutations in the 
fibroblast growth factor receptor 2 gene cause Crouzon syndrome. Nat Genet. 1994;8:98-
103. 

Reardon W, Winter RM. The Saethre-Chotzen syndrome. J Med Genet. 1994;31:393-396. 

Reddy K, Hoffman H, Armstrong D. Delayed and progressive multiple suture 
craniosynostosis. Neurosurgery. 1990;26:442-448. 

Renier D, Arnaud E, Cinalli G, Sebag G, Zerah M, Marchac D. Prognosis for mental 
function in Apert’s syndrome. J Neurosurg. 1996;85:66. 

Renier D, Lajeunie E, Arnaud E, Marchac D. Management of craniosynostoses. 
Childs Nerv Syst. 2000 Nov;16(10-11):645-58. 

Renier D, Marchac D. Oxycephaly: an often complex diagnosis with a review of surgical 
management. In: Goodrich JT, Hall CD, eds. Craniofacial Anomalies: Growth and 
Development from a Surgical Perspective. New York: Thieme, 1995;56-64. 

Renier D, Sainte-Rose C, Marchac D, Hirsch JF. Intracranial pressure in craniostenosis. J 
Neurosurg. 1982;7:370-377. 



Literaturverzeichnis 

 XVII

Rinehart G, Forget T, Zografakis J, Manepalli AN, Pittman T. Cranial vault expansion using 
transcutaneously activated magnetic implants. Pediatr Neurosurg. 1998 Jun;28(6):293-9. 

Ririe DG, David LR, Glazier SS, Smith TE, Argenta LC. Surgical advancement influences 
perioperative care: a comparison of two surgical techniques for sagittal craniosynostosis 
repair. Anesth Analg. 2003 Sep;97(3):699-703. 

Robin NH, Feldman GJ, Mitchell HF, Lorentz P, Wilroy RS, Zackai EH, Hanson JE, Reich 
EW, Pfeiffer RA, Clarke LA, Warman ML, Mulliken JB, Brueton LA, Winter RM, 
Price RA, Gasser DL, Muenke M. Linkage of Pfeiffer syndrome to chromosome 8 
centromere and evidence for genetic heterogeneity. Hum Mol Genet. 1994;3:2153. 

Roddi R, Vaandrager JM, Gilbert PM, van der Meulen JC. Reshaping of the skull in the 
early surgical correction of scaphocephaly. J Craniomaxillofac. 1993;21:226-233. 

Rosenberg A. Der Mythus des 20. Jahrhunderts. Eine Wertung der seelisch-geistigen 
Gestaltungskämpfe unserer Zeit. 167.-170. Auflage. München: Hoheneichenverlag,1940. 

Rougerie J, Derome P, Anquez L. Craniosténoses et dysmorphies craniofaciales. Principes 
d’une nouvelle méthode de traitement et ses résultats. Neurochirurgie. 1972;18:429-440. 

Rutland P, Pulleyn LJ, Reardon W, Baraitser M, Hayward R, Jones B, Malcolm S, Winter 
RM, Oldridge M, Slaney SF, Poole MD, Wilkie AOM. Identical mutations in the FGFR2 
gene cause both Pfeiffer and Crouzon syndrome phenotypes. Nat Genet. 1995;9:173. 

Saethre H. Ein Beitrag zum Turmschädelproblem (Pathogenese, Erblichkeit und 
Symptomologie). Dtsch Z Nervenheilkd. 1931;117:533. 

Schauerte EW, St Aubin PM. Progressive synostosis in Apert’s syndrome 
(acrocephalosyndaktylie) with a description of roentgenographic changes in the feet. AJR 
Am J Roentgenol. 1966;97:67-73. 

Schell U, Hehr A, Feldman GJ, Robin NH, Zackai EH, De Die Smulders C, Viskochil DH, 
Stewart JM, Wolff G, Ohashi H, Price RA, Cohen MM Jr, Muenke M. Mutations in 
FGFR1 and FGFR2 cause familial and sporadic Pfeiffer syndrome. Hum Mol Gen. 
1995;4:323. 

Seeger JF, Gabrielson TO. Premature closure of the frontosphenoidal suture in synostosis of 
the coronal suture. Pediatric Radiology. 1971;101:631-635. 

Sgouros S, Natarajan K, Hockley AD, Goldin JH, Wake M. Skull base growth in 
craniosynostosis. Pediatr Neurosurg. 1999;31(6):281-93. 

Sherick DG, Buchman SR, Goulet RW, Goldstein SA. A new technique for the quantitative 
analysis of cranial suture biology. Cleft Palate Craniofac J. 2000;37:5-11. 

Shillito J Jr, Matson DD. Craniosynostosis: a review of 519 surgical patients. Pediatrics. 
1968;41:829-853. 



Literaturverzeichnis 

XVIII 

Shillito J Jr. A plea for early operation for craniosynostosis. Surg Neurol. 1992;37:182-188. 

Slomic AM, Bernier JP, Morissette J, Renier D. A craniometric study of sagittal 
craniosynostosis (SC). J Craniofac Genet Dev Biol. 1992;12:49-54. 

Smith DW, Tondury G. Origin of the calvaria and its sutures. Am J Dis Child. 1978;132:662-
666. 

Springer-Lexikon Medizin. Berlin: Springer Verlag, 2004;1764. 

Stein SC, Schut L. Management of scaphocephaly. Surg Neurol. 1977;7:153-155. 

Stelnicki EJ. Endoscopic treatment of craniosynostosis. Atlas Oral Maxillofac Surg Clin North 
Am. 2002 Mar;10(1):57-72. 

 Sutton LN, Barlett SP, Duhaime AC, Markakis D. Total cranial vault reconstruction for the 
older child with scaphocephaly. Pediatr Neurosurg. 1993;19:63-72. 

Talisman R, Hemmy DC, Denny AD. Frontofacial osteotomies, advancement, and remodeling 
by distraction: an extended application of the technique. J Craniofac Surg. 1997 
Jul;8(4):308-17. 

Tantipasawasin S, Sinn DP, Ghali GE. Management of syndromic craniosynostosis. Atlas Oral 
Maxillofac Surg Clin North Am. 2002 Mar;10(1):101-30. 

Tatum SA. Advances in congenital craniofacial surgery. Facial Plast Surg. 1999;15(1):33-43. 

Tessier P. Total facial osteotomy. Crouzon's syndrome, Apert's syndrome: oxycephaly, 
scaphocephaly, turricephaly. Osteotomie totales de la face. Syndrome de Crouzon, syndrome 
d’ Apert : oxycéphalies, scaphocéphalies, turricéphalies. Ann Chir Plast. 1967;12(4):273-
286. 

Thompson DN, Harkness W, Jones B, Gonsalez S, Andar U, Hayward RD. Subdural 
intracranial pressure monitoring in craniosynostosis: its role in surgical management. Childs 
Nerv Syst. 1995;11:269-275. 

Thompson DN, Hayward RD. Craniosynostosis - pathophysiology, clinical presentation, and 
investigation. In: Choux M, Di Rocco C, Hockley A, Walker M (Hrsg.): Pediatric 
Neurosurgery. London: Curchill Livingstone, 1999;275-290. 

Thompson DNP, Slaney SF, Hall CM, Shaw D, Jones BM, Hayward RD. Congenital cervical 
spinal fusion: a study in Apert syndrome. Pediatr Neurosurg. 1996;25:20-27. 

Thompson PM and Toga AW. Detection, visualization and animation of abnormal anatomic 
structure with a deformable probabilistic brain atlas based on random vector field 
transformations. Medical Image Analysis. 1996;1(4):271–294. 



Literaturverzeichnis 

 XIX

Tuite GF, Chong WK, Evanson J, Narita A, Taylor D, Harkness WF, Jones BM, Hayward 
RD. The effectiveness of papilledema as an indicator of raised intracranial pressure in 
children with craniosynostosis. Neurosurgery. 1996a;38(2):272-8. 

Tuite GF, Evanson J, Chong WK, Thompson DN, Harkness WF, Jones BM, Hayward RD. 
The beaten copper cranium: a correlation between intracranial pressure, cranial radiographs, 
and computed tomographic scans in children with craniosynostosis. Neurosurgery. 
1996b;39(4):691-9. 

Uemura T, Hayashi T, Satoh K, Mitsukawa N, Yoshikawa A, Suse T, Furukawa Y. Three-
dimensional cranial expansion using distraction osteogenesis for oxycephaly. J Craniofac 
Surg. 2003 Jan;14(1):29-36. 

Velardi F, Di Chirico A, Di Rocco C. Blood salvage in craniosynostosis surgery. Child’s Nerv 
Syst. 1999 Nov;15(11-12):695-710; Review. 

Ventureyra ECG, Tekkök IH. Occipital plagiocephaly- the missing links. Crit Rev Neurosurg. 
1997;7:276-282. 

Virchow R. Ueber den Cretinismus, namentlich in franken, und uber pathologische 
schadelformen. Ver Phys Med Gesellsch Wurzburg. 1851-1852;2:230-271. 

Vollmer DG, Jane JA, Park TS, Persing JA. Variants of sagittal synostosis: strategies for 
surgical correction. J Neurosurg. 1984;61:557-562. 

Wall SA, Goldin JH, Hockley AD, Wake MJ, Poole MD, Briggs M. Fronto-orbital 
reoperation in craniosynostosis. Br J Plast Surg. 1994;47:180-184.  

Warren SM, Longaker MT. New directions in plastic surgery research. Clin Plast Surg. 2001 
Oct;28(4):719-30. 

Whitaker LA, Bartlett SP, Schut L, Bruce D. Craniosynostosis: an analysis of the timing, 
treatment, and complications in 164 consecutive patients. Plast Reconstr Surg. 1987;80:195-
212. 

Wilkie AOM, Slaney SF, Oldridge M, Poole ND, Ashworth GJ, Hockley AD, Hayward RD, 
David DJ, Pulleyn LJ, Rutland P, Malcolm S, Winter RM, Reardon W. Apert syndrome 
results from localized mutations of FGFR2 and is allelic with Crouzon syndrome. Natr 
Genet. 1995;9:165-172. 

William S, Pietrzak ML, Verstynen DR, Sarver D. Bioabsorbable fixation devices: status for 
the craniomaxillofacial surgeon. J Craniofac Surg. 1997;8:92-96. 

Wong GB, Kakulis EG, Mulliken JB. Analysis of fronto orbital advancement for Apert, 
Crouzon, Pfeiffer, and Saethre-Chotzen syndromes. Plast Reconstr Surg. 2000;105:2314-23. 

Yonehara Y, Hirabayashi S, Sugawara Y, Sakurai A, Harii K. Complications associated with 
gradual cranial vault distraction osteogenesis for the treatment of craniofacial synostosis. J 
Craniofac Surg. 2003 Jul;14(4):526-8. 



Literaturverzeichnis 

XX 

Zöckler ME, Stalling D, Hege H-C. Fast and Intuitive Generation of Geometric Shape 
Transitions. The Visual Computer. 2000;16(5):241-253. 



Literaturverzeichnis 

 XXI

 

 




