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EMBRYOLOGICAL THEORIES

EMBRYOLOGICAL DEVELOPMENT OF THE FACE IS STILL SOMEWHAT

OF MYSTERY FROM THE SCANT EVIDENCE WE HAVE IT IS IMPOSSIBLE

TO DETERMINE EXACTLY HOW CLEFTS FORM IT IS LIKE TRYING TO RECREATE

AN INTRICATE AND TECHNICAL FULLLENGTH MOVIE FROM FEW ONEFRAME

FILM SCRAPS CUT AT RANDOM OUT OF THE REEL THERE SEEM TO BE

NUMBER OF INTRIGUING THEORIES EACH OF WHICH HAS SOME EVIDENCE

IN ITS FAVOR

FUSION OF PROCESSES

THE THEORY THAT SEPARATE PROCESSES FUSE TO FORM THE CENTRAL FACE

WAS FIRST ADVANCED BY MECKEL IN 1808 AND LATER SUPPORTED BY

BAER IN 1828 RATHKE IN 1832 K6LLIKER IN 1860 AND KOLLMANN

IN 1868 GERMAN ANATOMIST DURSY IN 1869 AND GERMAN BIOLOGIST

WILHELM HIS OF LEIPZIG UNIVERSITY IN 1901 WORKING ON CHICK

EMBRYOS POPULARIZED THE THEORY OF EMBRYOLOGICAL DEVELOPMENT

OF THE MIDFACE BY THE FUSION OF FIVE FACIAL PROCESSES ABOUT THE

RIM OF THE PRIMITIVE ORAL CAVITY OR STOMODEUM SUPERIORLY THERE

IS THE FRONTONASAL PROCESS LATERALLY THERE ARE THE PAIRED MAXILLARY

PROCESSES AND INFERIORLY THE PAIRED MANDIBULAR PROCESSES ACCORD

ING TO THE CLASSICAL THEORY ALL OF THESE PROCESSES GROW FORWARD

AS FINGERLIKE PROJECTIONS TO FUSE WITH EACH OTHER TO FORM THE

NORMAL FACE BETWEEN THE FIFTH AND EIGHTH WEEKS THE FRONTONASAL

PROCESS GIVES RISE TO THREE PROCESSES THE FRONTAL NASOMEDIAL

GLOBULAR AND NASOLATERAL RESPONSIBLE FOR THE DEVELOPMENT OF

NOSE PROLABIUM AND PREMAXILLA THE MAXILLARY PROCESS BY FUSING

WITH THE NASOMEDIAL PROCESS FORMS THE LATERAL UPPER LIP AND WILHELM HIS



WEEKS CHEEK THE MANDIBULAR PROCESSES MEET TO FORM THE LOWER JAW

CHIN AND LOWER LIP THIS HYPOTHESIS REIGNED SOME 30 YEARS AS

THE ACCEPTED BASIS OF FACIAL FORMATION THE FAILURE OF FUSION OF

THESE PROCESSES SEEMED TO EXPLAIN THE FORMATION OF THE VARIOUS

DEGREES OF UNILATERAL AND BILATERAL CLEFTS AND EVEN THE RARE MIDLINE

UPPER AND LOWER LIP CLEFT

THOMAS MULLEN OF SAN FRANCISCO IN 1931 FOLLOWING THE

DURSYHIS HYPOTHESIS DESCRIBED IT THIS WAY

EMBRYOLOGICALLY THE GROWTH TOWARD THE MEDIAN LINE OF THE PROCESSES GOING

INTO THE FORMATION OF THE MOUTH AND LIPS PROGRESSES UNTIL IN THE SEVENTH

PROCESSES
WEEK THEY HAVE FUSED THE MANNER IN WHICH THE PROCESSES UNITE IS SIMILAR

TO THE HEALING OF WOUNDS THE ECTODERMIC COVERINGS OF THE PROCESSES UNITE

AND THE MESODERMIC ELEMENTS SPREAD ACROSS THE LINE OF EPITHELIAL UNION

TO GIVE RISE TO THE MUSCLES AND CONNECTIVE TISSUE OF THE ADULT STRUCTURE

EPITHELIAL INGROWTHS SEPARATE THE LIPS FROM THE ALVEOLAR PORTION OF THE JAW

APPROACH OF
PROCESSES EPIRHELIAL REGRESSION

FUSION COMPLERE

THIRTY YEARS LATER PATTEN FOR PRUZANSKYS 1961 BOOK CONGENITAL

ANOMALIES OF THE FACE AND ASSOCIATED STRUCTURES PRESENTED THIS

SCHEMATIC DESIGN OF THE FUSION HYPOTHESIS

THE FUSION THEORY IS NO LONGER IN VOGUE THE TERM PROCESS

IMPLIES FINGERLIKE PROJECTION OF TISSUE AND FUSION IMPLIES

THAT THE PROJECTIONS MEET THEIR EPITHELIAL WALLS DISAPPEAR AND

THEY THEN GROWTOGETHER AS SHOWN AS EARLY AS 1910 BY POHLMANN

THIS IS NOT THE CASE INSPIRED BY FLEISCHMANN POHLMANN WAS THE

FIRST TO CAST DOUBT ON THE CLASSICAL THEORY REALIZING IT WAS NOT

QUESTION OF SEPARATE PROCESSES BUT OF LOCALIZED PROMINENCES

MIGRATION OF MESODIERM

ZOOLOGY PROFESSOR FLEISCHMANN OF ERLANGEN GERMANY IN 1910

HAD HYPOTHESIS THAT



CLEFT PALATE IS THE ARREST OF THE DISAPPEARANCE OF THE EPIRHELIAL MEMBRANE

WHICH REMAINS INTACT NOR PENETRATED BY THE ADJACENT MESODERM

THIS MESODERMALPENETRATION THEORY APPEALED TO VICTOR VEAU
WHOADMITTED THAT UNTIL 1930 AT THE AGE OF 60 HE HAD NEVER

EVEN LOOKED AT AN EMBRYO AS HE WROTE IN 1935

WAS SEARCHING FOR AN OPERATIVE METHOD FOR THE TREATMENT OF CLEFT LIP

ASCERTAINED THE FACT THAT THE ONLY PRODUCTIVE METHODS WERE THOSE WHICH

APPROXIMATED NORMAL DEVELOPMENT SURGERY OF MALFORMATIONS IS EXPERI

MENTAL BIOLOGY THE THEORY OF THE COALESCENCE OF THE PROCESSES LED ME

TO METHOD THAT THOUGHT TO BE GOOD ONE BECAUSE IT HAD AN EMBRYOLOGI

CAL BASIS EXPERIENCED SERIES OF DISASTERS

IN 1934 VEAU DISENCHANTED WITH THE OLD FACIAL PROCESS THEORY

WHICH HE NOW CONSIDERED MYTH SENT DATA OBTAINED FROM

FLEISCHMANN TO PROFESSOR HOCHSTETTER OF VIENNA HOCHSTETTER HAD

BEEN THE FIRST TO DESCRIBE THE ORONASAL MEMBRANE AN INCOMPRE

HENSIBLE FINDING ACCORDING TO THE THEORY OF FACIAL PROCESSES

HOCHSTETTER ANSWERED VEAU BY SENDING HIM TWO EMBRYO SPECI

MENS THAT HAD BEEN PUZZLING HIM FOR SOME TIME 22 MM
UNILATERAL CLEFT AND 233 MM BILATERAL CLEFT VEAU WAS ECSTATIC

YOU CAN IMAGINE HOW JOYFUL WAS FOUND THE UNDISPUTABLE PROOF

OF THE FLEISCHMANN THEORY

VEAU THE SURGEON NOTED IN 1935

HAVE BEEN THE GARDENER WHO HAS BEEN RESPONSIBLE FOR THE GROWTHOF THE

SMALL PLANT ONCE IT WAS GERMINATED THE EMBRYOLOGISTS IGNORED FLEISCHMANN

OR ONLY REFERRED TO HIS HYPOTHESIS WITH IRONY SHOWED THAT HIS THEORY

COULD BE APPLIED TO ALL CLINICAL VARIETIES OF THE CLEFT LIP MALFORMATION

THUS VEAU ENDORSED THE THEORY THAT WITH THE PENETRATION OF

MESODERM ACROSS THE GROOVE ARROW NORMAL DEVELOPMENT ENSUED

WHILE FAILURE OF THE MESODERMAL MIGRATION EVENTUALLY LED TO

BREAKDOWN AND CLEFT FORMATION

IT IS OF INTEREST THAT ALTHOUGH VEAU CHANGED HIS EMBRYOLOGICAL

IDEAS THIS SWITCH DID NOT GREATLY INFLUENCE HIS TREATMENT OF CLEFTS

HIS ACCEPTANCE OF THE IMPORTANCE OF MESODERMAL PENETRATION

MIGHT HOWEVER EXPLAIN HIS ENTHUSIASM FOR WIRE APPROXIMATION

OF THE MUSCLES ACROSS THE CLEFT



MORE EMBRYOS

STUDIOUS RICHARD STARK OF ST LUKES HOSPITAL NEW YORK

WITH ACCESS TO SEVERAL MORE EMBRYOS WITH CLEFTS PROBED THE

MYSTERIES OF CLEFT FORMATION AND LIKE VEAU CAME UP ENTHUSIASTIC

ABOUT THE MESODERMAL MIGRATION HYPOTHESIS HE HAS WRITTEN

MUCH ON THIS SUBJECT BEGINNING IN 1954 AND INCLUDING HIS

PRESENTATION AT THE 1971 MELBOURNE CONGRESS BUT EXTRACTS FROM

HIS PERSONAL CORRESPONDENCE IN 1972 ARE MOST PERTINENT HE

OUTLINED THE PATHOGENESIS OF FACIAL CLEFTS DURING THE FIRST FOUR

TO SEVEN WEEKS

RICHARD STARK AS THE DISCOID EMBRYO DEVELOPS HEAD AND TAIL FOLD SO TOO DOES IT DEVELOP

AN ORAL DIMPLE TWOLAYERED STOMODEAL PLATE COMPOSED OF ORAL CAVITY

ECTODERM AND ENTODERM OF THE PRIMITIVE GUT THE BILAMELLAR MEMBRANE

THAT FORMS IN THE REGION OF THE UPPER LIP CONSISTS OF TWO LAYERS OF ECTODERM

CALLED AN EPITHELIAL WALL BY HOCHSTERTER

IF THESE GOSSAMER TWOLAYERED MEMBRANES ARE NOT BOLSTERED EARLY RAPID

EMBRYONIC GROWTH DOOMS THEM TO RUPTURE WITH THE PRODUCTION OF

CLEFT

MESODERM

DERM

IN THE HEAD AND NECK REGIONS MESODERM MIGRATES OVER AS WELL AS AROUND

THE HEAD MIGRATION OVER THE HEAD IS NECESSARY IF THE FOREBRAIN NASAL DORSUM

AND THE CENTRAL LIP ARE TO DEVELOP NORMALLY MIGRATING AROUND THE HEAD

BILATERALLY MESODERM REINFORCES THE EPITHELIAL WALL THE BRANCHIAL MEM
BRANE OF THE LIP FIRST POSTERIORLY NEAR THE FUTURE INCISIVE FORAMEN AS MORE

MESODERM MIGRATES MEDIALLY IT FORMS THE NASAL FLOOR AS FAR AS THE NOSTRIL

SILL AND REINFORCES THE ALVEOLABIAL COMPLEX THEN THE LIP AND FINALLY THE

VERMILION

MESODERM DOES NOT ALWAYS ARRIVE IN SUFFICIENT AMOUNT TO PREVENT THE

UNREINFORCED MEMBRANE FROM SPLITTING APART IF REINFORCEMENT FAILS TOTALLY

THE RESULT IS COMPLETE CLEFT WHEREAS IF THE MESODERM IS ONLY PARTIALLY PRESENT

THERE WILL BE PARTIAL CLEFT IF THE MESODERM ARRIVES TOO LATE FOR EFFECTIVE

REINFORCEMENT THE ANOMALY WILL EXIST AS SEPARATED BUT FULLY DEVELOPED PARTS

WHILE THE PRIMITIVE NOSE TAKES FORM AS TWO NASAL PLACODES INVERTED



ECTODERMAL HORSESHOES IT IS REINFORCED WITH MESODERM IN THE REGION OF

THE NOSTRIL FLOOR THE ECTODERMAL CELLS INVOLVED BEGIN TO PROLIFERATE CARVING

FURROWS AND SULCI AND DIGGING CAVITIES AND TUNNELS TO CREATE NOSTRILS AND

ALVEOLABIAL SULCI DEEPER BURROWING EXTENDS THE TWIN NASAL FOSSAE THROUGH

THE MESENCHYME AND MESODERM INTO THE ORAL CAVITY WITH DOUBLE TUNNELING

BREAKTHROUGH WHICH ACTUALLY CIRCUMSCRIBES THE MESODERM OF THE PRO

LABIUM PREMAXILLA ANTERIOR NASAL SEPTUM AND COLUMELLA OF THE PRIMARY 0N

PALATE PP ALL THIS OCCURS FROM THE 4TH TO THE 7TH WEEK AFTER THE 7TH

WEEK THE DENTAL LAMINA APPEARS
AND LATEARRIVING MESODERM MIGRATES INTO

THE PROLABIUM PILING UP ON EITHER SIDE AS PHILTRUM RIDGES

RICHARD STARK AND JOSHUA KAPLAN IN 1973 ATTRIBUTED INSUFFI

CIENT MESODERM MIGRATION INTO THE LIP AND NASAL FLOOR AS THE

BASIC CAUSE OF CLEFT FORMATION AND THE ABSENCE OF DENTAL LAMINA

AND THE PHILTRUM IN THE AREA OF THE CLEFT THEY ALSO TAG PART

OF THE BLAME ON

THE CANNIBALISTIC SCULPTING OF ECTODERM BURROWING INTO THE WALL ATTENUATING

IT FRAYING IT FINALLY SEVERING IT

AND THE TENSION OF RAPID GROWTH CAUSING TRACTION TO THE POINT

OF RUPTURE IN AN INCOMPLETE CLEFT IT IS THEIR OPINION THAT THE

EPITHELIAL PLUG HAS REMAINED AS SIMONARTS BAND

THE AREA OF LIP AND PALATE CLEFTING HAS BEEN DIVIDED INTO TWO

MAJOR PARTS WITH THE INCISIVE FORAMEN AS THE DEMARCATION POINT

THE PRIMARY PALATE CONSISTING OF THE ANTERIOR NASAL SPINE

COLUMELLA MEDIAL PORTION OF THE UPPER LIP AND PREMAXILLA DE

VELOPS DURING THE FOURTH TO SEVENTH WEEK OF INTRAUTERINE LIFE

THE SECONDARY PALATE CONSISTING OF THE HARD AND SOFT PALATE

DEVELOPS DURING THE SEVENTH TO TWELFTH WEEK OF INTRAUTERINE LIFE

DIVISION OF THE PRIMARY AND SECONDARY PALATE IS MARKED BY

THE INCISIVE FORAMEN IN THE ROOF OF THE MOUTH AND BILATERAL

SUTURES WHICH EXTEND FROM THIS MIDLINE FORAMEN TO THE SPACE

BETWEEN THE MAXILLARY LATERAL INCISOR AND FIRST CANINE TOOTH

SIMPLIFICATION

QUITE SIMPLY THE MESODERMAL MIGRATION THEORY PROPOSES THAT

COINCIDENTAL WITH INVAGINATION OF THE ORAL CAVITY AND NASAL PITS



THERE IS HEAPING UP OF THE ADJACENT TISSUE FORMING FACIAL

PROMINENCES AS THE ORAL AND NASAL CAVITIES DEEPEN THERE IS AN

INCREASE IN THE SIZES OF THESE PROMINENCES DUE TO THE PENETRATION

OF MESODERM AS MORE MESODERM ENTERS THE AREA THE BULGING

EFFECT IS INCREASED SO THAT WHAT USED TO BE WALL OF TISSUE WITH

ECTODERM ON ONE SIDE AND ENDODERM ON THE OTHER IS TRANSFORMED

INTO CONGLOMERATE OF HILLS AND VALLEYS THE DIFFERENCE BETWEEN

HILL AND VALLEY OR PROMINENCE AND AN APPARENT GROOVE
IS MERELY DEPENDENT ON THE AMOUNT OF MESODERM BETWEEN THE

TWO EPITHELIAL LAYERS AS THESE PROMINENCES APPROACH EACH OTHER

THEIR BLENDING IS AT THE EXPENSE OF THE VALLEYS OR GROOVES AND

THE NORMAL FACIAL CONTOUR EVOLVES FAILURE OF SUFFICIENT MESODERM

TO MIGRATE INTO SPECIFIC AREA WOULD BE RESPONSIBLE FOR THE

PERSISTENCE OF GROOVE WITH CONSEQUENT BREAKDOWN

THE PERSISTENT GROOVE GIVES WAY TO AN ESTABLISHED CLEFT

MERGING

BRADLEY PATTEN EMERITUS PROFESSOR OF ANATOMY AT THE UNI

VERSITY OF MICHIGAN WAS THE SON OF PROFESSOR OF ANTHROPOLOGY

AT DARTMOUTH COLLEGE AND THROUGHOUT HIS LIFE THERE WAS ALWAYS

BIT OF THE JVY LEAGUE ABOUT HIM HE COMBINED THE DURSYHIS

BRADLEY PATTEN AND FLEISCHMANNVEAU THEORIES AND WAS ADAMANT ABOUT HIS IN

TERPRETATION HE PROPOSED THE THEORY THAT THE ORIGINAL FRONTAL

AREA WAS SUBMERGED BY TREMENDOUS FORWARD AND DOWNWARDGROWTH

OF THE PAIRED NASOMEDIAL PROCESSES IMPLYING BOTH MESOA
INFILTRATION AND FUSION OFPARTS HE DIAGRAMED HIS MERGING THEORY

IN CHAPTER ON NORMAL DEVELOPMENT OF THE FACIAL REGION

FORPRUZANSKYS BOOK CONGENITAL ANOMALIES OF THE FACE AND ASSOCI

SEPARATE ELEVATIONS ATED STRUCTURES THEN FOR CLEFT LZI AND PALATE BY GRABB ROSEN

STEIN AND BZOCH HE DISCUSSED THE EMBRYOLOGY OF CLEFTS BY COM

PARING THREE UNILATERAL CLEFTS OF THE LIP MINOR HALFWAY AND

SEPARATING FURROW FILLING IN
COMPLETE HE NOTED THAT THE VARIABLE IN THIS SERIES

THAT PART OF THE NASOMEDIAL PROCESS WHICH CONTRIBUTES TO THE

OF

THE MEDIAN PART OF THE UPPER LIP ON THE MEDIAL SIDE

OF THE CLEFT THERE IS SMALL PORTION OF THE PROLABIUM WHICH BY REASON

MERGING COMPLETE OF ITS RELATION TO THE MIDLINE COULD ONLY HAVE BEEN DERIVED FROM THE LEFT



NASOMEDIAL PROCESS THIS PROCESS HOWEVER WAS SUFFICIENTLY FEEBLE IN ITS

GROWTH SO THAT IT DID NOT MEET AND UNITE WITH THE MAXILLARY PROCESS AS

IT NORMALLY SHOULD CLOSE SCRUTINY OF THE MESENCHYME ADJACENT TO THE

NASAL FIN OF NORMAL EMBRYOS REVEALS THAT ON THE NASOMEDIAL SIDE THE MESEN

CHYME IS MOTE RICHLY CELLULAR AND MORE HIGHLY VASCULAR BELIEVE THIS

INDICATES THAT IT IS THE PRIME MOVER IN THIS IMPORTANT UNION AND THAT WHEN

ITS GROWTH IS INADEQUATE CLEFT WILL REMAIN

IN REFERENCE TO THE ACCOMPANYING NASAL DEFORMITY PATTEN NOTED

THAT EVEN WHEN THE CLEFT OF THE LIP IS RELATIVELY SMALL THERE IS

STRIKING ASYMMETRY IN THE CONFIGURATION OF THE NOSE HE ALSO

NOTED THAT

AVERY HAS SHOWN THAT IN CASES OF UNILATERAL CLEFT LIP THERE IS MARKED

ACCOMPANYING DEFICIT IN THE GROWTH OF THE NASAL CAPSULE ON THE SIDE OF

THE CLEFT THIS MEANS THAT THE DISTURBANCE OF THE POTENTIALITIES OF THE

MESENCHYME OF THE NASAL PROCESSES
WHICH IS SO OBVIOUSLY INVOLVED IN

DEFECTIVE FORMATION OF THE FIBROMUSCULAR PART OF THE LIP IS MANIFESTED ALSO

IN ITS CHONDROGENIC POTENTIALITIES IT IS NOT SURPRISING THEREFORE THAT THE

EXTENT OF THE NASAL ASYMMETRY IS CORRELATED WITH THE EXTENT OF THE DEFECT

OF THE LIP

HAMILTON BOYD AND MOSSMAN SUMMARIZED IN 1962

CURRENT EMBRYOLOGICAL OPINION REGARDS THE ELEVATIONS OR PROCESSES OF THE

DEVELOPING FACIAL REGION AS IN THE NATURE OF SURFACE SWELLINGS PRODUCED BY

PROLIFERATION OF THE UNDERLYING MESODERM THE FURROWSBETWEEN THE ELEVA

TIONS BECOME SMOOTHED OUR IN SUBSEQUENT DEVELOPMENT AS GROWTH AND

FUSION OF THE MESODERM CENTRES PROCEED BENEATH THE ECTODERM

THEY CITED STREETERS 1948 STAND

UNDER THE CIRCUMSTANCES NO ECTODERM REQUIRES ABSORPTION IT IS SIMPLY

FLATTENED OUT IN ADAPTATION TO THE CHANGED SURFACE

THEY ADMITTED

NEVERTHELESS FOR DESCRIPTIVE PURPOSES IT IS CONVENIENT TO RETAIN THE TERMS

MAXILLARY MANDIBULAR AND FRONTONASAL PROCESSES

IN THE MESODERMALMIGRATION AND MERGING THEORIES WHEN THE

MESODERM PENETRATION IS RETARDED THE GROOVE PERSISTS AND DIS

RUPTION ALONG THE LINE OF GROOVE RESULTS IN CLEFT THIS ALL

SEEMS SIMPLE ENOUGH AND QUITE LOGICAL YET AS VACLAV KARFIK VADAV KARFIK



OF PRAGUE NOTED IN 1967 IT IS TOO SIMPLE FOR THERE IS NO EMBRY
ONIC FACIAL GROOVE TO EXPLAIN THE LATERAL OROOCULAR CLEFT WHICH
ALTHOUGH RARE DOES OCCUR

OTHER THEORIES

THERE ARE OTHER THEORIES BESIDES THE FAILURE OF FUSION MESODERMAL
PENETRATION OR THE MERGING OF PROMINENCES THERE IS THE THEORY
OF FAILURE OF THE EPITHELIAL WALL TO DEVELOP AS PROPOSED BY TON
DURY IN 1950 AND THE

RUPTURE OF PREVIOUSLY FORMED
CYSTS IN THE

SOFT TISSUE BRIDGES AS SUGGESTED BY STEININGER IN 1939
IN HAMBURG IN 1966 PFEIFER OFFERED STILL ANOTHER THEORY CLEFTS

IN WHICH THE VERMILION CEASES AT DISTANCE FROM THE NOSTRIL WITH
SKIN AND MUCOSA MEETING IN THE CLEFT IN SCAR LINE FLANKED ON
EACH SIDE BY ENDS OF MUSCLE WERE TERMED SECONDARY CLEFTS
PFEIFER PROPOSED THE

POSSIBILITY THAT THESE WERE FORMED NOT BY
FAILURE OF FUSION BUT BY THE BREAKDOWN OF LIP ONCE INTACT HERE
AGAIN TO PROVE THE THEORY WE WOULD HAVE TO RERUN THE MOVIE
BUT PREFERABLY BACKWARD

STILL GUESSING

OBVIOUSLY NO THEORY ENJOYS UNIVERSAL
ACCEPTANCE AND AS NO ONE

HAS BEEN AN EYEWITNESS TO THE ENTIRE IN UTERO SHOW AS YET IT

IS IMPOSSIBLE TO PROPOSE AND PROVE EXACTLY WHAT IS HAPPENING
EMBRYOLOGISTS CONTINUE TO MAKE EDUCATED GUESSES FROM 12 SINGLE
FRAMES FOR AS OF STARKS LATEST PUBLICATION ONLY 12 KNOWN HUMAN
EMBRYOS WITH CLEFT ABNORMALITIES HAD BEEN STUDIED OF THESE ONLY
ONE EXAMINED BY TONDURY WAS LESS THAN 18 MM AND BEYOND
18 MM THE FACIAL CLEFTS ARE NO LONGER NORMALLY PRESENT

EMBRYOLOGICAL GEOGRAPHY
OF FACIAL CLEFTS

WITH ONE EXCEPTION WHICH IS QUITE RARE CONGENITAL FACIAL CLEFTS

HAVE BEEN CORRELATED WITH GROOVES NORMALLY SEEN IN THE TO
12 MM EMBRYO MORE

SPECIFICALLY FACIAL CLEFT HAS BEEN CON
SIDERED TO RESULT FROM THE FAILURE OF DEVELOPING FACIAL PROMINENCES
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HOLOPROSENCEPHALY
HEMICEPHALUS

CYCLOPIA

UN LATERAL CLEFT

MEDIAL ORO OCULAR CLETT

LOWET MIDLINE CLEFT LATERAL OROOCULAR CLEFT

TREACHER COLLINS SYNDROME



HOLOPROSENCEPHALY
HEMICEPHALUS

HORIZONTAL CLEFT

LOWER MIDLINE CLEFT ERAL OROOCULAR CLEFT

TREACHER COLLINS SYNDROME

II



OR PROCESSES TO OBLITERATE THESE GROOVES BY MESODERMAL MIGRATION

OR MERGING THIS FAILURE THEN ALLOWS THE ABNORMAL PERSISTENCE

OF GROOVE WHICH IN TURN BREAKS DOWN AND PRODUCES CLEFT

THE RELATIONSHIP OF FACIAL CLEFTS AND EMBRYONIC FACIAL GEOGRAPHY

CAN BE CHARTED IN THIS MANNER

CLEFT LZ OF BOTH MAXILLARY AND NASOLATERAL PROMI

NENCES TO MERGE WITH THE NASOMEDIAL PROMINENCE THE NASOLATERAL

PROMINENCE SUCCESSFULLY UNITES WITH THE MAXILLARY
IL

OBLIQUE CLEFT NASOOCULAR TYPE FAILURE OF NASOMEDIAL NASO

LATERAL AND MAXILLARY PROMINENCES TO MERGE WITH EACH OTHER

EXAMPLE FROM BARTELS OMALLEY BAKER AND DOUGLAS

OBLIQUE CLEFT MEDIAL OROOCULAR TYPEFAILURE OF MAXILLARY

PROMINENCE TO MERGE WITH EITHER NASOLATERAL OR NASOMEDIAL

PROMINENCES THERE IS SUCCESSFUL MERGING OF THE NASOMEDIAL AND

NASOLATERAL PROMINENCES EXAMPLE IS CASE OF THOMAS ZAYDON

MIAMI

OBLIQUE CLEFT LATERAL OROOCULAR TYPE DOES NOT CORRESPOND TO

ANY EMBRYONIC FACIAL GEOGRAPHY THE CLEFT TRAVERSES THE MAXILLA

LATERAL TO THE INFRAORBITAL FORAMEN EXAMPLE FROM PITANGUY AND

FRANCO AS NOTED BY HOVEY THIS ANOMALY BEARS SOME RESEM

BLANCE TO EXAMPLES OF THE TREACHER COLLINS SYNDROME SUCH AS

THE ONE PUBLISHED BY ROGERS IN CONVERSES RECONSTRUCTIVE PLASTIC

SURGE

HORIZONTAL CLEFT FAILURE OF MAXILLARY AND MANDIBULAR PROM
INENCES TO MERGE EXAMPLE FROM MILLARD AND MCNEILL

MIDLINE CLEFT OF LOWER LIP AND MANDIBLEFAILURE OF MERGING

OF THE PAIRED MANDIBULAR PROCESSES EXAMPLE FROM STEWART

MEDIAN CLEFTFAILURE OF MERGING OF NASOMEDIAL PROMI

NENCES THESE CLEFTS CAN BE DIVIDED INTO TWO MAIN GROUPS

FAILURE OF MESODERMAL MIGRATION OR MERGING OF THE

NASOMEDIAL PROMINENCES RESULTING IN VARYING DEGREE OF MID 4IO
LINE CLEFT EXAMPLE FROM MILLARD AND WILLIAMS

COMPLETE AGENESIS OF THE FRONTONASAL PROCESS RESULTING

IN ARHINENCEPHALY CYCLOPIA ETC

AGENESIS OF NASOMEDIAL PROCESSNASOLATERAL PRO

CESSES AND MAXILLARY PROCESSES WILL MERGE IN THIS CASE THERE WILL

BE ABSENCE OF THE PREMAXILLA PROLABIUM AND NASAL COLUMELLA
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CYCLOPIAAGENESIS OF FRONTONASAL PROMINENCE IN

CLUDING NASOMEDIAL AND NASOLATERAL PROCESSES MAXILLARY PROCESSES

MAY MERGE HENCE THE ABSENCE OF THE NOSE EXAMPLE FROM MILLARD

AND WILLIAMS

HEMICEPHALUS WITH MEDIAN LIP CLEFT DARWINS

MISSING LINK EXAMPLE FROM DAVIS

THIS CHART ONLY SCRATCHES THE SURFACE

THIS CLASSIC CHART OF THE GEOGRAPHY OF FACIAL CLEFTS DOES GIVE

GENERAL SURFACE OUTLINE OF THE POSITION OF MOST CLEFTS BUT MUST

NOT BE CONSIDERED THE TOTAL PICTURE IN 1957 MAX GROB OF ZURICH

DIAGRAMED THE VARIOUS PATHS OF OBLIQUE AND TRANSVERSE FACIAL CLEFTS

CONCLUDING

NOTE INABILITY TO EXPLAIN PATHS OF CLEFTING USING CLASSIC EMBRYONIC CONCEPTS

IN 1970 ROBERT GORLIN OF THE DIVISION OF ORAL PATHOLOGY

UNIVERSITY OF MINNESOTA SCHOOL OF DENTISTRY QUESTIONED THE

VALIDITY OF CLEFTS RUNNING ALONG EMBRYOLOGIC GROOVES WHEN HE

WROTE

ONLY RARELY HOWEVER DOES THE OBLIQUE FACIAL CLEFT FOLLOW THE EPIRHELIAL

GROOVES AND OTHER EXPLANATIONS SHOULD BE SOUGHT

FACIAL GROOVES ARE SUPERFICIAL AND DO NOT REPRESENT ACTUAL

THROUGHANDTHROUGH CLEFTS AS POINTED OUT BY OTTO KRIENS WHAT

IS MORE IMPORTANT ARE THE GOINGSON UNDER THE SURFACE AS CHAIN

REACTION OF ONE FAULT INDUCING ANOTHER THEN TO THIS THIRD DI

MENSIONAL FACTOR MUST BE ADDED ALSO THE ELEMENT OF TIME IT

IS BECOMING MORE AND MORE APPARENT THAT CLEFTS OCCUR NOT OVER

PERIOD OF WEEKS OR MONTHS BUT WITHIN VERY SHORT INTERVAL

OF HOURS OR AT MOST DAYS

MYSTERY VALLEY

ANOTHER AREA OF MYSTERY BESIDES THE VARIOUS CLEFT FORMATIONS IS

THE METHOD OF CREATION OF THE PHILTRUM IAN MONIE SCOTT

ISH ANATOMIST FROM THE UNIVERSITY OF GLASGOW PAST PRESIDENT OF



THE TERATOLOGY SOCIETY AND GUGGENHEIM FELLOW HAS BEEN

PROFESSOR OF ANATOMY AND EMBRYOLOGY AT THE UNIVERSITY OF

CALIFORNIA SAN FRANCISCO SINCE 1952 IN 1972 HE WROTE

THE STUDY OF THE PHILTRUM WAS UNDERTAKEN BECAUSE THE DEVELOPMENT OF

THIS REGION SEEMED TO HAVE RECEIVED RELATIVELY LITTLE ATTENTION RECALL

DE SAUNDERS PROFESSOR EMERITUS OF ANATOMY DRAWING ATTEN

TION TO THIS IN THE COURSE OF ONE OF OUR CHATS

THUS MONIE WITH CACCIATORE IN THEIR 1962 STUDY OF THE DEVEL

OPMENT OF THE PHILTRUM NOTED TWO PREVIOUS THEORIES OF PHILTRUM

FORMATION PERSISTENCE OF THE GROOVE BETWEEN THE GLOBULAR

ELEMENTS OF THE FRONTONASAL PROCESS WATERSTON AND HEAP

ING UP OF THE MAXILLARY MESODERM ON EITHER SIDE OF THE MIDDLE

LINE BOYD THEY THEN PROCEEDED TO STUDY TRANSVERSE SECTIONS

OF THE UPPER LIPS OF EMBRYOS RANGING IN AGE FROM NINE WEEKS

TO TERM ALONG WITH COMPARABLE SECTIONS OF THE UPPER LIP OF ADULT

HUMANS THEY FOUND NO EVIDENCE THAT THE PHILTRUM IS RELATED

TO THE LINES OF FUSION OF FACIAL PROCESSES IN THE EMBRYO ON THE

CONTRARY THE PHILTRUM DOES NOT APPEAR UNTIL SEVERAL WEEKS AFTER

THE UNION OF SUCH PROCESSES HAS BEEN COMPLETED THEY FOUND MONTHS

THE PHILTRUM PRIMARILY IN ASSOCIATION WITH THE INCREASING DENSITY

OF THE CONNECTIVE TISSUE IN THE MEDIAN PORTION OF THE UPPER LIP

AND FIRST APPARENT BETWEEN THE THIRD AND FOURTH MONTHS OF FETAL

LIFE IN THE SEPTEMBER 1962 ISSUE OF PLASTIC AND RECONSTRUCTIVE

SURGERY THEY DIAGRAMED THREE HUMAN EMBRYOS TO SHOW THE

TIMING OF THE PHILTRUM AT THREE MONTHS 60 MM THERE WAS

TRANSVERSE CREASE BUT NO PHILTRUM AT THREE AND ONEHALF MONTHS

85 MM TRANSVERSE BOWSHAPED CREASE BUT NO PHILTRUM AND

FINALLY AT FOUR AND ONEHALF MONTHS 130 MM NO TRANSVERSE
MONTHS

CREASE BUT AT LAST PHILTRUM

MONIE AND CACCIATORE POINTED OUT THAT THE PARAMEDIAN EMI

NENCES WHICH FLANK THE PHILTRUM WERE FOUND CLOSELY ASSOCIATED

WITH THE DEVELOPMENT OF THE PHILTRUM BUT WERE INDEPENDENT

OF THE LINES OF FUSION OF THE FACIAL PROCESSES AND ALTHOUGH

THEY CONTAIN CONSIDERABLE MUSCLE POSTNATALLY THEIR DEVELOPMENT

AND CONFIGURATION SEEM INDEPENDENT OF IT

LATHAM ORAL BIOLOGIST AT THE UNIVERSITY OF NORTH MONTHS
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CAROLINA SCHOOL OF DENTISTRY STATED AT THE 1973 CLEFT SYMPO
SIUM AT DUKE AND AGAIN WROTE PERSONALLY THAT

IT IS VERY LIKELY THAT THE PHILTRAL DIMPLE IS DUE TO AN ATTACHMENT BETWEEN

THE
LIP EPIDERMIS AND THE MID PALATAL SUTURE AND THAT THE PHILTRAL RIDGES

ARE DUE TO SOME EXTENT TO THE FLARED OUT POSTERIOR ENDS OF THE MEDIAL CRURA

OF THE ALAR CARTILAGES

HE ALSO PROMISED

IF THIS IS CORRECT IT SHOULD BE DEMONSTRABLE AND MORE INFORMATION WILL BE

FORTHCOMING

IN 1973 LATHAM DISCARDED HIS PREVIOUS THEORY EXPLAINING THAT

STUDIES OF THE NORMAL FETUS SHOW MUSCLE FIBERS ARISING FROM THE ALVEOLUS IN

THE LATERAL INCISOR AREA COURSING ANTEROMEDIALLY TO INSERT NEAR THE EPIDERMIS

IN THE MEDIAL PHILTRUM PORTION OF THE LIP

AS THIS IS CONTRADICTORY TO THE FINDINGS OF MONIE AND CACCIATORE

IT MAY OR MAY NOT REDUCE THE SHADOW HOVERING OVER

VALLEY

AGAIN THERE ARE MISSING LINKS AND AGAIN THE LITTLE EMBRYO

LOGICAL DATA AVAILABLE GIVE US VERY MINIMAL ASSISTANCE IN SURGICAL

CORRECTION CREATION OF PHILTRUM STILL OFFERS DIFFICULTY REQUIRING

RELATIVELY EXTENSIVE SURGICAL ACROBATICS

ACADEMIC INTEREST

THE EMBRYOLOGICAL EXPLANATION OF CLEFT FORMATION IS OF GREAT

ACADEMIC INTEREST NO DOUBT IF EVER WE ARE ABLE TO SEE AN ENTIRE

TRIMESTER MOVIE OF CLEFT FORMATION FROM BEGINNING TO END WE

MAY HAVE BETTER INSIGHT INTO THE MOST APPROPRIATE SURGICAL

METHOD OF CORRECTION OF THE DEFORMITY AS TODAYS FANTASIES ARE

TOMORROWS FACTS SUCH MOVIE MAY NOT BE TOO FAR FROM REALITY

THE FERTILIZED OVUM HAS ALREADY BEEN DEVELOPED AND OBSERVED

IN VITRO TO THE ONEMONTH STAGE WERE IT NOT FOR MORAL AND

ETHICAL DICTA SPACEAGE SCIENTISTS COULD SOON SOLVE THE MYSTERIES

OF HUMAN DEVELOPMENT
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YET EVEN AFTER COMPLETE UNDERSTANDING OF HOW CLEFT HAPPENS

AM NOT CERTAIN THE SURGEONS TASK WILL BE MUCH ENLIGHTENED

AS WITH ANY LARGE HEALED HOLE WHICH HAS BEEN CREATED BY GUNSHOT

CANCER ABLATION OR CONGENITAL ANOMALY THE SURGEON TO CLOSE IT

STILL MUST TAKE WHAT HE HAS AVAILABLE TO MAKE WHAT HE NEEDS

ANYWAY BY THE TIME WE KNOWHOW CLEFT OCCURS WE PROBABLY

WILL KNOW WHY IT OCCURS AND CAN DEVOTE LESS TIME TO ITS REPAIR

AND MORE TO ITS PREVENTION UNQUESTIONABLY CLEFT CAUSATION AND

PREVENTION IS THE GOAL OF THE FUTURE YET OUR KNOWLEDGE OF THIS

SUBJECT TODAY IS SO INADEQUATE THAT NO FURTHER LINES WILL BE WASTED

THE SUBJECT IS NOW DISMISSED AFTER THE HUMBLE ACKNOWLEDGMENT

THAT IT DESERVES GREATLY INCREASED RESEARCH AND MANY BOOKS OF

ITS OWN AND THAT ITS FINAL SOLUTION ALONG WITH ASSOCIATED FINDINGS

WILL BE IMPORTANT ENOUGH TO USHER IN NEW ERA IN THE HISTORY

OF MAN
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