
PRIMARY DEFORMITY



SPECIAL BILATERAL CLEFT EMBRYOLOGY

BRADLEY PATTEN OF THE UNIVERSITY OF MICHIGAN

AFTER LIFETIME OF RESEARCH IN 1971 REVEALED AN EXPERTS ACCEPT

ANCE OF THE UNKNOWN

WHYCLEFTS OF THE LIP ARE SOMETIMES UNILATERAL AND SOMETIMES BILATERAL IS NOT

KNOWN THERE SEEMS NO REASON TO SUSPECT THAT THEIR GENESIS DIFFERS IN

ANYTHING OTHER THAN SYMMETRICAL OR ASYMMETRICAL DISTRIBUTION OF WHATEVER

THE DISTURBING AGENT MIGHT HAVE BEEN

THE VARIOUS EMBRYOLOGICAL THEORIES IN VOGUE TODAY HAVE BEEN

DISCUSSED IN SOME DETAIL IN VOLUME WHETHER IT BE FAILURE IN THE

FUSION OF DURSYHIS OR FAILURE OF THE MESODERMAL MIGRATION OF

NO FUSION

FLEISCHMANNVEAUSTARK OR FAILURE OF THE MERGING OF PATTEN OR

NO MESODERM

MIGRATION



NO MERGING

COMBINATION OF THESE WHATEVER FAILS ON ONE SIDE IN UNILATERAL

CLEFTS FAILS ON BOTH SIDES IN THE BILATERAL DEFORMITY AT LEAST IN THE

STANDARD BILATERAL CLEFT THE SITE OF THE CLEFTING IS SITUATED CONSIST

ENTLY ALONG THE EMBRYONIC GROOVES DIVIDING THE MAXILATY AND

NASOLATERAL PROMINENCES FROM THE NASOMEDIAL PROMINENCE THERE

CAN BE VARYING BUT EQUAL DEGREES OF UNSUCCESSFUL OBLITERATION OF

THESE EMBRYONIC GROOVES ON BOTH SIDES OR ASYMMETRICAL DIFFER

ENCES BETWEEN THE TWO SIDES

THE DOUBLING OF THE FISSURES MORE THAN DOUBLES THE PROBLEM IN

THE ORIGINAL DEFORMITY AND ITS EXAGGERATION DURING INTRAUTERINE

GROWTH AND THEREAFTER THE RESULTS OF THIS WILL BE DISCUSSED IN

CHAPTER ON ANATOMY



PRIMARY AND SECONDARY PALATES

THE PRIMARY PALATE
AND THE SECONDARY PALATE ARE DELINEATED BY THE

INCISIVE FORAMEN AS THE CENTRAL LANDMARK AND SUTURES EXTENDING

ANTEROLATERALLY TO THE SPACES BETWEEN THE MAXILLARY LATERAL INCISOR

AND THE FIRST CANINE TOOTH ON EACH SIDE THIS DESCRIPTION WAS

ORIGINALLY
NOTED BY FOGHANDERSEN AND LATER SIMPLIFIED AND

POPULARIZED BY KERNAHAN AND STARK PNMA
AS STATED SUCCINCTLY BY KERNAHAN FOR STARKS BOOK CLEFT PALATE

PALATE
INCISIVE

IN 1968 FORAMEN

SECONDARY

THE CLASSIFICATION WAS BASED ON THE EVOLUTION AND MODCOF GROWTH OF TISSUES

FORMING THE PRIMARY AND SECONDARY PALATES BRIEFLY THE PRIMARY PALATE
PALATE

COMPRISING THE CENTRAL PORTION OF THE UPPER LIP PREMAXILLA UPPER INCISORS

AND ANTERIOR NASAL SEPTUMFORMS BETWEEN THE FOURTH AND SEVENTH WEEKS OF

INTRAUTERINE LIFE AND EXTENDS TO THE NASOPALARINE CANAL SITE OF THE INCISIVE

FORAMEN THE SECONDARY PALATECOMPRISING THE REMAINDER OF THE HARD

PALATE AND THE SOFT PALATE POSTERIOR TO THE INCISIVE FORAMENFORMS BETWEEN

THE SEVENTH AND TWELFTH WEEKS AS PAIR OF SHELVES THAT GROWTOWARD THE

MIDLINE AND FUSE IN NORMALLY DEVELOPING EMBRYO

IN VIEW OF THESE FINDINGS THE GENESIS OF BOTH RARE AND COMMON LIP
AND

PALATE DEFORMITIES BECOMES OBVIOUS EITHER THE PRIMARY OR SECONDARY PALATE

BOTH MAY BE INVOLVED RESULTING IN DEGREE OF MALFORMATION FROM

SUBMUCOUS PALATE CLEFT OR VERMILION NOTCH TO BILATERAL CLEFT INVOLVING ALL

DIMENSIONS OF BOTH PALATES

BILATERAL PECULIARITIES

CERTAIN ASPECTS THAT ARE PECULIAR TO BILATERAL CLEFTS DESERVE SPECIAL

CONSIDERATION IN THE COMPLETE BILATERAL CLEFTING THE CENTRAL

FRONTONASAL COMPONENT IS SEPARATED FROM BOTH LATERAL ELEMENTS

THE MIDDLE SEGMENT SEEMS THUS TO BE RELEASED FROM ANY RESPON

SIBILITY TO THE LATERAL ELEMENTS AND THEY IN TURN BEING SOMEWHAT

PASSED BY WITHHOLD THEIR USUAL CONTRIBUTION TO THE CENTRAL

ELEMENT ALTHOUGH THE SAME CLEFT DISCREPANCIES OCCUR AS IN THE

UNILATERAL CLEFT DOUBLING THE ACTION COMPOUNDSTHE EFFECT ON THE

CENTRAL PORTION INCLUDING THE PROLABIUM PREMAXILLA COLUMELLA

AND SEPTUM



THE PHILTRUM DILEMMA

BEFORE VEAU GOT FLEISCHMANN AND HOCHSTETTER TOGETHER ON THE

MESODERMAL MIGRATION HYPOTHESIS THOMAS MULLEN OF SAN

FRANCISCO IN 1932 MADE SOME INTERESTING OBSERVATIONS

HAVE NEVER BEEN ABLE TO DEMONSTRATE ANY MUSCLE IN THE PARINGS FROM THE

MARGINS OF THE PROLABIUM IN COMPLETE BILATERAL CLEFTS OF THE LIP STUDY

OF THE REPOTTED CASES OF CYCLOPIA IN WHICH THE NASOFRONTAL PROCESS FAILS TO

DESCEND AND ENTER INTO THE FORMATION OF THE MOUTH BUT REMAINS ABOVE THE

SINGLE EYE IN THE FORM OF PROBOSCIS REVEALS THE FACT IN MANY INSTANCES THAT

WHILE THERE WAS AN ABSENCE OF THE PREMAXILLARY BONES THE LIPS WERE NORMAL

EVIDENTLY IN THESE CASES THE MAXILLARY PROCESSES HAVE UNITED IN HE MIDLINE

AND THE
LIPS HAVE BEEN FORMED WITHOUT ANY ELEMENTS FROM THE NASOFRONTAL

PROCESS CRAIG MALHERKE PRIANO AM OF THE OPINION THAT THE ORBICULARIS

ORIS NEVER RECEIVES ANY FIBERS FROM THE NASOFRONTAL PROCESS BUT THAT THE

MUSCLE ELEMENTS GROW INTO THIS AREA FROM THE SIDES AND THERE IS NEVER ANY
MUSCLE IN THE ISOLATED PROLABIUM OF COMPLETE BILATERAL CLEFTS THE FACT

THAT THE ENTIRE MUSCLE BED FROM WHICH THIS WHOLE SYSTEM IS DEVELOPED IS

CONFINED TO THE AREA OF THE HYOID ARCH UNTIL THE SEVENTH WEEK WHEREAS THE

LIPS ARE FORMED BY THE UNION OF THE MAXILLARY PROCESSES WITH THE MEDIAN

PROCESSES BEFORE THIS TIME MAY ACCOUNT FOR THE FACT THAT THERE IS NO MUSCLE IN

THE TISSUES OF THE PROLABIUM IN COMPLETE BILATERAL CLEFTS

MIROSLAY FARA WITH HISTOLOGIST SMAHEL OF THE PLASTIC SURGERY

CLINIC CREATED BY BURIAN AT CHARLES UNIVERSITY PRAGUE FINDING NO

STRIATED MUSCLE FIBERS IN THE PROLABIUM OF COMPLETE BILATERAL

CLEFTS CONCURRED IN 1967 WITH THE EARLIER DEDUCTIONS BY BURIAN

ALBERT DAVIS AND STANEK

THE MUSCLE FIBERS OF THE MUSCULUS ORBICULARIS OTIS ARE NOT FORMED AS RESULT

OF THE TRANSFORMATION OF THE MESENCHYMAL CELLS IN SITU BUT AS RESULT OF

THE GROWTH OF SAID MUSCLES FROM THE SIDE TOWARDTHE CENTER OF THE PHILTRUM
THE FORMATION OF COMPLETE CLEFT WHICH IN EMBRYOGENESIS PRECEDES THE

GROWTH OF THE MUSCULAR FIBERS THUS CAUSES THE
STERILITY OF THE PROLABIUM

UNION OF THE ORBICULARIS ORIS MUSCLE IN THE UPPER LIP CAN OCCUR

INDEPENDENTLY OF THE FRONTONASAL PROCESS PARTICIPATION IN

CYCLOPIA THE PRIMITIVE PROBOSCIS PROJECTS ABOVE THE SINGLE CENTRAL

EYE AND THE INTACT UPPER LIP HAS MUSCLE UNION BELOW IT YET THIS

LIP IS NOT NORMAL AND PRESENTS NO PHILTRUM COLUMNS ASSOCIATED

VERTICAL GROOVE OR CUPIDS BOW THUS WOULDLIKE TO HYPOTHESIZE



THAT ALTHOUGH THE FRONTONASAL COMPONENT CONTRIBUTES NO MUSCLE

TO THE UPPER LIP ITS PARTICIPATION IN THE PHILTRUM PARTY IS

RESPONSIBLE FOR PARTIAL MIDLINE INTERRUPTION OF WHAT WOULD

OTHERWISE BE FLAT UNINTERESTING ENDON UNION OF THE LATERAL

MUSCLE BUNDLES INSTEAD WHEN THE FRONTONASAL COMPONENT NOR

MALLY ENTERS FROM ABOVE DESCENDING VERTICALLY BETWEEN THE

MUSCLED MAXILLARY ELEMENTS IT CAUSES RIPPLES EXPRESSED IN COL

UMNS DIMPLES AND THE CURVES OF CUPID

JUST HOWTHIS PROCESS TAKES PLACE IS STILL OPEN TO ARGUMENT IN

1962 MONIE AND CACCIATORE OF THE UNIVERSITY OF CALIFORNIA SAN

FRANCISCO AFTER THE FIRST REAL RESEARCH ON THIS SUBJECT REPORTED NO

EVIDENCE THAT THE PHILTRUM IS RELATED TO THE LINES OF FUSION OF

FACIAL PROCESSES IN THE EMBRYO RATHER THEY SAID IT IS ASSOCIATED

WITH INCREASING MEDIAN DENSITY OF CONNECTIVE TISSUE OF THE UPPER

LIP APPARENT BETWEEN THE THIRD AND FOURTH MONTHS OF FETAL LIFE

ONE BILATERAL CLEFT CLOSURE IN WHICH WAS ABLE WITHOUT

TENSION TO BRING THREEQUARTERS OF CIRCLE OF MUSCLE AROUND TINY

TETHERED MIDPHILTRUM INVERTED INTO DIMPLE AND PERSISTED AS

SUCH THIS SERENDIPITOUS DIMPLE LED ME TO CONJECTURE FURTHER ON

THE ETIOLOGY OF THE PHILTRUM CONFIGURATION MONIE WAS REQUESTED

TO REVIEW HIS BILATERAL CLEFT SPECIMENS TO DETERMINE THE TIME OF

UPPER LABIAL SULCUS FORMATION THE QUESTION WAS WHETHER THE

PROLABIUMPHILTRUM IS STILL TOTALLY TETHERED TO THE PREMAXILLA

WHILE THE GROOVE AND EMINENCES ARE BEING FORMED MONIE EX

PLAINED THAT HIS SPECIMENS HAD BEEN CUT ON THE TRANSVERSE PLANE

TO GIVE THE BEST VIEW OF THE PHILTRUM BUT UNFORTUNATELY DID NOT

SHOW THE LABIAL SULCUS

LATHAMS RESEARCH DOES NOT SEEM TO CONFIRM THE FINDINGS OF

MONIE HE WROTE IN JULY 1973

LOOK AT SOME HORIZONTAL SECTIONS THROUGH THE UPPER LIP REGION OF NORMAL

FETUS MADE IT CLEAR THAT THE PHILTRAL GROOVE IS NOT CAUSED BY FIBERS EMANATING

FROM THE MIDPALARAL SUTURE THE FLARED OUT POSTERIOR ENDS OF THE MEDIAL

CRURA OF THE ALAR CARRILAGES DO LIE IN THE SUPERIOR PART OF THE PHILTRAL RIDGE

HOWEVER MUCH MORE STRIKING AND OBVIOUS MECHANISM CAUSING THE PHILTRAL

GROOVEWAS SEEN IN THE ARRANGEMENT OF THE LABIAL MUSCLES THE SECTIONS SHOW

MUSCLE FIBERS ARISING FROM THE ALVEOLAR BONE OVER THE LATERAL INCISOR THEN

COURSING ANTEROMEDIALLY TO AN INSERTION IN THE MEDIAL PHILTRAL PART
OF THE LIP

JUST BENEATH THE EPIDERMIS THIS HAS BEEN CONFIRMED IN ANOTHER SPECIMEN

SECTIONED IN THE SAGITTAL PLANE



THIS
READILY EXPLAINS WHY THE LIP OF BILATERAL CLEFT INFANT DOES NOT RETRACT

MUCH WHENTHE UNDERLYING PREMAXILLARY BONE IS RETRACTEDBECAUSE THERE ARE

NO MUSCLES IN THE BILATERAL CLEFT LIP THIS INCIDENTALLY WOULD ALSO APPEAR TO

SUPPORT THE RECENT VIEW THAT MUSCLE SHOULD BE PULLED INTO THE MIDLINE IT

WOULD HE NICE IF THE RIGHT MUSCLES COULD BE HROUGHT IN

FINALLY IN 1976 LATHAM WITH DEATON CLARIFIED HIS LATEST

ANATOMICAL FINDINGS ON THE PHILTRUM WHAT FOLLOWS IS SUMMARY
OF THESE FINDINGS WITH SOME OF THE ILLUSTRATIONS PUBLISHED IN THE

JOURNAL OF ANATOMY

THE COURSE AND INSERTION PATTERN OF MUSCLE FIBRES IN THE PHILTRUM OF THE

HUMAN UPPER LIP WERE STUDIED IN SEVEN POSTMORTEM SPECIMENS USING SERIAL

HISTOLOGICAL SECTIONS AND RECONSTRUCTION METHOD USING SHEETS OF PLEXIGLAS

THE FIBRES OF THE MUSCULUS ORBICULARIS ORIS ENTERING THE UPPER LIP FROM ONE SIDE

WERE OBSERVED TO DECUSSATE IN THE MIDLINE AND PROCEED TO INSERT INTO THE SKIN

OF THE OPPOSITE SIDE LATERAL TO THE PHILTRAL GROOVE THE PHILTRAL RIDGES

APPEARED TO REPRESENT THE MEDIAL BORDERS OF BILATERAL MUSCLE INSERTION ZONES

OF THE LIP IN WHICH THE FIBRES OF THE ORBICULARIS ORIS RAISED THE LEVEL OF THE

SKIN BY SPLAYING OUT AND INSERTING INTO IT

HERE ARE HORIZONTAL RECONSTRUCTIONS OF THE UPPER LIP MUSCULA

TURE OF AN 1814 WEEK FETUS AND OF NEWBORN INFANT

CONTRIBUTIONS TO PHILTRAL FORM ALSO CAME FROM THE MUSCULUS LEVATOR LAB II

SUPERIORIS AS IT DESCENDED AS FAR MEDIALLY AS THE
PHILTRAL RIDGE TO INSERT INTO THE

VERMILION BORDER LATERAL TO THE MEDIAN GROOVE AND FROM FIBRES OF THE

MUSCULUS NASALIS WHICH INSERTED INTO THE
PHILTRAL RIDGES SUPERIORLY THE

PHILTRAL GROOVE CORRESPONDED TO THE MORE COMPACT MEDIAN DECUSSATION OF

ILLI THE ORBICULARIS ORIS WHERE LIP THICKNESS WAS ALSO REDUCED BY THE RELATIVE

ABSENCE OF MUSCLE FIBRE INSERTIONS INTO THE SKIN THE DISPLACEMENT OF THE

VERMILION BORDER GIVING RISE TO CUPIDS BOW APPEARED TO RESULT FROM THE



LIFTING
ACTION OF THE LEVATOR LAB II SUPERIORIS

LATERAL TO THE MEDIAN GROOVE IN

CONJUNCTION
WITH DEPRESSOR ACTION BY THE ORBICULARIS ORIS ON THE MEDIAN

TUBERCIE

EACH OF THESE THEORIES COULD SUPPOSE REPRESENT THE RESIDUAL

EFFECT OF THE MUSCIELESS FRONTONASAL COMPONENTSBECOMING OVER

WHELMED DIMPLED AND RIDGED BY THE INFLOW OF LATERAL MUSCULA

TURE

PREMAXILLA

WOO FOUND FROM EMBRYOLOGICAL STUDIES THAT THE PREMAXILLA

DEVELOPS FROM TWO PAIRS OF OSSIFICATION CENTERS THE PRINCIPAL PAIR

FORMS THE PRIMORDIA OF THE LATERAL INCISORS EXTENDS UPWARD AND

WITH THE MAXILLA PROCEEDS FORWARD TO EMBRACE THE PREMAXILLA ON

EITHER SIDE THIS UNION IS COMPLETE BY THE END OF THE THIRD

MONTH

TIME OF PROTRUSION

IN 1954 STARK PRESENTED 60DAYOLD EMBRYO OF 46 MM WITH

BILATERAL CLEFTS REVEALING ADVANCED PROTRUSION OF THE PREMAXILLA IN

1966 KRAUS KITAMURA AND LATHAM PRESENTED THREE INTERESTING

EMBRYOS THAT SEEM TO TAG THE TIME OF PROTRUSION THEIR 41 AND

43DAYOLD EMBRYOS SHOWED NO SIGNS OF PREMAXILLARY PROJECTION

BUT IN THEIR 47DAYOLD SPECIMEN PROTRUSION WAS BEGINNING TO

APPEAR THUS LATHAM IN 1973 CONCLUDED THAT PROTRUSION IN

BILATERAL CLEFTS BEGINS AT ABOUT 45 DAYS 10 DAYS AFTER THE ORIGINAL

CLEFTING WHICH OCCURS AT 35 DAYS AND THEN DEVELOPS RAPIDLY FOR



25 DAYS TO REACH PROPORTIONS AT 70 DAYS 10 WEEKS COMPARABLE TO

THOSE SEEN AT BIRTH RECENTLY HE HAS BEEN WORKING ON
13WEEKOLD BILATERAL CLEFT FETUS WHICH REVEALS PREMAXILLARY PRO
TRUSION EQUIVALENT TO THAT OF THE 10WEEK FETUS AND IN FACT SIMILAR

TO THAT SEEN AT BIRTH THIS TIMING IS SIMILAR TO WHAT HE NOTED IN

UNILATERAL CLEFTS IN HIS 1969 CLEFT PALATE JOURNAL STUDY

CAUSE OF PROTRUSION

BONE GROWTH THERE HAVE BEEN NUMEROUS THEORIES AS TO THE

CAUSE OF PREMAXILLARY PROTRUSION IN BILATERAL CLEFTS IN 1934 VICTOR

VEAU PROPOSED BONECENTERED CONCEPT OF FORWARD GROWTH FORCE

WITHIN THE DEVELOPING VOMEROPREMAXILLARY STEM THRUSTING THE

PREMAXILLARY SEGMENT INTO PROTRUSION POSITION SOME SURGEONS

HAVE UPHELD FELLOW SURGEON VEAUS BELIEF IN THE EXCESSIVE GROWTH

BETWEEN THE VOMER AND THE PREMAXILLA IN FACT IN 1949 DENIS

BROWNE OF LONDON DEMARCATED THIS ZONE FROM THE QUIESCENT

VOMERBY CARTILAGEFILLED SUTURE LINE AND DESIGNED HIS EXCISION

FOR SETBACK IN THIS AREA OF SOCALLED OVERGROWTH

MUSCLE RUPTURE MANY AUTHORITIES POINT TO THE DISRUPTED FACIAL

MUSCULATURE AS AN ADEQUATE EXPLANATION OF THE CAUSE OF THIS

SKELETAL DEFORMITY AND THUS ADVOCATE EARLY RESTORATION OF THE

MUSCLE CONTINUITY OF THE LIP AS LOGICAL TREATMENT PRUZANSKY IN

1954 AND AGAIN IN 1964 TOOK THIS STAND SLAUGHTER HENRY AND

BERGER IN 1960 NOTED THE POSITION OF TH PHILTRUM AND PREMAXILLA

DISPLACED FAR ANTERIOR TO THE NORMAL PLANE AND ACCUSED

THIS IS DUE TO THE LACK OF RESTRAINING ACTION OF THE NORMALLY CONSTITUTED

ORBICULARIS ORIS AND ITS ACCESSORY MUSCLES THE UNOPPOSED POWERFUL ACTION OF

THE TONGUE IS THEN FREE TO EXERT ITSELF ACCENTUATING THE DEFORMITY

IN 1967 FARA AND SMAHEL STATED

THE ANATOMICAL INCOMPLETENESS AND FUNCTIONAL
INEFFICIENCY OF THE MUSCULUS

ORBICULARIS ORIS IN COMPLETE BILATERAL CLEFTS CONTRIBUTES MOST PROBABLY TO THE

FORMATION OF MARKED PROTRUSION OF THE PREMAXILLA MANIFESTING ITS FUNC

TIONAL DISCORDANCE IN ALL THE MUSCLES OF EXPRESSION AND THE DISTURBANCE OF THE

HARMONIOUS DEVELOPMENT OF THE WHOLE MIDDLE FACIAL REGION

CARTILAGE GROWTH OTHERS HAVE PLACED GREAT PART OF THE

RESPONSIBILITY FOR PREMAXILLARY PROJECTION ON THE ASSOCIATED CARTI

LAGINOUS STRUCTURES
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PATTEN QUERIED AS LATE AS 1971

THE FORWARD GROWTH OF THE EMBRYONIC NOSE IS RELATIVELY LATE PROCESS
IF THE

INTERMAXILLATY SEGMENT IS NOT PROPERLY ANCHORED BY THE TIME THE NASAL

GROWTH ACCELERATES MIGHT THAT BE FACTOR IN THE WAY IT IS CARRIED FAR OUR OF

ITS NORMAL RELATIONS

YET IT WAS JAMES SCOTT PROFESSOR OF DENTAL ANATOMY

QUEENS UNIVERSITY BELFAST WHO IN 1953 REDIRECTED ATTENTION TO

THE ROLE OF THE NASAL SEPTUM IN FACIAL GROWTH AN INDEFATIGABLE

RESEARCH WORKERWITH DEVASTATING LOGIC AND DENTAL LIBERAL WITH

DRY ULSTER WIT HE OPENED HIS LECTURES WITH

IM GOING TO SPEAK TO YOU ABOUT BONE GROWTH BUT THERES NOT GOING TO BE

ANY NEWFANGLED HISROCHEMISTRY IN WHAT SAY

SHORT STOCKY WITH BIG AMIABLE FACE HE WAS CRIPPLED WITH

RHEUMATOID ARTHRITIS WHICH FORCED HIM TO TEACH FROM WHEEL JAMER SCOTT

CHAIR EVEN UP TO THE END HE BUBBLED WITH VITALITY AND CHEERFUL

NESS STRESSING THE ROLE OF THE CRANIAL SUTURES AND POINTING TO

THE CARTILAGINOUS PARTS OF THE CRANIAL BASE AND NASAL SEPTUM AS THE PACE SETTER

IN SKULL GROWTH

ACCORDING TO SCOTT THE GROWTH OF THE CARTILAGE OF THE NASAL

SEPTUM ACTS AS THE FORCE FOR GROWTH OF THE UPPER FACIAL SKELETON IN

ANTEROPOSTERIOR AND VERTICAL DIMENSIONS THE GROWING SEPTAL

CARTILAGE SEPARATES
THE SUTURE LINES PERMITTING NEW BONE GROWTH

IT HAS BEEN SAID TO ACT AS KIND OF EPIPHYSEAL PLATE FOR THE

WHOLE OF THE UPPER FACIAL SKELETON THIS IS THE MECHANISM OF

GROWTH FROM THE LATTER PART OF FETAL LIFE THROUGH THE FIRST THREE

YEARS OF LIFE THEN FOR THE REST OF THE FIRST DECADE SUTURAL GROWTH

DIMINISHES AS SURFACE APPOSITION AND RESORPTION GRADUALLY TAKE

OVER

ANOTHER OF SCOTTS ENDOWMENTSTO CLEFTS WAS THE INSPIRATION OF

ARDENT STUDENTS SUCH AS BURSTON AND LATHAM BURSTON ACTUALLY

WENT TO SCOTT FOR THESIS TOPIC AND WAS GIVEN THE CHONDRO

CRANIUM OF THE SHEEP HIS WORKON THIS SUBJECT WAS LATER APPLIED

TO CLEFT PALATE IN 1958 HE REPORTED THE ABNORMAL DEVELOPMENT

FOLLOWING CLEFTING AND SINCE THEN HE HAS CREATED WORLD

RENOWNED CLEFT CENTER IN LIVERPOOL ENGLAND

11



LATHAMS HYPOTHESIS UNDER NORMAL CIRCUMSTANCES THE BONY

PREMAXILLA IS KEPT IN PLACE BY ITS EARLY FUSION WITH THE MAXILLA TO

FORM ONE BONE AND BY THE CONTINUITY OF MUCOGINGIVAL TISSUES

AROUND THE DEVELOPING DENTAL ARCH THE DEVELOPMENT OF BILATERAL

CLEFTS CREATES HAVOC IRISH ORAL BIOLOGIST RALPH LATHAM ORIGI

NALLY OF BELFAST TRAINED BY SCOTT STIMULATED BY BURSTON AND NOW
IN RESEARCH AT THE UNIVERSITY OF NORTH CAROLINA SCHOOL OF DEN

TISTRY HAS PUT IT ALL TOGETHER IN LOGICAL HYPOTHESIS IN 1973 BOTH

IN THE BRITISH JOURNAL OF PLASTIC SURGERY AND AT THE FOUNDATION

CLEFT PALATE SYMPOSIUM AT DUKE UNIVERSITY HE PROPOSED

RALPH LATHAM
IN THE BILATERAL CLEFT THE PREMAXILLARY SEGMENT IS UNDER NO RESTRAINT LATERALLY

EITHER FROM BONE OR GINGIVAL FIBROUS TISSUE CONSEQUENTLY ITS ATTACHMENT TO

THE NASAL SEPTUM BY THE SEPTOPREMAXILLARY LIGAMENT BECOMES DOMINANT

FACTOR

HE ALSO NOTED THAT IN NORMAL GROWTHAS THE NASAL SEPTUM GROWS

FORWARD IT DRAWS THE UPPER JAW WITH IT BUT NOT AT THE SAME RATE

IN THE BILATERAL CLEFT THE PREMAXILLARY SEGMENT IS CARRIED FORWARD

AT THE SAME RATE AS THAT OF THE GROWING SEPTUM TO WHICH IT IS

FIRMLY HELD

FOR BONE FORMATION TO OCCUR AT SKULL SUTURE THERE MUST BE

TENSION BETWEEN BONE EDGES SCOTT 1948 1953 1954 MOSS
1954 SELMAN AND SARNAT 1957 PRITCHARD SCOTT AND GIRGIS

1956 THE PREMAXILLA UNITED TO THE FORWARDGROWING NASAL

SEPTUM BUT RESTRAINED BY THE VOMER SETS UP TENSION AT THE

VOMEROPREMAXILLARY SUTURE CREATING CONDITION FOR BONE FORMA
TION INDEED THE VOMEROPREMAXILLARY SUTURE IS THE MAJOR SITE OF

RIGID HARD TISSUE FORMATION AND ELONGATION OF THIS SEGMENT

PRUZANSKY CONFIRMED THIS FINDING IN 1971 WITH SERIAL RADIOGRAPHY

FOLLOWING PLACEMENT OF METALLIC IMPLANTS

YET AS POINTED OUT BY LATHAM PREMAXILLARY PROTRUSION IS NOT

DRIVEN FORWARD BY EXCESSIVE VOMEROPREMAXILLARY SUTURE GROWTH
RATHER THE PREMAXILLA IS CARRIED FORWARD BY ITS ATTACHMENT TO THE

NASAL SEPTUM THROUGH THE SEPTOPREMAXILLARY LIGAMENT TO COM
PLETE THE PICTURE LATHAM POINTS OUT

IF BONE MAY NOT PUSH AGAINST BONE IT APPEARS BONE MAY PUSH AGAINST SOFT

TISSUE GROWTH OF THE MAXILLA FROM LATE FOETAL LIFE INTO THE EARLY YEARS OF

12
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CHILDHOOD IS CHARACTERIZED BY BONE FORMATION ON THE UPPER AND POSTETIOR

SURFACES WITH PROGRESSIVE DOWNWARDAND FORWARD PTOGTESS
OF THE UPPER JAW

ROSS AND JOHNSTON ORTHODONTIST ROSS OF THE HOSPITAL

FOR SICK CHILDREN TORONTOAND GENETICIST JOHNSTON OF THE

NATIONAL INSTITUTE FOR DENTAL RESEARCH BETHESDA MARYLAND

EXPRESSED DIFFERENT OPINION ABOUT THE POSITION OF THE PREMAXILLA

IN COMPLETE BILATERAL CLEFTS IN THEIR 1972 BOOK CLEFT LZ AND

PALATE

THE PREMAXILLARY SEGMENT APPEARS TO BE TREMENDOUSLY ADVANCED PROTRUDING

BEYOND THE TIP OF THE NOSE THIS HAS OFTEN BEEN CITED AS AN ILLUSTRATION OF THE

VIGOROUS GROWTH OF THE NASAL SEPTUM AND AS CONFIRMATION OF THE THEORY THAT

THE CARTILAGINOUS NASAL SEPTUM PROVIDES MUCH OF THE STIMULUS FOR MAXILLARY

GROWTH SCOTT

HOWEVER THE PREMAXILLA IS TIPPED FORWARD AND MOST OF THE PROTRU

SION IS DUE TO THE FORWATD ROTATION OF THE ALVEOLUS THE ANTERIOR NASAL SPINE

WHICH IS FAIRLY ACCURATE INDICATOR OF PREMAXILLARY POSITION IS ONLY MILDLY

ADVANCED ALTHOUGH POINTING SUPERIORLY BECAUSE OF THE ROTATION PROTRUSION

OF THE PREMAXILLARY SEGMENT IS PROBABLY THE RESULT OF NORMAL TONGUE ACTION NORMAL

AGAINST FLEXIBLE AND RELATIVELY UNSUPPORTED BONE WITHOUT THE OPPOSING

FORCE OF CIRCUMORAL MUSCULATURE TO ESTABLISH AN EQUILIBRIUM OF FORCES THE

TIP OF THE NOSE IS INVARIABLY TILTED SLIGHTLY AT BIRTH AS RESULT OF THE POSITION

OF THE PREMAXILLARY SEGMENT THE BASE OF EACH NOSTRIL IS PULLED LATERALLY BY
BILATERAL CLEFT

THE CHEEK MUSCULATURE GIVING THE TYPICAL APPEARANCE

OTHER ASPECTS OF PROTRUSION ACTUAL AND RELATIVE

MUCH OF THE PREMAXILLARY PROTRUSION IS DUE TO THE ABNORMALLY

ANTERIOR POSITION OF THE ALVEOLAR PROCESS WHICH PROCEEDS AS

FORWARD ALVEOLAR GROWTH FOR SEVEN TO EIGHT MONTHS OF INTRAUTERINE

LIFE THE FACT THAT THE TEETH CONTINUE IN NORMAL UPRIGHT POSITION

SUGGESTS THAT THE ALVEOLAR SEGMENT DOES NOT ACTUALLY ROTATE BUT BY

EXPANSION OF THE DENTAL ALVEOLI REACHES MAXIMUM AT ABOUT FOUR

TO FIVE MONTHS AFT THAT ALVEOLAR PROTRUSION PERSISTS AS STATIC

FEATURE

THE DEGREE OF PREMAXILLARY PROTRUSION MAY BE EXAGGERATED BY

THE RELATIVE UNDERDEVELOPMENT OF THE UNATTACHED MAXILLARY SEG

MENTS AS NORMAL FORWARD DEVELOPMENT OF THE EARLY MAXILLAE IS TO

SOME EXTENT DEPENDENT ON FORWARD PULL FROM THE NASAL SEPTUM
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UNDERAEVELOPMENT OF THE MAXILIA

INTRIGUED BY MAXILLARY UNDERDEVELOPMENT ASSOCIATED WITH THE

ABSENCE OF THE CARTILAGINOUS NASAL SEPTUM HARVEY KEMBLE
STUDIED ALL SUCH CASES UNDER AGE 20 YEARS SEEN AT QUEEN MARYS
HOSPITAL ROEHAMPTON LONDON IN THE

PAST 10 YEARS THE TOTAL

WAS EIGHTTHREE CONGENITAL FOUR TRAUMATIC AND ONE UNKNOWN
KEMBLE ACKNOWLEDGED THREE THEORIES ON THE DEVELOPMENT AND

GROWTH OF THE MAXILLA

SCOTTS IMPLICATION OF THE NASAL SEPTUM AS THE DETERMINATOR

OF MIDFACIAL GROWTH 1953 1956 1959 CONFIRMED BY WEIN
MANN AND SICHER 1955

LATHAMS THEORY THAT THE MAXILLAE HAVE INHERENT POTENTIAL

FOR GROWTH WHICH DOES NOT DEPEND ON OUTSIDE INFLUENCES 1968
SARNATS EXPERIMENTAL FINDINGS THAT THE NORMAL NASAL SEPTAL

CARTILAGE GROWTH IS NECESSARY FOR FULL MAXILLARY DEVELOPMENT

1963

AS KEMBLE CONCLUDED THAT HIS CLINICAL FINDINGS CONFIRMED

THEORY IT IS OF INTEREST TO REVIEW HIS ABSTRACT OF SARNATS WORK

SARNAT 1963 1966 DEDUCED FROM EXPERIMENTS OF EXTIRPATION OF

CIRCUMMAXILLARY SUTURES IN MONKEYS AND IN RABBITS THAT BECAUSE LITTLE OR NO

DEFORMITY RESULTED WHEN COMPARED WITH CONTROLS GROWTH WHICH OCCURRED AT

SUTURES WAS OF SECONDARY ACCOMMODATING NATURE FURTHERMORE HE SHOWED

THAT EXTIRPATION OF THE CARTILAGINOUS NASAL SEPTUM FROM GROWING RABBITS

PRODUCED SMALLER NASAL AND MAXILLARY BONES THAN IN CONTROLS THE EXTENT AND

SEVERITY OF THE DEFORMITIES VARIED APPROXIMATELY IN PROPORTION TO THE

AMOUNT OF SEPTUM REMOVED REMOVAL OF CARTILAGINOUS SEPTUM FROM FULL

GROWN RABBITS DID NOT RESULT IN COLLAPSE OF THE SNOUT SO THAT IT SEEMED

UNLIKELY THAT IT WAS LACK OF SUPPORT THAT PRODUCED UNDERDEVELOPMENT OF THE

SNOUT IN GROWING RABBITS SATNAT 1967 FROM THESE EXPERIMENTS IT WOULD

SEEM LIKELY THAT THE CARTILAGINOUS NASAL SEPTUM IS PRIMARILY RESPONSIBLE FOR

FORWARD AND DOWNWARDGROWTH OF THE MAXILLA AND THAT GROWTH AT SUTURES

MAINTAINS AND CONSOLIDATES ITS POSITION AT ANY RATE IN EXPERIMENTAL ANIMALS

THE FACT THAT STENSTROM 1970 FOUND ONLY MINOR DEFORMITIES RESULTING FROM

REMOVAL OF SEPTAL CARTILAGE FROM YOUNG GUINEAPIGS CAN ONLY BE EXPLAINED ON

THE BASIS OF
SPECIES DIFFERENCE

LATHAMS IRISH REACTION IN NOVEMBER 1973 TO THIS STAND IS

RATHER PROVOCATIVE

THERE IS GOOD EVIDENCE THAT THE NASAL SEPTUM IS AN IMPORTANT DETERMINATOR
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OF UPPER FACIAL GROWTH IN THE EMBRYONIC AND FETAL PERIODS INDIVIDUALS WITH

IMPAIRMENT OF THE NASAL SEPTUM USUALLY SHOW UNDERDEVELOPMENT OF THE

UPPER JAW AT BIRTH IT IS OBVIOUS THAT THE HUMAN FACE IS CAPABLE OF

GROWTH AFTER
BIRTH IN THE ABSENCE OF THE NASAL SEPTUM THERE MUST BE

CONSIDERABLE PERIOD BEFORE AND AFTER BIRTH INTO CHILDHOOD WHEN NASAL SEPTUM

STIMULUS AND INTRINSIC MAXILLARY GROWTH ATE COMPLEMENTARY AND WORKING

TOGETHER THERE IS TENDENCY FOR WRITERS ON THIS SUBJECT TO WANT ONE

MECHANISM TO DO THE WHOLE JOB KEMBLE APPEARS TO THINK OF THREE MUTUALLY

EXCLUSIVE MECHANISMS EACH MAKING THEIR MAIN CONTRIBUTION AT DIFFERENT

TIME IN SEQUENCE KEMBLES CONCLUSION HOWEVER IS FAIR ENOUGH IT

SEEMS THAT THE SEPTUM DOES MAKE AN IMPORTANT CONTRIBUTION BOTH IN GROWTH

AND IN STRUCTURAL SUPPORT TO THE UPPER JAW AND IN ITS ABSENCE FULL MAXILLARY

GROWTH WILL NOT BE REALIZED

LATHAM IN CONCLUSION WARNED OF THE DANGER OF EVALUATING

MAXILLARY UNDERDEVELOPMENT AS MEASURED BY THE SELLA TURCICA

NASIONANTERIOR PORTION OF MAXILLA ANGLE

THE SEPTUM PREMAXILLARY BONE AND TEETH ALL APPEAR TO COME FROM THE NEURAL

CREST CELLS IN THE YOUNG EMBRYO AND IF THE SEPTUM IS ABSENT THE INCISOR TEETH

AND BONE ARE LIKELY TO BE ABSENT TOO SUCH IS THE CASE IN CYCLOPIA AND

ARHINENCEPHALY THEN THE SNA ANGLE COULD BE LOW BECAUSE OF THE ABSENCE OF

THESE STRUCTURES SUGGESTING MORE UNDERDEVELOPMENR OF THE MIDDLE THIRD OF

THE FACE THAN IS ACTUALLY PRESENT

COMBINATION OF FACTORS

ACTUALLY THE PREMAXILLARY PROJECTION DEFORMITY MUST BE THE RESULT

NOT OF ONE FACTOR BUT OF THE INTERRELATION OF MANY FACTORSLACK OF

BONY CONTINUITY GROWTH AT THE SUTURE CLEFT OF THE ORBICULARIS ORIS

MUSCLE FORWARD GROWTH OF THE CARTILAGINOUS SEPTUM AND EXPAN

SION OF THE ALVEOLAR PROCESS

THE NOSE

WITH THE BILATERAL CLEFT DEFORMITY THE ENTIRE NOSE IS DEFICIENT IN

1973 STARK AND KAPLAN REPORTED TRACING TWO BILATERAL CLEFT EM

BRYOS TO MEASURE THE ECTODERMAL VOLUME RATIO OF THE PRIMITIVE

NOSE THEY FOUND EXTREMELY SMALL MEASUREMENTS OF 81 79 CUBIC

CM FOR THE 405 MM EMBRYO AND 121108 CUBIC CM FOR THE

46 MM ONE THESE FINDINGS EXHIBIT THE GREAT DEFICIENCY OF ECTO

DERM IN THE BILATERAL CLEFT LIP NOSE HORRENDOUS LACK OF NASAL

GERM PLASM
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II

WHATEVER HAPPENED TO
THE BABY COLUMELLA

IN 1974 LARHAM AND WORKMANNOTED IN GEORGIADE AND

HAGERTYS VOLUME ON THE TRANSACTIONS THE CLEFT LIP AND PALATE

SYMPOSIUM HELD AT DUKE UNIVERSITY

IN THE BILATERAL CLEFT CONDITION THE ANTERIOR NASAL SPINE NESTLES BETWEEN THE

FLARED OUT ENDS OF THE MEDIAL CRURA THE
PRESENT INTERPRETATION IS THAT THE

SPINE IS TOO FAR FORWARD NOT THAT THE CRURA ARE TOO FAR BACK

THE PREMAXILLARY BONES ATE CLEARLY SET FARTHER FORWARD ON THE NASAL SEPTUM
THAN NORMALLY HOWEVER LARGE PART OF THE PROBLEM WITH THE COLUMELLA IS

DUE TO THE FORWARD EXPANSION OF THE ALVEOLAR
PROCESS BENEATH THE MEDIAL

CRURA OF THE ALAR CARTILAGES

LATHAM BLAMES THE TOTAL CLINICAL ABSENCE OF THE COLUMELLA

PRIMARILY ON FAILURE OFDIFFERENTIAL GROWTH AND SECONDARILY ON THE

INVASION OF THE COLUMELLA AREA BY THE FORWARD GROWING AND

EXPANDING ALVEOLAR PROCESS

NORMAL DEVELOPMENT OF THE COLUMELLA IS DEPENDENT UPON THE

FACT THAT THE ANTEROPOSTERIOR DIMENSION OF THE CARTILAGINOUS

SEPTUM INCREASES AT FASTER RATE THAN THE VOMER AND PREMAXILLA
THUS PULLING AN ELONGATION OF THE COLUMELLA AND SHOVING

PROJECTION TO THE NASAL TIP LATHAM EXPLAINS IT THIS WAY

WHEN BILATERAL CLEFTS DIVIDE THE PRIMARY PALATE THE COUNTERBALANCE ON THE

SEPROPREMAXILLARY LIGAMENT IS VASTLY REDUCED THE SEPROPREMAXILLARY LIGA

MENT THEN EXERCISES DOMINANT INFLUENCE ON THE PREMAXILLARY BONES WHICH

ARE HELD TIGHTLY TO THE ANTEROINFERIOR BORDER OF THE NASAL SEPTUM THIS WOULD

ACCOUNT FOR THE FORWARDLY PLACED BASAL
PART OF THE PREMAXILLAE THE FORWARD

GROWTH DIFFERENTIAL BETWEEN THE NASAL SEPTUM AND PREMAXILLARY BONE FAILS

THUS THE LOSS OF COLUMELLA IS DUE DIRECTLY TO THE LACK OF THIS

DIFFERENTIAL GROWTH BETWEEN THE SEPTUM AND THE PREMAXILLA THE
NASAL TIP AND ITS CARTILAGES ALSO MUST SUFFER THE CONSEQUENCES LIKE

TENT WITHOUT THE INSERTION OF ITS FRONT POLE THE NASAL TIP NEVER

LEAVING THE ANGLE OF ITS ALAR CARTILAGES FLATTENED AND THE FEET

OF ITS MEDIAL CRURA SPLAYED

AS FURTHER PROOF THAT THE PREMAXILLARY SEGMENT PERSISTS IN AN

EMBRYONIC RELATIONSHIP TO THE NASAL SEPTUM IN BILATERAL CLEFTS

LATHAM FOUND JACOBSONS ORGAN AS PIT IN THE SEPTAL MUCOUS
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MEMBRANE NOT IN THE FULLTERM NORMAL POSITION ANTERIOR TO THE

ALVEOLAR PROCESS BUT RATHER ABOVE AND BEHIND IT

WHEN IN ADDITION THE DEVELOPING ALVEOLUS BULGES FORWARD

DURING GRADUAL ANTERIOR EXPANSION OF THE INCISOR TEETH AND ALVEO

LAR PROCESS
TO ENCROACH UPON THE COLUMELLA BASE THERE IS FURTHER

OBLITERATION OF THIS NASOLABIAL ANGLE THE SWINDLED COLUMELLA IS

LEFT RELATIVELY AS WELL AS ACTUALLY DESTITUTE
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