
ANATOMY OF THE PALATE

BONY SKELETON

BONY SKELETAL SCAFFOLD FOR THE PALATE CONSISTS OF THE BONES

ADJACENT TO THE BASE OF THE SKULL INCLUDING THE SPHENOID AND

TEMPORAL THE PREMAXILLA THE MAXILLA PROPER AND THE PALATINE

BONE THESE BONES OFFER THE ORIGINS AND INSERTIONS OF THE MUSCLES

AND PROVIDE THE EXITS OF THE NERVES AND BLOOD VESSELS SERVING THE

PALATE

INCISIVE

FORAMEN

INCISIVE

PREMAXILLA
SUTURE

MEDIAN

PALATINE UTU1E

PROCESS
OF IN TRANSVEISC

LATERAL

PILINE
TOMMEN

PTERYGOTD NY

MEDIAL F7
OOVE

INCISIVE
PRERYGOID EUSRACHIAN

GVA

THESE BONES OF COURSE ARE COVERED WITH PERIOSTEUM BEFORE

RECEIVING THE PALATAL MUSCLES AND APONEUROSIS THE ENTIRE AREA IS PALATE

COVERED FINALLY WITH MUCOUS MEMBRANE IN THE HARD PALATE AREA

THE MUCOSA IS GRAYISH PINK AND TIGHTLY ADHERENT TO THE PERIOS
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TEUM THE MUCOUS MEMBRANE OF THE ORAL SURFACE OF THE SOFT

PALATE IS HIGHLY VASCULAR AND RED IN COLOR COVERED BY NON

KERATINIZED STRATIFIED SQUAMOUS EPITHELIUM LAYER OF ELASTIC

FIBERS SEPARATES THE LAMINA PROPRIA FROM THE SUBMUCOSA WHICH

CONTAINS MANY MUCOUS GLANDS AT THE FREE BORDER OF THE SOFT

PALATE THE ORAL MUCOSA CHANGES TO PSEUDOSTRATIFIED CILIATED

COLUMNAR EPITHELIUM OF NASAL MUCOSA

PALATAL MU SCULATU RE

GUSTAVO SANVENEROROSSELLI OF MILAN HISTORICAL SCHOLAR WHO

ACCUMULATED AN EXTENSIVE PLASTIC SURGERY LIBRARY REMINDED CLEFT

SPECIALISTS AT THE 1973 COPENHAGEN INTERNATIONAL CLEFT PALATE

CONGRESS THAT LEONARDO DA VINCI UNDERSTOOD THE FUNCTION OF THE

SOFT PALATE IN USING VOWELS IN SPEECH AND WAS COGNIZANT OF THE

VARYING LEVELS ATTAINED BY THE PALATE DURING SPEECH

THE FIRST TRUE ANATOMICAL DESCRIPTIONS OF NORMAL ANATOMY OF

VON LUSCHKA

PALATE AND PHARYNX WERE PUBLISHED BY VON LUSCHKA IN

GERMAN IN 1868

PA1AT VICTOR VEAU OF 1H DES ENFANTS ASSIST PARIS PUBLISHED HIS

LPOFLCUROSLS

PA1ATOPHAI NGCUS
CLASSIC BOOK DIVISION PALATINE IN 1931 HERE HE DESCRIBED THE

TOMY AND PATHOLOGY OF CLEFT PALATE GLEANED FROM HIS VAST

PA1ATOPHARYNGCU NUMBER OF CASES AND HIS HUNDREDS OF SURGICAL PROCEDURES IN AN

EXPLICIT DIAGRAM OF THE PALATAL ANATOMY HE COMPARED THE NORMAL

APONEUROSIS AND MUSCULATURE WITH THAT IN CLEFT PALATE SHOWING

SOME OF THE DISPLACEMENT AND MISDIRECTION OF FIBERS ONE OF HIS

IMPORTANT CONTRIBUTIONS IN PALATE SURGERY WAS THE METALLIC SUTURE

VEAU USED IN GATHERING THE FIBERS OF THE DISPLACED MUSCLES OF THE CLEFT

EDGES PARALLEL TO EACH OTHER

IN 1930 ANATOMIST JAMES WHILLIS OF GUYS HOSPITAL LONDON

SHOWED THAT SOME FIBERS OF THE SUPERIOR CONSTRICTOR WERE INSERTED

INTO THE PALATAL APONEUROSIS AND CONSTITUTED LAMELLA HE REFERRED

TO AS THE PALATOPHARYNGEAL SPHINCTER IT IS POSSIBLE IN THE

JAME WHILIS



NORMAL PALATE THAT WHILLIS LAMELLA MAY NARROW THE LATERAL PHA

RYNGEAL RECESS THUS HELPING OBTAIN ULTIMATE PALATAL OCCLUSION OF

THE NASOPHARYNX DURING CONTRACTURE OF THE LEVATOR

BROWNE
SUPERIOR
CONSTRICTOR

IN THE DECEMBER 1935 BRITISH A4EDZCAL JOURNAL THE ECCENTRIC
PALATO

LEVAROR

INNOVATIVE DENIS BROWNE OF THE HOSPITAL FOR SICK CHILDREN CONSTRICTOR
PALARINI

PHARYNGEAL
WALL

GREAT ORMONDSTREET LONDON POSTULATED AN ORTHOPEDIC OPERA

TION FOR CLEFT PALATE JUSTIFYING HIS DESIGN BY HIS EVALUATION OF THE

MUSCULAR ACTIVITY DURING NASOPHARYNGEAL CLOSURE HE DIAGRAMED

TWO OVERLAPPING MUSCLE SLINGS INVOLVING THE LEVATOR PALARINI AND

THE SUPERIOR CONSTRICTOR AND NOTED THE EFFICIENCY OF THIS SPHINC

TERIC ACTION WHICH AVOIDS THE NECESSITY FOR THE LARGE AMOUNT OF

CONTRACTION REQUIRED BY SIMPLE SINGLE MUSCLE RING SPHINCTER

0CFIELD

IN 1941 MICHAEL OLDFIELD OF THE GENERAL INFIRMARY AT LEEDS

ENGLAND NOTED THAT THE MUSCULAR ELEMENTS OF THE SOFT PALATE

APART FROM THE UVULAR MUSCLE CONSIST ESSENTIALLY OF FOUR SLINGS

THESE ARE ACTUALLY BILATERAL MUSCLES WHICH EFFECT THE SLINGLIKE

FUNCTION THROUGH THEIR COMMON INSERTION INTO THE TISSUES OF THE

SOFT PALATE SUPERIORLY THESE MUSCLES ARE THE LEVATOR AND TENSOR

PALATINI INFERIORLY THEY ARE THE PALATOGLOSSUS AND PALATOPHARYN

GEUS

ALICHAD 0AFIELD

LEXAROR

SUPERIOR

BU

PALAROPH
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BRAITHWAITE

FENTON BRAITHWAITE OF NEWCASTLE UPON TYNE RECEIVED HIS MASTERS

IN MATHEMATICS AT CAMBRIDGE PRIOR TO HIS STUDY OF MEDICINE AND

TRAINING WITH MCLNDOE AT EAST GRINSTEAD HE COLLECTED SUCH

EXQUISITE ANTIQUES THAT IT HAS BETN SAID HIS FURNITURE WAS EITHER

JUST COMING BACK FROM OR JUST GOING OFF ON LOAN TO THE VICTORIA

AND ALBERT MUSEUM BRAITHWAITE WAS THE FIRST TO REALIZE THE

IMPORTANCE OF CORRECTING THE MALPOSITION OF THE LEVATOR MUSCLE IN

CLEFT PALATE SURGERY

AT THE 1964 CLEFT PALATE CONGRESS IN HAMBURG BRAITHWAIRE

NOTED

OF THE FOUR MUSCULAR SLINGS OF OLDFIELD THE LEVATOR DESCENDING ON

EACH SIDE AND PASSING DOWNWARDSAND FORWARDS AND THE PALAROPHARYNGEUS

PASSING UPWARDS AND FORWARDS ARE MORE INTIMATELY CONCERNED WITH SPEECH

HE PRESENTED DIAGRAM OF THE ANTERIOR VIEW OF THE NORMAL

UPPER LEVATOR AND LOWER PALATOPHARYNGEUS MUSCLE SLINGS HEAVY

LINE AND THE SUPERIOR CONSTRICTOR FINE LINE FROM ITS ATTACHMENTS

AT THE BASE OF THE SKULL TO THE HAMULUS AND PTERYGOMANDIBULAR

RAPHE HE EXPLAINED

THE LEVAROR SLING ELEVATES THE SOFT PALATE IN BACKWARD AND UPWARDDIRECTION

WHILST THE PALAROPHARYNGEAL SLINGS ON CONTRACTION WILL APPROXIMATE THE

POSRERIOT FAUCIAL PILLARS AND NARROW THE PHARYNGEAL APERTURE WHEN THESE

TWO SLINGS ACT TOGETHER EACH LOOP WILL AFFORD COUNTER PURCHASE FOR THE OTHER

AND THE INTERPOSED PALARI STEADIED BY SIMULTANEOUS CONTRACTION WILL CONVERT

EACH GROUP INTO AND THE WHOLE MECHANISM PARTAKES OF THE FEATURES OF

AN AS SUGGESTED BY PODVINEC 1952
WHEN THIS MECHANISM IS EXAMINED FROM AN ANTERIOR VIEW THROUGH THE

OPEN MOUTH IT MAY BE SEEN THAT AN ISTHMUS IS PRODUCED AT THE LEVEL OF THE

SOFT PALATE BY PULLING IN THE LATERAL WALLS OF THE PHARYNX JR IS OBVIOUS

THEREFORE THAT IF THE SLINGS ARE NOR INTACT OR INDEED IF THE SOFT PALATE IS

SCARRED THIS WILL NOR BE EFFECTED

AS EARLY AS 1949 BRAITHWAITE ADVOCATED CONSTRUCTING THE LEVA

TOR MUSCLE SLING
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KRIENS

ENERGETIC OTTO KRIENS PROFESSOR OF PLASTIC AND MAXILLOFACIAL

SURGERY
BREMEN GENERAL HOSPITAL GERMANY STARTED HIS TRAINING

IN CLEFT LIP AND PALATE IN 1963 UNDER KARL SCHUCHARDT IN HAM

BURG THIS WAS LIKE COMMANDO TRAINING FOR COMBAT BECAUSE HIS

TEACHER WAS TASKMASTER WHOSE STUDENTS HAD TO BE STRONG TO

SURVIVE ONCE HEARD SANVENEROROSSELLI REFER AFFECTIONATELY TO HIS

FRIEND SCHUCHARDT AS FIIHRER THE PRESSURE PUSHED KRIENS

INTO THE STUDY OF PALATAL ANATOMY AND THIS IS WHAT HE WROTE TO OTTO KRZENS

ME IN 1973

WHEN STARTED TO STUDY THE ANATOMY OF THE PALATE ASTOHISHINGLY THERE WAS

HARDLY ANY LITERATURE ON THE CLEFT VELUM ALTHOUGH THE FIRST REPORTS
ABOUT

VELOPLASTIES DATE BACK PRIOR TO 1820 THE FIRST DETAILED ANATOMIC DESCRIPTIONS

OF THE NORMAL ANATOMY OF THE PALATE AND PHARYNX WERE GIVEN BY LUSCHKA IN

1864 THUS THE BEGINNING OF CLEFT PALATE SURGERY
HAD TO BE WITHOUT KNOWL

EDGE ABOUT THE PATHOLOGY TO BE CORRECTED NO WONDER THE OPERATIONS WERE

MORPHOLOGICAL ONES AND IN ALL METHODS THE VELAR HALVES WERE USED AS ENTITIES

AS ARCHITECTURAL UNITS WHICH HAD TO BC MOVCD MEDIALLY ANDOR DORSALLY SO TO

ACHIEVE INTEGRITY

VEAU HAD POSTULATED CLOSURE IN LAYERS AND BE DREW SKETCHES OF WHAT HE

HAD SEEN DURING INTERVENTIONS BRAITHWAITE FOLLOWED VEAUS PRINCIPLE EVEN

FURTHER AND DISSECTED MUSCLES APPARENTLY NOR EXACTLY KNOWING WHICH WERE

WHERE

THE DISSECRIONS DID ON NORMAL PALATES AND PHARYNGES TRAINED MY THREE

DIMENSIONAL PERCEPTION BUT DID NOT REVEAL THE ESSENTIAL PATHOLOGY THUS

PROFESSOR SCBUCHARDT WAS NOR WRONGIN TEJECRING AN ARTICLE SPECULATING WHAT

SEEMED TO BE WRONG IN THE VELUM HIS DISSENT WAS NOT TOO POLITE WHICH

PROBABLY PROMPTED PROFESSOR KARFIK TO SPONTANEOUSLY INVITE ME TO

PRAGUE FOR AN ANATOMICAL STUDY 1966 WHICH REVEALED CHARACTERISTIC FIND

INGS KRIENS ANAROMISCHE UNTERSUCHUNGEN AM GESPALTENEN WEICHEN

GAUMEN CHIR PLAST RECONSIR 1967 THE NECESSARY CHANGES OF THE VELAR

CLOSURE WERE ONLY TOO EVIDENT AFTER THE PATHOLOGY HAD BEEN EXPOSED TO SIGHT

HERE IS HIS 1967 DIAGRAM OF THE DISSECTED SOFT PALATE FROM THE

ORAL ASPECT
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ORIFICE OF TUBE

HORIZONTAL
LEVATOR

VERTICAL

CUT

CIRCULAR SALPINGOPHARYNGEUS
PALATOPHARY NGEUS

LONGITUDINAL
CIRCULAR PALATOPHARYNGEUS

BUCCOPHARYNGEUS

ALSO SHOWN ARE TWO OF HIS ACTUAL DISSECTIONS WITH LABELS

TOTAL BILATERAL CLEFT FRESH SPECIMEN ON THE RIGHT CAN BE SEEN

THE PARS PALARINAPALAROPHARYNGEUS WITH ITS INSERTION ON THE

POSTERIOR EDGE OF THE PALATINE BONE AS WELL AS THE PARS
PARS PTEFLYGOPHAPYNSE

PRERYGOPHARYNGEA ITSWITH INSERTION ON THE HAMULUS CONTINUING

TO THE APONEUROSIS BETWEEN THESE THE BELLY OF THE LEVAROR IS

VISIBLE TOTAL BILATERAL CLEFT MATERIAL FIXED FOR SOME WEEKS IN

10 FORMALIN ON THE LEFT SIDE OF THE SPECIMEN THE LEVATOR BELLY

WITH ALL ITS INSERTIONS IS DISSECTED AND THE PARS PALARINA OF

PHARYNGEUS FREED FROM ITS HARD PALATE INSERTION HAS BEEN TURNED

LATE RALLY

IN PLASTIC AND RECONSTRUCTIVE SURGERY IN 1969 KRIENS SUMMA
RIZED THE PATHOLOGY OF THE CLEFT PALATE ANOMALY AS THE BASIS FOR

LEVATOR PLANNING RECONSTRUCTION

THE FORWARD AND TRANSVERSE DISPLACEMENT OF MUSCULAR INSERTIONS BUT
THE ORIGINS ARE NORMAL
THE SYNERGISTICALLY INTERWOVEN ANTERIOR PORTIONS OF THE LEVATOR VELI

PALATI AND OF THE LONGITUDINAL PORTION OF THE PALATOPHARYNGEAL MUSCLE

VEAUS CLEFTMUSCLE

THE PALATOSALPINGEAL FASCIA FORMING FUNCTIONAL BOUNDARY BETWEEN

THE CONSTRICTOR PHATYNGEAL AND PALAROPHARYNGEAL MUSCLES LEVATOR

SPACE OF CLEFT PALATE

24



THE PLANE
OF LOOSE CONNECTIVE TISSUE BETWEEN THE PALAROPHARYNGEAL

SPHINCTER
AND THE PALATOSALPINGEAL MUSCLE PLANE OF BLUNT DISSECTION

IN THE VELUM PROPER

THE ALTERED INSERTION OF THE HYPOPLASTIC HORIZONTAL PALATINE TENDON

OF THE TENSOR VELI PALATI NO APONEUROSIS IN THE CLEFT VELUM

HIS EXPLICIT DRAWINGS PRESENTED IN THE CLEFT PALATE JOURNAL IN

JANUARY 1970 SHOW THE NORMAL PALATE THE BASIC PATHOLOGY OF

CLEFT PALATE AND THE IDEAL GOAL OF CORRECTIVE SURGERY

SUPERIOR SUPERIOR

CONSTRICROR LEVATOR
CONSTRICROR

PALATOPHA
LEVAROR

RYN PALATINI PALATOPHARYN

NORMAL
APONEUROTIC

CONSTI ICROI

CONSTRICTOR

PHARYNGIS RN
PHARYNGIS

AND SHOW THE NORMAL CONDITION OF THE THREE MAIN MUSCLE

SLINGS POSTERIOR TO THE INTERHAMULUS DISK AND PALATAL APRON

PRESENTS
THE LEVATOR PALATINI AND PALATOPHARYNGEUS MUSCLES OF

THE NORMAL SOFT PALATE ARROW IN REPOSE AND CONTRACTION

SUPERIOR SUPERIOT
SN PELIOT

CONSTI ICROT ITH 1C ONSTRLCTOR CON IN

PAL ATINI RN
DITOPHARYN PALARINI PALAROPHAR PALARINI

PALAROPHARYN

GCUS RN

NASAL CLEFT NASAL SPINECLEFT SPINE

VEANS CLEFT MUSCLE VEANS CLEFT MUSCLE

CONSTRICTOR PHAR NGIS CONSTRICTOR PHARYNGIS CONSTRICTOR PHAR NGIS
M7

PRESENTS THE LEVATOR PALATINI AND PALATOPHARYNGEUS MUSCLES OF

CLEFT SOFT PALATE IN REPOSE AND CONTRACTION PORTRAYS VEAUS CLEFT

MUSCLE SHOWS THE MAJOR PORTION OF VEAUS CLEFT MUSCLE BEING

JOINED TO FORM THE LEVATOR SLING

ALWAYS INTERESTED IN CONTROVERSY ASKED DAVID DICKSON TO

REVIEW KRIENS OUTSTANDING 1967 ARTICLE THESE ARE HIS 1976

COMMENTS
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HIS STATEMENT THAT THE TENSOR ATTACHES TO THE EUSTACHIAN TUBE CARTILAGE IS

DEBATABLE IF ONE VIEWS THE LITERATURE AND PROBABLY WRONGTHE LACK OF

APONEUROSIS IN THE CLEFT VELUM IS CONSISTENT FINDING OF OTHER INVESTIGATORS

BUT ONE IN WHICH WE DO NOT CONCUR BASED ON OUR OWNHISTOLOGIC SECTIONS

HIS STATEMENT THAT THE UVULUS MUSCLE IS NOR INVOLVED IN VELOPHARYNGEAL
CLOSURE IS WITHOUT SUPPORT AND IS VERY LIKELY WRONG

DIVIDENDS OF MODERN RESEARCH

CLOSURE OF PALATE CLEFTS HAS BEEN IN PROGRESS FOR OVER TWO CENTU

RIES AND WITH REASONABLY GOOD FUNCTIONAL RESULTS IN MAJORITY OF

CASES DURING THE LAST HALF CENTURY YET ONLY IN THE LAST FEW YEARS

HAS THE SOPHISTICATED KNOWLEDGE OF PALATAL ANATOMY AND PHYSIOL

OGY BEEN CLARIFIED TO THE EXTENT THAT THE PLASTIC PRINCIPLE

NORMAL TO NORMAL POSITION AND RETAIN IT THERE HAS FINALLY BEEN

APPRECIATED AND APPLIED TO CLEFT PALATE SURGERY

VELOPHARYNGEAL FUNCTION AS ITS NAME IMPLIES IS COMBINATION

OF MOVEMENT PATTERNS OF THE VELUM AND OF THE PHARYNX THE

PRINCIPAL COMPONENTS OF THE VELUM ARE SINGLE INTRINSIC MUSCLE
THE INSERTIONS OF SEVERAL EXTRINSIC MUSCLES LARGE AMOUNT OF

GLANDULAR MATERIAL IN THE ANTERIOR INFERIOR PORTION OF THE VELUM

AND AN ANTERIOR APONEUROSIS THE SINGLE INTRINSIC MUSCLE IS THE

AZYGOS UVULAE MUSCLES TYPICALLY REFERRED TO AS EXTRINSIC MUSCLES OF

THE VELUM INCLUDE THE TENSOR VELI PALARINI LEVATOR VELI PALARINI

PALATOPHARYNGEUS PALATOGLOSSUS AND FIBERS OF THE SUPERIOR CON
STRICROR PHARYNGEAL MUSCLES USUALLY DESCRIBED AS HAVING FUNC

TIONAL ROLE IN VELOPHARYNGEAL MOVEMENT INCLUDE THE SUPERIOR

CONSTRICTOR AND THE SALPINGOPHARYNGEUS RESEARCH OVER THE PAST 40

YEARS PRESENTS US WITH VIEW OF THE ANATOMY AND PHYSIOLOGY OF

THIS SYSTEM WHICH IS FREQUENTLY AT VARIANCE WITH DESCRIPTIONS

FOUND IN MODERN TEXTBOOKS AND OLD WIVES TALES

DICKSON

AS GUEST SPEAKER AT THE OHIO VALLEY SOCIETY OF PLASTIC AND

RECONSTRUCTIVE SURGERY IN 1970 WAS IMPRESSED BY PRESENTA
TION ON NEW STUDIES ON VELOPHARYNGEAL MUSCULATURE BY DAVID

ROSS DICKSON PROFESSOR OF ANATOMY AND SPEECH AT THE UNIVERSITY

OF PITTSBURGH DICKSON DEDICATED SENSITIVE TIRELESS IS TEACHER

WHO CHOSE SPEECH PATHOLOGY BECAUSE OF LONGSTANDING INTEREST
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IN HUMAN COMMUNICATION HE HAS AN INBORN QUIRK THAT COMPELS

HIM TO ATTACK IDEAS SIMPLY ACCEPTED WITHOUT REASON OR BECAUSE OF

TRADITION HE BELIEVES IN THE SCIENTIFIC METHOD NOT JUST AS AN

EXERCISE IN ACADEMIA BUT ALSO IN PERSONAL CONDUCT SOCIAL RULES

AND POLITICAL VIEWPOINTS SEARCHING TO KNOW THE REAL QUESTION

AND CONSIDERING UNCONSIDERED OPTIONS YET HE CAN BE FOUND IN ALL

WEATHER COLLECTING ENGLISH BRASS RUBBINGS MADE BY TECHNIQUE

DEVELOPED IN ELEVENTHCENTURY NETHERLANDS ATOP FAMOUS BRITISH

SARCOPHAGI SUCH AS THOSE OF SIR THOMAS BULLEN FATHER OF ANNE

BOLEYN LADY MARGARET CHAYNE AND ESPECIALLY THE BLACK KNIGHT

OF CANTERBURY

IN 1972 DICKSON WAS INVITED TO MIAMI TO LECTURE AND AT THAT

TIME HELPED PLACE THE PALATAL MUSCLES IN PLASTICINE ON THE BASE OF

SKULL NOWAS PROFESSOR OF PEDIATRICS AT THE UNIVERSITY OF MIAMI

SCHOOL OF MEDICINE AND DIRECTOR OF SPEECH AND HEARING AT THE

MAILMAN CENTER FOR CHILD DEVELOPMENT HE WILL DESCRIBE THE

CURRENT KNOWLEDGE ON THE PALATAL MUSCULATURE WITH ITS VARIATIONS

FROM THE PREVIOUS STANDARDS IN GRAYS ANATOMY AND EVEN IN CLEFT

LIP AND PAATE PUBLISHED IN 1971 THE ACCOMPANYING DRAWINGS

WERE MADE FROM DISSECTIONS AIDED BY THE MICROSCOPE OF EMBRY

ONIC HEADS BY WILMA MAUEDICKSON PREVIOUSLY OF THE UNIVERSITY

OF PITTSBURGH AND NOW ASSOCIATE PROFESSOR OF ANATOMY AT THE

UNIVERSITY OF MIAMI SCHOOL OF MEDICINE

COMPARISONS OF MUSCLES OF ALL THE USUAL TYPES OF CLEFTS IN 18

MATURE STILLBORN CHILDREN WITH THOSE OF FOUR NORMAL STILLBORN

CHILDREN HAVE BEEN OBTAINED FROM MIROSLAV AND JIII

DVO DISSECTIONS AT THE CHARLES UNIVERSITY PRAGUE

DICKSON WILL DESCRIBE MUSCLES IN THE NORMAL PALATE AND

DVO MUSCLES IN CLEFT PALATE

DICKSON

THE TENSOR VELIPAATINI MUSCLE ARISES FROM THE ANGULAR SPINE OF THE SPHENOID

BONE THE SCAPHOID FOSSA AND THE PTERYGOID FOSSA MEDIAL TO THESE ATTACH ALUOSLAV PAM

MENTS FIBERS OF THIS MUSCLE ARISE FROM THE LATERAL MEMBRANOUS WALL OF THE

EUSTACHIAN TUBE THESE FIBERS CONVERGE ON MEDIAL TENDON WHICH PASSES

AROUND THE HAMULUS OF THE MEDIAL PTERYGOID PLATE AT THIS POINT THE TENDON

IS COVERED WITH SYNOVIAL SHEER THE TENDON THEN BENDS INTO HORIZONTAL

PLANE AND ENTERS THE VELUM AS THE ANTERIOR APONEUROSIS WHICH IS COMPOSED

OF FLAT RENDINOUS SHEET IN THE ANTERIOR THIRD OF THE VELUM SUPERIOR TO THE
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GLANDS AND MUSCLES WHICH ARE FOUND IN THAT PORTION OF THE VELUM IT HAS

BEEN THOUGHT THAT SINCE THE NOTCH OF THE HAMULUS THROUGH WHICH THE

TENDON PASSES IS SLIGHTLY INFERIOR TO THE VELUM MUSCULAR CONTRACTION OF THE

TENSOT PALATINI MUSCLE WOULD PLACE TENSION ON THE VELAR APONEUROSIS THERE IS

NO EVIDENCE WHATEVER THAT SUCH TENSION EXISTS AS FUNCTION OF CONTRACTION OF

THIS MUSCLE NOR IS THERE ANY CONVINCING EVIDENCE THAT TENSION PLACED ON THE

APONEUROSIS WOULD HAVE ANY PARTICULAR FUNCTIONAL SIGNIFICANCE IT HAS BEEN

WELL DOCUMENTED HOWEVER THAT THIS MUSCLE UPON CONTRACTION OPENS THE

EUSTACHIAN TUBE AND THAT NO OTHER MUSCLE SERVES THIS FUNCTION IN 1862
HENLE DISCLOSED THAT THE TENSOR PALATINI MUSCLE EXERTS FORCE PREDOMINANTLY

EFFECTIVE ON THE AUDITORY TUBE WITH ONLY MINOR
PART OF ITS ACTIVITY DIRECTED

TO THE NORMAL PALATE IN 1923 RICH CONFIRMED THIS IN DOGS AND IN 1964

RUDING CLAIMED THAT THE TENSOR PALATINI MUSCLE HAD ONLY AN AUDITORY

FUNCTION IN THE CLEFT PALATE IT IS INTERESTING TO NOTE THAT THE SUPERIOR PART OF

THE TENSOR PALARINI MUSCLE FORMS TENDON WHICH PASSES THROUGH THE CRANIAL

BASE AND FORMS THE INFERIOR TENDON OF THE TENSOR TYMPANI MUSCLE THE OTHERADULT LATERAL HEAD DISSECTION SHOWS

THE TENSOR VELI PALATINI MUSCLE
END OF WHICH ATTACHES TO THE MALLEUS THUS THESE TWO MUSCLES THE TENSOR

TYMPANI AND THE TENSOR PALARINI FORM TWO BELLIED MUSCLE THERE HAS BEEN

SPECULATION THAT THESE TWO MUSCLES MAY HAVE CONJOINT FUNCTION IN AERATION

OF THE MIDDLE EAR THE TENSOR VELI PALATINI BY OPENING THE EUSTACHIAN TUBE

AND THE TENSOR TYMPANI BY INCREASING MIDDLE EAR PRESSURE BY DRAWING

THE TYMPANIC MEMBRANE MEDIALLY WHICH WOULD IN TURN POSSIBLY LOWER THE

THRESHOLD FOR EUSTACHIAN TUBE OPENING THIS SPECULATION HAS ARISEN FROM THE

EVIDENCE THAT THREE FACTORS ARE NECESSARY FOR EUSRACHIAN TUBE FUNCTION THE

FIRST IS CONTRACTION OF TENSOR PALATINI MUSCLE THE SECOND IS PRODUCTION OF

SURFACRANT TO RELEASE SURFACE TENSION WITHIN THE EUSRACHIAN TUBE AND THIRD IS

AIR PRESSURE DIFFERENTIAL BETWEEN THE MIDDLE EAR AND PHARYNX

AND DVOT
THE TENSOR IN THE NEWBORN CLEFRI WAS SOMEWHAT THINNER THAN IN NORMAL

NEWBORN CHILD WITH FEW BUNDLES ATTACHED TO THE HAMULUS AND THE

TENDON ITSELF THE FRONT
PART OF ITS BUNDLES EXTENDED ALONG THE

RUDIMENTARY PALATINE APONEUROSIS TOWARD THE POSTERIOR NASAL SPINE AND WAS

PARTIALLY ATTACHED TO THE SPINE OR LATERALLY TO THE POSTERIOR EDGE OF THE

PALATINE BONE SOME OF THE TENSOR FIBERS RADIATED INTO THE APONEUROSIS THE

MAIN PART OF THE TENDON HOWEVER ARCHED BACKWARD TO THE CL CDGE OF THE

VELUM AND THUS BECAME EITHER PARTLY DISPERSED AND THEN TRIANGULAR

AREA PASSED INTO THE FRONT BUNDLES OF THE LEVAROR MUSCLE OR IN TWOTHIRDS OF

THE AUTOPSIES NOR DISPERSE AT ALL BUT PASSED INTO THE ANTERIOR

BUNDLES OF THE LEVAROR MUSCLE AS THICK AND FREE SINGLE MUSCULAR

RENDINOUS BUNDLE
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APONEUROSIS IN CLEFT PALATE

THIS IS ONE AREA WHERE VEAU AND DICKSON HAVE SOME

DISAGREEMENT
AS INDICATED BY VEAU IN DIVISION PALATINE 1931

THE CLASSIC SCHEMA OF THE NORMAL PALATE DESCRIBED BY CONSISTS

OF AN ANTERIOR THIRD APONEUROSIS MIDDLE THIRD MUSCULAR AND

POSTERIOR THIRD MUCOUS MEMBRANE VEAU STATED

IN CLEFT PALATE THE ANTERIOR THIRD APONEUROSIS IS LACKING AND THERE REMAINS

ONLY SOLID FIBROUS FASCICULUS FOR THE APONEUROSIS THIS FASCICULUS IS ATTACHED

TO THE HONE THERE IS NO REAL PALATINE APONEUROSIS IN THE PALATINE DIVISION IN

CLEFT PALATE

IN 1970 MIROSLAV AND JIIF DVO DISCUSSED THE DEFICIENCY

OF THE PALATINE APONEUROSIS IN THE CLEFT PALATE THEY WROTE OF THE

TENSOR VELI PALATINI MUSCLE

IT HAS NO PROPER CHANCE TO FUNCTION FULLY THUS IT DOES NOT DEVELOP AS IT

SHOULD THE ABSENCE OF FIXED POINT IN THE MIDLINE WHICH IS NECESSARY FOR

THE INSERTION OF THE FANSHAPED TENDON CAUSES NOT ONLY AN INCOMPLETE AND

ATYPICAL GROWTH OF THE TENDON ITSELF BUT MARKED HYPOPLASIA OF THE PALATINE

APONEUROSIS AS WELL INDEED THE VERY EXISTENCE OF THIS APONEUROSIS IS DUE TO

THE EXTENSION AND PENETRATION OF THE TENSOR TENDON INTO IT THUS THE VERY

APONEUROSIS IN ITS LATERAL AREA IS NOWVERY SHORT AS IT APPROACHES THE CLEFT

MAIGIN IT PRACTICALLY DISAPPEARS

DAVID AND WILMA DICKSON OF THE UNIVERSITY OF MIAMI TAKE

DIFFERENT STAND AND PRESENT MICROSCOPIC SECTIONS OF FETUS WITH

CLEFT PALATE WHICH CLEARLY DEMONSTRATES THE PALATAL APONEUROSIS

2OWEEK HUMAN FETUSMITH CLEFT PALATE
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DICKSON

THE ZEVATORPALATINI MUSCLE IS CYLINDRICAL MUSCLE WHICH HAS ITS ORIGIN FROM

THE PETROSAL PORTION OF THE TEMPORAL BONE ANTEROMEDIAL TO THE ENTRANCE OF

THE CAROTID CANAL FROM THAT POINT THE MUSCLE COURSES INFERIOR TO THE

EUSTACHIAN TUBE AND OCCASIONALLY GIVES OFF FEW FIBERS TO THE CARTILAGINOUS

WALL OF THE TUBE JUST BEFORE ENTERING THE VELUM THE MUSCLE PASSES LATERAL TO

THE TORUS TUBARIUS WHICH IS THE ENLARGED INFERIOR END OF THE EUSTACHIAN TUBE

CARTILAGE FROM THAT POINT THE MUSCLE PASSES INTO THE SOFT PALATE WITH FIBERS

SPREADING OVER THE POSTERIOR THREEFOURTHS OF THE VELUM THESE FIBERS CROSS

INFERIOR FETAL PALATAL DISSECTION TOWARD THE MIDLINE WHERE THEY JOIN WITH FIBERS FROM THE OPPOSITE LEVATOR

SHOWS THE LEVATOR VELI PALATINI ANTE PALATINI MUSCLE WITHIN THE VELUM THE LEVATOR PALATINI MUSCLE IS THE
NOR MUSCLE ENTERING THE PALATE

MOST SUPERIOR MUSCLE WITH THE EXCEPTION OF THE AZYGOS UVULUS

THE LEVATOR PALATINI MUSCLE DISPLACES THE VELUM IN SUPERIOR AND POSTE

NOR DIRECTION THE LEFT AND RIGHT LEVATOR MUSCLES FORM SLING WIDELY

SEPARATED SUPERIORLY AND INTERLACING IN THE VELUM INFERIORLY FROM STUDIES OF

THIS MUSCLE IT IS PROBABLE THAT THE COURSE OF THE MUSCLE FROM VELUM TO

CRANIAL BASE IS IN DIRECT LINE WITH MOTION OF THE VELUM TOWARD VELOPHA

RYNGEAL CLOSURE FOR SPEECH

FC AND DVO
IN THE NEWBORN CLEFT THIS MUSCLC WAS WNSIDERABLY HYPOPLASTIC BILATERALLYED
SOMETIMES IT DID NOT EXCEED HALF THE MUSCLE THICKNESS IN NORMAL NEWBORN

CHILDREN THE THINNER THE MUSCLE BELLY THE THICKER THE LAYER OF LOOSE

CONNECTIVE TISSUE IN ITS BED FVEAU 1931 THE POSTERIOR BUNDLES RAN

POSTEROLATERALLY TOWAID THE PALATOPHARYNGEUS PENETRA4ING THE POS
TENOR PALATINE ARCH NEAR THE BASE OF THE UVULA THE MEDIAL BUNDLES

RADIATED LIKE FAN INTO THE MARGIN OF THE CLEFT THE ANTERIOR BUNDLES WERE

CITHET ATTACHED BY TRIANGULAR TENDINOUS AREA COMING LATERALLY FROM THE

INFERIOR FETAL PALARAL DISSCCNION
POSTERIOR NASAL SPINE TO THE POSTERIOR EDGE OF THE PALATINE PLATE AND

SHOWS THE TENSOR AND LEVAROR MUS ALSO INTO THE TENSOR TENDON OR DIRECTLY LINKED UP WITH THE COMPACT
DES ENREIING THE PALATE PART OF THE TENSOR TENDON IN THE LESS SERIOUS FORMS OF CLEFTS SOME

ANTERIOR BUNDLES OF THE LEVATOR ADVANCED FOR SOME MILLIMETERS ALONG THE CLEFT

MARGIN OF THE PALATINE PLATE AS PART OF VEAUS CLEFT MUSCLE

DICKSON

THE PALATOGLOSSUS MUSCLE IS SLENDER AND ARISES FROM TRANSVERSE BUNDLES OF THE

TONGUE IT PASSES THROUGH THE PALAROGLOSSAL ARCH AND INTO THE INFERIOR MIDDLE

JCTKL PORTION OF THE VELUM IT WOULD APPEAR CAPABLE OF LOWERING THE VELUM OR

RAISING AND RETRACTING THE TONGUE HOWEVER ELECTROMYOGRAPHIC EVIDENCE

SUGGESTS THAT THE PALAROGLOSSUS MUSCLE IS ACTIVE IN TONGUE FUNCTION BUT NOR

IN VELAR LOWERING IT MAY ALSO ACT TO NARROW THE OPENING BETWEEN THE MOUTH

AND PHARYNX DURING SWALLOWING
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AND DVO
THIS MUSCLE IN THE NEWBORN CLEFT PASSED FORWARD IN THE CLEFT MARGIN TO

THE POSTERIOR EDGE OF THE PALATINE PLATE AND EXTENDED IN MANY CASES

BEYOND THE POSTERIOR EDGE TO BECOME INSERTED MORE FRONTALLY TO

MM IN THE ORAL PERIOSTEUM OF THE HARD PALATE

DICKSON

THE PAIATOPHA MUSCLE ARISES FROM THE LATERAL AND POSTERIOR PHARYNGEAL

WALLS AND INSERTS INTO THE VELUM ITS SUPERIOR FIBERS ARISE FROM COMPLEX

INTERMINGLING WITH THE SUPERIOR CONSTRICTOR MUSCLE THESE FIBERS ARISE FROM

LEVEL JUST
BELOW THE MOST SUPERIOR FIBERS OF SUPERIOR CONSTRICTOR AND PASS

HORIZONTALLY INTO THE POSTERIOR THREEFOURTHS OF THE SOFT PALATE INFERIOR TO

THE FIBERS OF THE LEVATOR PALARINI MUSCLE LOWER FIBERS OF THE PALATOPHARYN

GEUS MUSCLE ARISE FROM THE INFERIOR PART OF THE LATERAL WALL OF THE PHARYNX

MEDIAL TO THE MIDDLE AND INFERIOR CONSTRICTOR MUSCLE SOME FIBERS MAY ARISE

FROM THE THYROID CARTILAGE THESE LOWER FIBERS PASS THROUGH THE PALARO

PHARYNGEAL ARCH TO INSERT INTO THE VELUM

WHILE THERE IS LITTLE ELECTROMYOGRAPHIC EVIDENCE REGARDING THE FUNCTION OF

THIS MUSCLE IT IS FELT THAT IT DECREASES THE DISTANCE BETWEEN THE PALAROPHA

RYNGEAL ARCHES DURING SWALLOWING AND ALSO ACTS TO LOWER THE VELUM

AND DVO
THIS MUSCLE IN THE NEWBORNCLEFT WAS RELATIVELY WELL DEVELOPED EVEN

THOUGH THE SMALLER PART OF ITS FIBERS ENDED IN THE CLEFT MARGIN MOST OF ITS

BUNDLES PASSED FORWARDALONG THIS MARGIN AND INSERTED ON THE POSTERIOR EDGE

OF THE PALATINE PLATE SOME FIBERS ADVANCED ALONG THE CLEFT MARGIN

TOGETHER WITH THE BUNDLES FROM THE LEVAROI AS PART OF THE CLEFT MUSCLE

THE CIRCULAR FIBERS OF THE POSTERIOR PHARYNGEAL WALL WERE DIFFICULT TO

DISTINGUISH FROM THE BUNDLES OF THE SUPERIOR CONSTRICTOR 50 PERCENT OF

OUR CASES HAD CONDENSATION AND EVEN SOME THICKENING OF THE CIRCULAR FIBERS

CROSS ING IN THE PASSAVANT PAD WHICH BULGED VISIBLY IN THE AUTOPSY

MATERIAL THIS WAS NOT SEEN IN ANY CASE OF SECTIONED NORMAL NEWBORNS

THE POWERFUL INSERTION OF THE PARSPTEI EXTENDED FROM THE HAMULUS

ACROSS THE MEDIAL PLATE OF THE PREIYGOID AS FAR AS THE LATERAL PORTION OF THE

APONEUROSIS

DICKSON

THE AZYGOS UVULUS MUSCLE IS WELL DEVELOPED UNPAIRED MUSCLE TRAVERSING THE

VELUM IN AN ANTERIORPOSTERIOR DIRECTION SUPERIOR TO ALL OTHER MUSCLES OF THE

VELUM ITS ORIGIN IS APPARENTLY FROM THE ANTERIOR VELAR APONEUROSIS WITH

OCCASIONAL TENDINOUS FIBERS PASSING FORWARD TO THE POSTERIOR NASAL SPINE JR
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PASSES POSTERIORLY THROUGH THE SUPERIOR MIDLINE OF THE VELUM TO INSERT INTO

THE UVULA

THE FUNCTION OF THIS MUSCLE HAS NEVER BEEN STUDIED HOWEVERTHIS MUSCLE

IS THICKEST AS IT PASSES SUPERIOR TO THE MAIN MASS OF THE LEVATOR PALATINI

MUSCLE APPROXIMATELY TWOTHIRDS OF THE WAY BACK IN THE VELUM FROM THE

HARD PALATE THIS IS THE PORTION OF THE VELUM WHICH IS MOST DISPLACED IN

VELOPHARYNGEAL CLOSURE DURING VELOPHARYNGEAL CLOSURE PARTICULARLY IN THE

MALE THE SUPERIOR SURFACE OF THE VELUM BECOME CONVEX FROM ANTERIOR TO

POSTERIOR CREATING CONSIDERABLE HUMP IN THE SUPERIOR PORTION OF THE VELUM

ABOVE THE LEVEL OF CONTACT OF THE VELUM WITH THE POSTERIOR PHARYNGEAL WALL

THIS SUPERIOR HUMP IN THE VELUM HAS BEEN CALLED THE LEVATOR EMINENCE BUT

IS MORE LIKELY TO BE CREATED BY CONTRACTION OF THE UVULUS MUSCLE WHICH COULD

1LAJ EVIDENCE DEVELOPS IT IS PROBABLY MORE REASONABLE TO CALL THIS AREA THE UVULAR

THICKEN THE VELUM IN THIS AREA THEREFORE AT LEAST UNTIL SOME FURTHER

EMINENCE THIS COULD CREATE SOME CONFUSION BUT NO MORE SO THAN IS

PRESENTLY AVAILABLE IN VELOPHARYNGEAL TERMINOLOGY

IT IS OF INTEREST THAT AS EARLY AS 1880 FAISCON COMMENTED ON

THE BULK OF THE MUSCULUS UVULAE IN 1969 PIGOTT CONFIRMED

WITH NASENDOSCOPY THE PRESENCE AND IMPORTANCE OF THE MUSCULUS

UVULAE IN SPEECH

THE ENORMOUSBULK OF THE MUSCULUS UVULAE COULD BE SEEN THE MAJORITY OF

SUBJECTS HAD LARGE RIDGE DOWN THE SOFT PALATE OCCUPYING THE CENTRAL 13

RISING TO HEIGHT ALMOST EQUAL TO IRS WIDTH IN OTHER SUBJECTS IT WAS LESS

PROMINENT BUT IT WAS NEVER ABSENT DURING SPEECH MOVEMENTS THE

LEVAROR SLING COULD BE SEEN TO TIGHTEN INTO BAR THROWING THE CONVEXITY OF

THE MUSCULUS UVULAC BULGE UP AND BACK TO FIR INTO THE CONCAVITY OF THE

POSTERIOR SUPERIOR PHARYNGEAL WALL THE POSSIBLE ROLE OF THE MUSCULUS

UVULAE IN GIVING SUITABLE CONVEXITY TO THE UPPER SURFACES OF THE LEVAROR AT

THE POINT OF CONTACT IS OF PARTICULAR IMPORTANCE IN THE LIGHT OF BROOM

HEADS FINDING THAT THIS MUSCLE IS NOT SUPPLIED BY THE PHARYNGEAL PLEXUS
BUT BY THE LESSER PALATINE NERVE

AS PART OF THE FRUIT FROM DAVID AND WILMA DICKSONS RESEARCH

ON THE MORPHOLOGY OF THE MUSCULUS UVULAE NABIL AZZAM AND

DAVID KUEHN OF THE UNIVERSITY OF IOWA REPORTED THEIR FIND

INGS CONFIRMING THE DICKSONS OBSERVATIONS IN THE 1977 CLEFT

PAATE JOURNAL THEY NOTED

THE MOOF THE MUSCULUS UVULAE WAS STUDIED UTILIZING DETAILED
GROSS

ANATOMICAL DISSECTIONS AND
HISTOLOGICAL SECTIONING OF THE SOFT PALATE IN SEVEN ADULT

HUMAN CADAVERS THE RESULTS INDICATED THAT THE MUSCULUS UVULAC IS

PAIRED EACH BUNDLE TAKES ORIGIN LATERAL TO THE MIDLINE FROM THE
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TENDINOUS PALATAL APOFLEUROSIS POSTERIOR TO THE HARD PALATE AND JUST ANTERIOR

TO THE INSERTION OF THE LEVATOT VELI PALATINI MUSCLE THE TWO BUNDLES

CONVERGE IN AN AREA OVERLYING THE SLING OF THE LEVATOR MUSCLE AND COURSE

ALONG THE DORSUM OF THE SOFT PALATE TERMINATING AS TWO SEPARATE BUNDLES

WHICH SUBDIVIDE AND INSERT BETWEEN THE MUCOUS GLANDS OF THE UVULA PROPER

INTO THE CONNECTIVE TISSUE AND BASEMENT MEMBRANE OF THE MUCOSA BECAUSE

OF ITS LOCATION AND SIZE IT APPEARS THAT CONTRACTION OF THE MUSCULUS UVULAE

WOULD ADD BULK TO THE DORSAL SURFACE OF THE ELEVATED SOFT PALATE ARROW THUS

AIDING IN OCCLUSION OF THE VELOPHAUYNGEAL PORTAL DURING SPEECH AND DEGLUTITION

AND DVOI

THIS MUSCLE IN THE NEWBORN CLEFT PASSED IN THE CLEFT MARGIN AND ITS

BUNDLES INTERMINGLED WITH THOSE OF THE PALATOPHARYNGEUS AND THE LEVATOR

MORE DETAILED DESCRIPTION OF THE UVULAR MUSCLE IN CLEFT PALATE

WAS GIVEN BY ELIZABETH ANN LATHAM AT THE THIRD INTERNATIONAL

CONGRESS ON CLEFT PALATE IN TORONTO BASED ON SERIAL HISTOLOGICAL

SECTIONS OF TWO POSTMORTEM INFANTS AND PLEXIGLAS RECONSTRUC

NON

THE A4USCULUS UVULAE WAS DIVIDED BY THE CLEFT MM ITS HILARERAL COMPONENT

MUSCLE BUNDLES WHICH WERE SEEN ON THE MEDIAL BOTDER OF EACH PALATAL SHELF

THE AL HEMIUVULAE ORIGINATED ANTERIORLY IN RELATION TO THE BORDER OF THE

HARD PALATE FORMED BY THE PALATINE BONE HERE IT BLENDED WITH OTHER VELAR

MUSCLES IT STAYED IN THE MEDIAL BORDER AS IT COURSED POSTERIORLY BENEATH THE

MUCOUS MEMBRANE AND TURNED MORE ONTO THE INFERIOR BORDER PRIOM TO

ENTERING AND DISPERSING IN THE HEMIUVULA CORONAL SECTION THROUGH THE

CLEFT SOFT PALATE AT THE LEVEL OF THE PRERYGOID HAMULUS SHOWED THE
FR

HEMIUVULAR MUSCLE ON THE MEDIAL BORDER OT THE PALARAL SHELF BETWEEN THE

MUCOUS MEMBRANCE AND DEEPER GLANDULAR TISSUE THIS WAS CLEARLY SEEN AT

HIGHER MAGNIFICATION WHICH SHOWED THE MUSCLE FIBERS SECTIONED RATHER

OBLIQUELY

PHARYNGEAL MUSCLES

THE CONSTRICTOR PHARYNGEUS MUSCLES CONSIST OF SUPERIOR MEDIAL

AND INFERIOR PORTIONS THE SUPERIOR PORTION OF THE CONSTRICTOR

COMPLEX MAY BE INVOLVED IN VELOPHARYNGEAL FUNCTION THE SUPE

RIOR CONSTRICTOR MUSCLE FIBERS HAVE THEIR ORIGIN AT THE HAMULUS AND

THE ADJACENT PTERYGOMANDIBULAR RAPHE FIBERS PASS AROUND AND

THROUGH THE LATERAL PHARYNGEAL WALL AND CORRESPONDING

FIBERS OF THE OPPOSITE SIDE IN TENDINOUS STRIP THE PHARYNGEAL

RAPHE WHICH RUNS IN THE MIDLINE FROM THE PHARYNGEAL TUBERCLE OF

33



THE OCCIPITAL BONE THROUGHOUT THE ENTIRE LENGTH OF THE PHARYNX
TO COMPLETE THE CIRCLE OF THIS RU WHILLIS FOUND THAT SOME OF

THE UPPER FIBERS INSERTED INTO THE PALATAL APONEUROSIS FORMED AN

ACTUAL PALATALPHARYNGEAL SPHINCTER IN 1948 WHILLIS AT GUYS
HOSPITAL PATIENTLY POINTED OUT TO ME IN DETAIL IN CADAVER SPCCIMCNS
THE MUSCLES INVOLVED IN THE PALATOPHARYNGEAL SPHINCTER HE

EMPHASIZED THE IMPORTANCE OF THE SUPERIOR PHARYNGEAL CONSTRIC

TOR LATERAL ATTACHMENTS INTO THE SOFT PALATE WHICH HE HAD FOUND
IN 1936 UNDER WARDILLS NONETOOGENTLE PRODDING

DICKSON

WHILE THE SUPERIOR CONSTRICTOR MUSCLE UNDOUBTEDLY HAS AN IMPORTANT FUNCTION

IN NARROWING THE PHARYNX DURING SWALLOWING ITS FUNCTION IN VELOPHARYNGEAL
CLOSURE IS DEBATABLE WHILE PASSAVANTS RIDGE HAS NEVER BEEN STUDIED

ELECTROMYOGRAPHICALLY IT IS QUITE PROBABLE THAT THIS INBULGING OF THE LATERAL

AND POSTERIOR PHARYNGEAL WALLS SEEN IN MANY PATIENTS WITH CLEFT PALATE AND

OTHER FORMS OF VELOPHARYNGEAL INSUFFICIENCY IS FUNCTION OF THE MOST

SUPERIOR FIBERS OF SUPERIOR CONSTRICTOR WHICH ENTER THE VELUM SOME WRITERS

HAVE SUGGESTED THAT THE SUPERIOR CONSTRICTOR IS ALSO RESPONSIBLE FOR THE LATERAL

WALL MOTION SEEN IN NORMAL VELOPHARYNGEAL CLOSURE HOWEVER THE FACT THAT

PASSAVANTS RIDGE OCCURS BELOW THE NORMAL SITE OF VELOPHARYNGEAL CLOSURE THE

FACT THAT THE LATERAL PHARYNGEAL WALLS MOVE MEDIALLY AND
POSTERIORLY RATHER

THAN MEDIALLY AND ANTEIIORLY IN NORMAL VELOPHAMYNGEAL CLOSURE AND THE FACT

THAT THE SUPERIOR CONSTRICTOR LIES AT THE LEVEL OF THE HAMULUS IATHER THAN

HIGHER IN THE NASOPHARYNX SUGGESTS THAT IT PROBABLY IS NOT INVOLVED IN

VELOPHAMYNGEAL FUNCTION DURING SPEECH AVAILABLE ELECTROMYOGRAPHIC CVI

DENCE SUPPORTS THIS CONTENTION THE CONTINUING DEBATE REGARDING THE ROLE OF
THIS MUSCLE IN LATERAL WALL MOVEMENT DURING SPEECH HAS BEEN REINFORCED BY

FINDINGS OF CONSIDERABLE VARIABILITY IN
PATTERNS OF MOTION OF THE VELUM AND

PHARYNX FROM SUBJECT TO SUBJECT IN RADIOGRAPHIC RESEARCH

THE SALPINGOPHA MUSCLE CONSISTS OF FEW FIBERS ARISING FROM THE

INFERIOR PORTION OF THE PALATOPHARYNGEUS MUSCLE WHICH PASSES THROUGH THE

LATERAL PHARYNGEAL WALL SUPERIORLY TO ATTACH TO THE TORUS TUBARIUS THESE

MUSCLE FIBERS ARE FEW IN NUMBER AND FREQUENTLY ABSENT IN NORMAL SPECIMENS

COMMONLY THE SALPINGOPHARYNGEAL FOLD THROUGH WHICH THESE FIBERS PASS

CONSISTS ENTIRELY OF GLAND AND LOOSE CONNECTIVE TISSUE

AND DVO
NOTED NO DIFFERENCE IN THE PHARYNGEAL MUSCLES IN THE NEW

BORN CLEFT AND THE NORMAL
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DICKSON

IN SUMMARYFROM FUNCTIONAL STANDPOINT IT IS APPARENT THAT THE LEVAROR VELI

PALATINI
MUSCLE IS THE PRINCIPAL AND QUITE POSSIBLY THE ONLY MUSCLE TO

FUNCTION FOR ELEVATION OF THE VELUM IN SPEECH IN ADDITION THE MEDIAL AND

POSTERIOR
MOTION OF THE LATERAL PHARYNGEAL WALL DURING VELOPHARYNGEAL

CLOSURE FOR SPEECH MUST BE ACCOUNTED FOR SINCE THE SALPINGOPHARYNGEUS

MUSCLE IS FREQUENTLY
ABSENT IN THE NORMAL AND SINCE THE SUPERIOR CONSTRICTOR

MUSCLE IS PROBABLY TOO LOW TO ACCOUNT FOR MOTIONS SEEN IN THE NASOPHARYNX

AND BECAUSE AVAILABLE ELECTROMYOGRAPHIC EVIDENCE IS NOT SUPPORTIVE OF THE

CONTENTION THAT THIS MUSCLE ACTS DURING VELOPHARYNGEAL CLOSURE FOR SPEECH

SOME OTHER MECHANISM MUST BE FOUND LIKELY ANSWER IS TO BE FOUND BY

NOTING THE SLINGLIKE ARRANGEMENT OF THE ENTRANCE OF THE LEVATOR MUSCLES

THROUGH THE PHARYNX AND INTO THE VELUM AS WAS NOTED ABOVE THE LEVAROR

PASSES
LATERAL TO THE TORUS TUBARIUS PRIOR TO ENTERING THE VELUM THUS ON

CONTRACTION IT WOULD BE QUITE LIKELY THAT THE LEVAROR MUSCLES WOULD NOR ONLY

LIFT THE VELUM BUT WOULD DISPLACE THE LATERAL PHARYNGEAL WALLS AND TORI

TUBARIUS IN MEDIAL AND POSTERIOR DIRECTION IT IS THEREFORE MOST REASONA

BLE HYPOTHESIS THAT BOTH THE PHARYNGEAL AND VELAR COMPONENTS OF NORMAL

VELOPHARYNGEAL CLOSURE FOR SPEECH ARE FUNCTION OF THE LEVAROR PALARINI

MUSCLE

WITH REGARD TO THE CLEFT CONDITION HERE ARE FEW OF

DEDUCTIONS

THE DIFFERENCES BETWEEN THE NORMAL AND THE CLEFT ARRANGEMENT OF THE

MUSCLES OF VELOPHATYNGEAL CLOSURE AIE CONSIDERABLE BUT OCCUR BECAUSE

THE MUSCLES EXTENDING TOWARD THE CENTRAL LINE OF THE SOFT PALATE CANNOT

ATTACH THEMSELVES TO THE PZA2CTUMFIXUM IN THE MIDLINE OF THE VELUM SO THEY

INSERT AT SOME SUBSTITUTE POINTS THESE POINTS HOWEVERPREVENT THE MUSCLES

FROM BECOMING FULLY FUNCTIONAL THEREFORE THEIR DEVELOPMENT IS RETARDED

WITH THE PRESERVATION OF NORMAL ORIGINS THE ATYPICAL INSERTIONS AND THE

HYPOPLASIA OF THE MUSCLES ARE THE MAIN PATHOLOGICAL
FEATURES IN THE CLEFT

VELUM

THE LEVARORS IN CLEFTS ILLUSTRATE CLEARLY THE EFFECT OF MORPHOLOGICAL

DISORDER ON FUNCTION NOR ONLY FROM THE POINT OF VIEW OF QUANTITY BUT ALSO

OF QUALITY IIIDTCD THE EFFECT OF THE ACTIVITY OF THESE MUSCLES IN CLEFR

PALATE IS ALMOST OPPOSITE TO THAT IN NORMAL ONE WHILE THE MUSCLES OF BOTH

SIDES NORMALLY JOIN IN THE RAPHE TO FORM SLING LIFTING THE PALATE UPWARD IN

CLEFT PALATES EACH MUSCLE PULLS ITS OWNHALF OF THE SOFT PALATE IN AN ENTIRELY

DIFFERENT DIRECTION IE SUPEROLARERALLY CAUSING FURTHER WIDENING OF THE

CLEFT
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ROBERT SHPRINTZEN OF MONTEFIORE HOSPITAL THE BRONX NEW
YORK OF SPANISH DESCENT WITH RUSSIAN RINSE MADE AN INTEREST

ING STUDY WITH MCCALL SKOLNICK AND LENCIONE

THE FRONTAL AND LATERAL CINEFLUOROGRAPHIC VIEWS OF FIVE NORMAL SUBJECTS

PERFORMING SPEECH BLOWING AND WHISTLING TASKS WERE SYNCHRONIZED IN ORDER

BSERVE WHERE THE GREATEST DEGREE OF MEDIAL MOVEMENT IN THE LATERAL

ASPECTS OF THE PHARYNGEAL WALLS WAS OCCURRING IN RELATION TO STRUCTURES

OBSERVED IN LATERAL VIEW THE RESULTS INDICATE THAT FOR ALL FIVE SUBJECTS

MAXIMAL MEDIAL EXCURSION IN THE LATERAL WALLS OF THE PHARYNX OCCURRED AT THE

ROBERT SHPRINTZEN LEVEL OF THE FULL LENGTH OF THE VELUM AND HARD PALATE WELL BELOW THE LEVATOR

EMINENCE IT IS HYPOTHESIZED THAT THE OBSERVED INTERACTION MAY BE DUE TO THE

SELECT CONTRACTION OF THOSE FIBERS OF THE SUPERIOR CONSTRICTOR MUSCLE WHICH

ENTER THE VELUM VIA THE LATERAL WALLS AND THOSE FIBERS ATTACHED TO THE

PTERYGOID PLATES AS WELL AS LEVATOR MUSCLE ACTIVITY

THIS LED TO THEIR SUGGESTION OF THE POSSIBILITY THAT

THE KINESIOLOGICAL OBSERVATIONS OF THIS STUDY WOULD SEEM TO INDICATE THAT

BOTH THE LEVATOR AND THE SUPERIOR CONSTRICTOR ARE NECESSARY TO CLOSURE

NASOPHARYNX

THE PHARYNX IS RELATED TO THE SPHENOID BONE AND TO THE BASILAR

PART OF THE OCCIPITAL BONE ABOVE AND DESCENDS INTO THE ESOPHAGUS

ANTERIORLY IT OPENS INTO THE NASAL AND ORAL CAVITIES AND THE

LARYNX POSTERIORLY FROM BEFORE BACKWARD IT IS RELATED TO THE

PREVERREBRAL LAYER OF FASCIA PREVERTEBRAL MUSCLES AND UPPER SIX

CERVICAL VERTEBRAE LATERALLY SUCH STRUCTURES AS THE STYLOID PROCESS
AND ITS ASSOCIATED MUSCULATURE THE MEDIAL PTERYGOID MUSCLE THE

CAROTID SHEATH AND ITS CONTENTS AND THE THYROID GLAND ARE PRESENT
THE NASOPHARYNX IS ACTUALLY THE POSTERIOR PORTION OF THE NASAL

CAVITY COMMUNICATING WITH THE OROPHARYNX THROUGH THE PHARYN

GEAL ISTHMUS OR HIATUS AND BOUNDED BY THE PALAROPHARYNGEAL

ARCHES THE SOFT PALATE AND THE POSTERIOR WALL OF THE PHARYNX
EMBEDDED IN THE MUCOUS MEMBRANE OF THE POSTERIOR NASOPHAR

YNX IS THE MASS OF LYMPHOID TISSUE KNOWN AS ADENOIDS THE

PHARYNGEAL ISTHMUS IS ENCIRCLED BY LYMPHATIC RING THE NASO

PHARYNGEAL TONSIL ADENOIDS ABOVE THE PALATINE RONSILS LATERALLY

AND THE LINGUAL TONSILS BELOW
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THE TRIANGULAR POCKET IN EACH LATERAL WALL OF THE NASOPHARVNX IS

CALLED THE TONSIL AND IS FORMED BY THE DIVERGING PILLARS OF THE

TONSIL THE ANTERIOR PILLAR FORMED BY THE PALATOGLOSSUS MUSCLE AND

THE POSTERIOR PILLAR FORMED BY THE PALATOPHARYNGEUS MUSCLE

CRADLED BETWEEN THE PILLARS IN EACH FAUCES LIES THE PALATINE TONSIL

THE MOST SIGNIFICANT STRUCTURE IN THE LATERAL WALL OF THE NASO

PHARVNX IS THE AUDITORY OR EUSTACHIAN TUBE

THE EUSTACHIAN TUBE

DICK ON

WILMA MAUEDICKSON OF THE UNIVERSITY OF MIAMI SCHOOL OF

MEDICINE COMPULSIVE ANALYTICAL PERFECTIONIST PLAYED VIOLIN IN

THE EXETER SYMPHONY ORCHESTRA IN ENGLAND CLIMBED KILIMAN

JARO AND SAW HER FIST SEVERE UNOPERATED UNILATERAL CLEFT LIP WHILE

IN THE PEACE CORPS IN ETHIOPIA DAVID DICKSON WAS HER MAJOR

PROFESSOR IN HEAD AND NECK PHYSIOLOGY AT THE UNIVERSITY OF

PITTSBURGH THEIR MUTUAL LOVE OF TEACHING RESEARCH AND HUMAN

COMMUNICATION OVERCAME THIS OBSTACLE TO THEIR RELATIONSHIP AND

RESULTED IN MARRIAGE HER COMPULSION NOT JUST TO OBSERVE CRANIO

FACIAL PATHOLOGIES BUT TO SPEED THEIR EXTIRPATION XX AS PROBABLY

FUJCD MUSE CFTECTIVELV THE DAY SHE WALKED INTO THE STORAGE

ROOM FOR SOME 5000 HUMAN EMBRX US AND FETUSES AT THE JI

ERSIO OF PITTSBURGHS LCFT PALATE CEURCI IN AND RECOGNIZED

THAT GOLD MINE OF INFOI MATION FOR LIX ING CHITDREN XX ITH FACIAL

ANOMALIES LAX IN DIAT 15 15 ROOM

SINCE THEN SHE HAS CARRIED OUT NUMEROUS MICROSCOPIC DISSEC

TIONS OF FETAL HEADS XXHICH HAVE PLACED HER AMONG THE FOREMOST

HEAD AND NECK ANATOMISTS SHE HAS SPECIAL
AFFECTION FOR THE

EUSTACHIAN RUBE THIS IS HER 1976 POSITION

IN THE SIXTH CCNMRV BE MAN NAMC1 AKNMCON BECAME INTERESTED IN HOW

GRATS BREAT HE THROU THCII CAI ANL GAX US OTIR FIRST DESCRIPTION OF THE
44

SORTICTURE OF THE AUDITORY RUBE XX HICLI HE FELT SERVED THIS FUNCTION MACBETH

I959 LATER DUI ING THE SIXTEENI CENTURY THE RUBE WAS DESCRIBED IN FUT RHEI

LETAIL THE ITALIAN ANATOMIST FLAITNLOMCO EUSRACLIJO FOR XX HUM THC TRIBE
44

XVAS NAMED IIC WAS ONE OF THE FIRSR TO DESCRIBE AUUI AREIX IRS SRI UDRURE

COURSE XND CLIII IONS 1LE COMPAL ED THE TUBE TO QUILL AND DIVIDED ITS

BONS AND CAIRILAGINOUS PAIRS BUT DID NOT HAZARD GUESS AS RO IRS FUNCTION 13
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THE ANATOMY OF THE ADULT AUDITORY EUSTACHIAN TUBE HAS BEEN CAREFULLY

DOCUMENTED AS HAS ITS HISTOLOGY AND LARGE STRIDES HAVE BEEN MADE IN OUR

UNDERSTANDING OF ITS EMBRYOLOGIC AND FETAL DEVELOPMENT IT COURSES FROM THE

NASOPHARYNX TO THE MIDDLE EAT IN POSTERIOR LATERAL SUPERIOR DIRECTION THE

ANTEROMEDIAL TWOTHIRDS OF THE TUBE CALLED THE CARTILAGINOUS PORTION

CONSISTS OF SUPEROMEDIAL CARTILAGINOUS WALL AND AN INFEROLATERAL MEMBRA

NOUS WALL THE POSREROSUPERIOR ONETHIRD OF THE TUBE
PASSES THROUGH THE

PERROUS PORTION OF THE TEMPORAL BONE AND IS REFERRED TO AS THE OSSEOUS

PORTION PRORYMPANUM OR SEMICANAL THE DIVISION BETWEEN THE CARTILAGINOUS

AND OSSEOUS PORTIONS IS MARKEDROUGHLY BY CONSTRICTION CALLED THE ISTHMUS

IT HAS BEEN WELL DOCUMENTED SUCHESTON AND CANNON 1971 THAT THE

MEMBRANOUS PART OF THE TUBE IS LINED WITH PSEUDOSTRARIFIED CILIATED COLUM

NAR EPIRHELIUM WHILE THE MEDIAL LAMINA AND ROOF ARE LINED WITH CUBOIDAL

EPIRHELIUM MUCOSEROUSGLANDS AND GOBLET CELLS ARE PRESENT AT THE PHAIYN

GEAL ORIFICE AND IN THE MIDPORTION OF THE TUBE HUT ARE ABSENT AT THE

RYMPANIC ORIFICE LYMPHOID TISSUE IS PRESENT AT BOTH ORIFICES BUT IS FAR LESS

ABUNDANT IN THE MID PORTION OF THE TUBE

THE AUDITORY TUBE IS OF PARTICULAR INTEREST BECAUSE IT PROVIDES DYNAMIC

LINK BETWEEN THE NASOPHARYNX AND MIDDLE EAR THE MIDDLE EAR HAS NO DIRECT

OUTLET VIA ANY OTHER ROUTE THAN THE AUDITORY RUBE THE AUDITORY TUBE

THEREFORE PROVIDES MECHANISM WHEREBY PRESSURE CAN BE EQUALIZED ACROSS

THE RYMPANIC MEMBRANE THE CARTILAGINOUS PART OF THE TUBE IS ROUGHLY

ELLIPTICAL IN CONFIGURATION AND IS NORMALLY COLLAPSED BUT OPENS DURING

SWALLOWING COUGHING AND SNEEZING THE OSSEOUS IS OBLIGATOIILV

OPEN

THE RUBE IS ALSO OF CLINICAL INTEREST BECAUSE IT PROVIDES AN ENUE TOT THE

OURFLO OF FLUIDS FI OM THE MIDDLE EAR UNFORRUNARELN IT ALSO PTO IDES AN

ACCESS ROUTE FOR THE SPREAD OF INFECTION FROM THE PHARYNX TO THE MIDDLE EAR

UID MASTOID DIED

THE SPECIFIC MECHANISM FOR OPENING THE AUDITORY TUBE INVOLVES AN

INTERACTION OF MUSCULAR FORCE PRESSURE DIFFERENTIAL CILIARY ACTION AND POSSI

BLY THE AID OF SURFACE TENSION REDUCING SUBSTANCE SUCH AS SURFACRANT

MUSCULAR ACTIVITY ASSOCIATED WITH TUBAL OPENING HAS BEEN SOURCE OF DEBATE

FOR YEARS NORMAL TUBAL FUNCTION HAS BEEN ASSOCIATED AT ONE RIME OR ANOTHER

WITH AT LEAST SIX DIFFERENT MUSCLES INCLUDING THE SUPERIOR CONSTRICTOR THE

PALATOPHARYNGERIS THE MEDIAL PRERYGOID THE LATERAL PTERYGOID THE LEVAROR

VELI PALATII AND TENSOR VELI PALARINI OF THIS GROUP ONLY THE LATTER MUSCLES

HAVE DIRECT ATTACHMENTS OR IMPORTANT SPATIAL RELATIONSHIPS TO THE RUBE

FOI RUNARELY THIS DEBATE ABOUT THE FUNCTION OF THE MUSCLES ASSOCIATED WITH

THE AUDITORY TUBE HAS BEEN SETTLED BY AN ELEGANT STUDY CONDUCTED BY ARNOLD

RICH EXPERIMENTAL PATHOLOGIST AT JOHNS HOPKINS HOSPITAL IN 1920 WHICH
AN

INDICATED CLEARLY THAT THE TENSOR VELI PALARINI IS THE SOLE MUSCLE
ADULT LAICTAL HRID DISSECTION SB RESPONSIBLE

THE RCNSOI TCLLCCTCD TLIC ITIDIT
FOR TUBAL OPENING AT THE ISTHMUS MORE RECENT EMG STUDIES HAVE SUPPORTED

TUBC OH THE IRS ATOT MU THIS FACT
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ANOTHER DEBATE ON TUBAL FUNCTION CONCERNED INNERVATION OF THE TENSOR

VELI PALATINI MUSCLE WHICH HAS BEEN VARIOUSLY ASCRIBED TO CRANIAL NERVES

VII AND XI HOWEVER RICH 1920 DEMONSTRATED CONVINCINGLY THAT RI
TENSOR VELI PALARINI IS INNERVATED VIA THE MANDIBULAR BRANCH OF CRANIAL

NERVE

LEVAROR VELI PALARINI MAY ASSIST IN OPENING THE PHARYNGEAL ORIFICE OF THE

TUBE BY MOVING THE TORUS TUBARIUS THE CARTILAGINOUS EXPANSION OF THE RUBE

AT ITS PHARYNGEAL ORIFICE POSTERIORLY AND MEDIALLY DURING SWALLOWING HOW

EVER THIS ACTION WOULD NOR AID IN TUBAL OPENING AT THE ISTHMUS

CLEFT PALATE THE AUDITORY TUBE IS OF FURTHER CLINICAL INTEREST BECAUSE OF ITS AR OLD

APPARENT INVOLVEMENT IN CLEFT PALATE IT HAS BEEN DEMONSTRATED THAT BABIES

WITH CLEFT PALATE HAVE AN ALMOST 100 PER CENT INCIDENCE OF MIDDLE EAR

EFFUSION FREQUENTLY ACCOMPANIED BY HEAIING LOSS NUMEROUS STUDIES HAVE

BEEN CONDUCTED TO ASCERTAIN WHYTHIS IS TRUE NONE HAVE COMPLETELY SOLVED

THIS PUZZLE BUT IT
CLEARLY

INVOLVES ABNORMAL EUSTACHIAN TUBE FUNCTION

RECENT ANATOMICAL STUDY CONDUCTED BY MAUEDICKSON 1975 INDICATED THAT

HUMAN FETUSES WITH CLEFT PALATE CONSISTENTLY SHOW THE FOLLOWING CHARACTER

ISTICS

SP SOFT PAL

ATE

ATC AUDI

TOR

IT TUBE

CAITIHATO
ATO AT AT AUDIJNK

LVP AT
TA

VP LC ITOT

VELI

NON CLEFT CLEFT PALATINI

TVP TENSOT

AS COMPATED TO THE NON CLEFT THETE NE NAUOWER AND SMALLER AUDITORY TUBE XELI

LUMINA WHICH ARE MORE WIDELY SEPARATED THAN IN NORMALS PALATINI

SB SPHENOID

BONE

SB
NP NASO

LL
SP SOFT PAL

ATE

OC OTAL CAY

AT AUDITOTY

RUBE
DC

NON CLEFT CLEFT

THE GREATLY ENLARGED AUDITORY TUBE CARRILAGES ARE ALSO MORE WIDELY SEPARATED

THAN IN NORMALS
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LPP

GOID

MFP
PLATE

SD

GOID

PTELY FR NP

MPP

SB SPHE LPP
NOID VI EPP MPP

BONE

NP

PHARYNX

NONCLEFT CLEFT

SP SOFT THERE ARE MORE WIDELY SEPARATED PRER PIITES THAN IN THE NORMALS

PALATE

OC ORRL

AN 1T

TON MC
SD

NP NANO

PBALXN AT

S1 SOFT
77

PALITC J7J
NP

SB SPI IX
NORD

ATO

AT AUDI
NON CLEFT LEFT

TORE

TUBE THERE IS SIGNI REDUCED PBARVNGEAL HEIGHT HUT GREATLY INCREASED

AT AUDI
LD1 NGEAL WIDTH

TOT

TUBE ONE CONCLUSION FROM THESE DATA IS THAT THE
SPACE BETWEEN THE LATERAL

RLR PLS NGEAL N5 ALL AND THC SS ILL OF THE CRANIUM IN SUBST AUR IAL1 REDUCED AND

THAT IK 66 DIAL JD MDI9AFLR J6A AR NII THIS PROBLEM

RUAS HE REDUCCD BS CI ANIDFADI OWN SS STRESS ONHICH MIR ELRCS THE

RUBE IHIS SET G7ESNION IS CONSISTENT ITH THU OBSERS ATRON THAN CHILDREN SS MB

CLCT TN PI ALH HAS ODNTEED RVRTDDLE CIT PROBLEMS SS ITHIN THE FIRST FESS

YEATS OF LIFE

INNERESTINGL NHILE THE INNERREIPTION OF THE LES ATOR ELI PALARINI MUSCLE

AND OF OTHER MUSCLES WHICH TRAVERSE THE SOFT PALATE IS OBVIOUS IN CLEFT PALATE

THERE IS NO INDICATION THAT THE EXTRAPALATAL ANATONW OF THE TENSOR VELI

PALATIRII MEISELE IS ABNORMAL IN CLEFT PALATE AND EVEN IN SEVERE CLEFT OF THE

PALATE THE PRESENCE DIF WELL DEFINED PALATAL APONEUROSIS THE TENDON OF

TENSOR CAN BE ELERRIONISTRATED IN THE PALATAL TAGS IN HISTOLOGIC SECTIONS

IN STIMMAR BILE THE ADULT STRENETENRE OF THE AENDITOR NEM BE IS TARTLY WELL

UNDERSTOOD MORE INFORMATION IS NEEDED ON THE
SPECIFIC MORPHOLOGY OF THE

TRIBE AND ASSOCIATED MEISEEILRRERRE IN CLEFT PALATE BASED ON DATA COLLECTED

RECENRLX THERE IS SERON NIGGESRION THAN CLEFT PALATE MAY IN FACT CO EXIST

ITH OR EN EN BE CANISED CRANIAL BASE ELEFOR RUITY OCCEIRN IN EARLN IN THE

CMBRVOGENCSIS OF THE INVOLVED SIN RICEERRES IND NHAR ANDIRON TRIBE RRRALFENNE

ION OBSERVED CLINIEALLN IN CLEFT PILARE MAS BE ELATED TO THIS DEFOI MINI
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BLOOD SUPPLY TO THE PALATE

THE INTERNAL MAXILLARY ARTERY GIVES OFF THE DESCENDING PALATINE

ARTERY WHICH IN TURN GIVES OFF SEVERAL BRANCHES TO THE TONSILS AND

SOFT PALATE LIT THEN PASSES THROUGH THE POSTERIOR PALATINE FORAMEN

JUST ABOVE THE PERIOSTEUM AND PROCEEDS FORWARD CLOSE TO THE

ALVEOLAR MARGIN ON EACH SIDE AS THE GREATER MAJOR PALATINE ARTERY

TO THE INCISIVE FOSSA AR THAT POINT IT SENDS TERMINAL BRANCH

THROUGH THE INCISIVE FORARNEN TO ANASTOMOSE WITH THE TERMINAL

BRANCH OF THE SPHENOPALATINE ARTERY THE SPHENOPALATINE ARTERY IS

ALSO BRANCH OF THE INTERNAL MAXILLARY ARTER ONE OF ITS BRANCHES

DESCENDS TO THE INCISIVE CANAL AND ANASTOMOSES WITH THE TERMINAL

ASCENDING BRANCH OF THE POSTERIOR PALATINE ARTERY TO FORM THE

ANTERIOR BLOOD SUPPLY TO THE PALATE THE POSTERIOR SEPRAL ARTERY

ARISES FROM THE SPHENOPALATINE ARTERY IN THE ROOF OF THE NASAL

11

CAVITY AND COURSES DOWN THE GROOVE OF THE VOMER TO THE INCISIVE POS
FORAMEN AS NOTED BY BRESCIA WIDE RICH ANASTOMOSIS IS FORMED

ITCIYBER THE POSTERIOR SEPTAL MAJOR PALATINE AND ASCENDING SEPRAL

CTHRNOID

BRANCHES OF THE SUPERIOR LABIAL ARTERIES FORAMCN

THE BLOOD SUPPLY TO THE ANTERIOR ALVEOLAR PROCESS OF THE

MAXILLA COMES FROM THE ARTERIAL COMPLEX COMPOSED OF THE MAJOR

PALARI NE ANTERIOR AND INC SUPERINI AN COHN AND HI INCHES OF

THE SPHENOPALARINE AI TERIES

IN THE COMPLETE BILATERAL DIR LIP AND PALATE AS NOTED BY

PLASTIC SURGEON NV SLAUGHTER ALONG WITH JI IENR AND

BERGER THE UNION OF THE SUPERIOR LABIAL ARTERIES IS LACKING THUS

THEY DO NOT CONTRIBUTE TO THE BLOOD SUPPLY OF THE PHILTRUM ALSO

ABSENT IS THE ANASTOM OSIS OF THE POSTERIOR SEPRAL ARTERY XX ITH THE

MAJOR PALATINE ARTERY THEREFORE PREMAXILLA AND PHILTRUM MUST
AT

DERIVE THEIR BLOOD SUPPLY FROM THE POSTERIOR SEPTAL ATTERY AND TO POSTC

SOME DEGREE FROM THE LATEIAL AND TERMINAL BRANCHES OF THE ANTE DUCI

ALAJAT

NOR ETHMOID VESSELS XX HICH PASS THROUGH THE COLUMELLA FORRU

NATELY IN CLEFT SPECIMENS THERE IS USUALLY ONE XVELLDEX ELOPED

VESSEL ON EITHER SIDE OF THE PREMAXILLA IN THE REGION WHERE THE

INCISIX FORAMEN SHOULD HAVE BEEN EACH OF THESE VESSELS

ANTERIORLY AND INFERIORLI INTO THE PHILTRUM AND FORMS AN ARCUATE

ANASTORNOSIS ACROSS THE MIDLLINE IN THE INFERIOR OF THE PHIL

TRUM
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THE SCHOLARLY PLASTIC SURGEON BROOMHEAD DISSECTED

FETAL HEAD FOR BLOOD SUPPLY STUDIES IN 1951 IN THE BRITISH JOURNAL

OF PLASTIC SURGERY HE REPORTED

THE GREATER PALATINE AITERY GRPALARR SUPPLIES THE ORAL SURFACE OF THE HARD

PALATE AND GIVES OFFA FEW FINE BRANCHES WHICH PERFORATE THE HORIZONTAL PLATE

OF THE MAXILLA TO SUPPLY THE NASAL MUCOSA IT ALSO SENDS TWIGS TO THE GUMS

AND PALAROGLOSSAL ARCH THE LESSER PALATINE ARTERR ESPALART SUPPLIES ABOUT

THE ANTERIOR HALF OF THE ORAL SURFACE OF THE SOFT PAL BRANCH OF THE FACIAL

AITET THE ASCENDING PALATINE ARTERY ASCPALAIT IS THE LARGEST VESSEL

HO BOOMXAD
ENTERING THE SOFT PALATE IT ASCENDS ON THE LATERAL SIDE OF THE SUPERIOR

CONSTTICTOR MUSCLE TO TURN DOWNWARDSAND FOIWARDS INTO THE SOFT PALATE

IMPIAU
BETWEEN THE TENSOR TEN AND LEVATOR PALATI LEV GIN ING SMALL BIANCHES TO

LEN
ASCPALARR THESE MUSCLES THERE ARE RSS MAIN TERMINAL BRANCHES THE ANTERIOR ONE

LC PASSING ALONG THE ANTERIOR BORDER OF THE LEVATOR PALARI AND THE POSTERIOR ONE
SI TMCNN SR

PASSING THROUGH THIS MUSCLE ON APPROACHING THE MIDLINE THE POSRERIOT

ASCPHARARR DIVISION TURNS BACKWARDS TO RUN THE LENGTH OF THE SOFT PALATE TO THE UVULA

PAIPHAR SMALL TWIGS FIOM THE TONSILLAR TONSART AND ASCENDING PHARYNGEAL ARTERIES

IN AS ALSO REACH THE SOFT PALATE THE BRANCHES FROM THE TONSILLAR

ON
ARTERX ENTET ALONG THE PALAROGLOSSUS MUSCLE PALGLOSS AND THOSE FROM THE

ASCENDING PHAR NGEAL PIERCE THE SUPERIOR WNSRLIYTUR SUPCON AND PA
P1J ALONG THE FIBRES OF THE PALATO PHARN NGEUS MUSCLE PALPHAR

CO

BIOOMHEAD CONCLUDED WITH

THE ASCULAR SUPLDLN UF THE SOFT PAL IS NOT ENDANGRIED THE STANDARD

THU CLDEGREE CLEFT PALATE OPE ITION

MURIEL MARIE OF NEWCASTLE UPON TN NE AS THE SPCEEH

THERAPIST FOR MANS CAIS FOR WARDILLS CLEFT PALATE EASES IN HER

LITTLE 1962 BOOK DELI PALATE AND SPEECH SHE NOTED

IT IS OF IMPORTANCE IN SURGERY THAT THE BLOOD SUPPLY TO THE PALATE ENTERS

THROUGH THE BONE AND NOT AS IN OTHER PAI TS OF THE BODN THROUGH THE

INSTEUM IRIS THEREFOTE POSSIBLE AT OPELATION TO STRIP
THE PERIOSTEU1

FRON ITS BONS ATTACHMENTS WITHOUT INTERFETING SS ITH THE BLOOD SUPPLY

STEFAN DERNJEN OF BIARISLAVA REFERRED TO THE LACK OF KNOWLEDGE OF

THE BLOOD SUPPLY TO THE BONY PALATE

THE HARD PALATE AND ITS MUCOPERIOSREAL MEMBRANE ARC SUPPLIED BY BLOOD

FROM NASOPALATINE VESSELS AND FROM THE DESCENDING PSLITII ARTERIES THE

BANS PILITE IS SAID TO HAVE AN INDEPENDENT BLOOD SUPPLN AND IS THUS

P1
OTEETED FIOM NEELOSIS FOLLOWING CONS ENRIONAL PILSTE
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IT IS IMPORTANT TO KNOWWHETHER THE PRESENCE OF CLEFT IN THE

PALATE CHANGES THE VASCULAR ARRANGEMENT THE DATA ARE MINIMAL

BUT IN 1974 DAVID DICKSON ET AL IN THEIR STATUS OF RESEARCH IN

CLEFT PALATE REPORTED

BLOOD SUPPLY NO SPECIFIC INVESTIGATIONS OF THE BLOOD SUPPLY TO THE CLEFT

PALATE HAVE BEEN FOUND EXCEPT FOR FREDERIKS WHO REPORTED SLIGHT DIFFERENCES

BETWEEN CLEFT AND NONCLEFT

EDITH FREDERIKS OF LEIDEN THE NETHERLANDS DID NOTE IN 1972

IN THE SECONDARY PALATE THE EXISTENCE OR ABSENCE OF CLEFT MAKES LITTLE

DIFFERENCE TO THE VASCULAR PATTERN

YET IN THE 1973 STATE OF THE ART REPORT ON CLINICAL RESEARCH

IN CLEFT LIP AND CLEFT PALATE SPRIESRERSBACH DICKSON FRASER

HOROWITZ MCWILLIAMS PARADISE AND RANDALL PROPOSED THE LIKE

LIHOOD OF VARIABILITY IN ARTERIAL ARRANGEMENT IN CLEFT AND NON

CLEFT HUMANS THIS WAS CONFIRMED WHEN IN 1977 WILLIAM

MAHER OF MARQUETTE UNIVERSITY AND THE MEDICAL COLLEGE OF

WI SCON 51 REPORTED POSTMORTEM ARTERIOGRAPHIC STU DIES OF THE

MAJOR BRANCHES OF THE PTERYGOPALARINE PORTION OF THE MAXILLARY

ARTERY IN THREE CLEFT PALATE AND NINE NON CLEFT NEAR TERM HUMAN

FETUSES THE STUDY REVEALED NUMEROUS VARIATIONS IN EACH FACIAL HALF

IN BOTH CLEFT AND NONCLEFT PALATES MAHER NOTED ANATOMICAL

AS PERTINENT RO PA LATE SURGERN

NCHC THE
GRCAREI PALARINC ARTERIES TON IDE SUBSTANTIAL CONTRI

BUTIONS TO ALL MAXILLAL DECIDUOUS AND PCI MANENT DENTAL TRUCTU1ES INK

510FL5 MADE PARALLEL TO THE ALS COLAR RIDGE AND LAREIAL TO THE GLEATER PALATINE

AIREN ATE DESIGNED FOR PURPOSES OF MOVING THE PEDICLE FLAP MEDIALLN TO CLOSE

THE CLEFT THESE INCISIONS COMPLETELY SEXET NUTRITIONAL SUPPLY FROM THE

PALATINE NETWORK TO ALL THE MAXILLAN TEETH HOWEVET THE DEXELOPING DENTAL

STIUCRURES ARE ALSO SUPPLIED BY DENTAL BRANCHES FROM THE SUPERIOR ALVEOLAR

ARTERY AND GINGIVAL OSSEOUS BRANCHES FROM THE GREAT FACIAL NERXX ORK WHETHER

THESE MAJOR CONRRRBURIONS RRE ABLE TO PROX IDE ACLE LITIN ITIULIRL 59L11DC5 FUI

NORMAL DENTAL DEVELOPMENT OR WHETHER TEMPORAR NUTRITIONAL LOSS FROM THE

PALATAL NETWORK AS THE RESULR OF SECTIONING MIGHT HE ESPONSIBLE FOR MORPHO

LOGICAL DEFECTS IN HARD DENTAL STRUCTURES REMAINS TO HE CLARIFIED

THE PILATAL MTICOPERIOSTEUM IS DETACHED TROM IRS BONY HRSE IN THE

IMEPARATION OF PALRTAL PEDICLE FLAP AND AS ESULT THE RECTIR RENT UVEOTIS

HIANCHES ARE SEVCRCD THESC BRANCHES VAN IN SKE OTIMBER LUCATION AND



DISTRIBUTION FREQUENCY BLEEDING FIOM THEIR CUT STUMPS AT THE BONY SURFACE

MAY HE JUDGED INSIGNIFICANT AT THE TIME OF SURGERY HOWEVER AFTER THE

FLAP IS REPOSITIONED SHOULD BLEEDING CONTINUE BLOOD MAY POOL BENEATH

THE REPOSITIONED FLAP

MAHER ALSO NOTED

TERMINAL HRANCHES OF THE GREATER PALATINE ARTERY WERE FOUND TO ANASTOMOSE

ARIOUSLY WITH THE LATERAL NASAL SEPRAL ARTERY THE SUPERIOR ALVEOLAR

ARTERY LABIAL BRANCHES OF THE FACIAL ARTERY VIA BRANCHES OF THE PALATAL ARTERY

THAT PASS THROUGH THE MAXILLARY FISSURE OR VIA THE EXTERNAL NARES AND WITH

ITS COMPANION ON THE CONTRALARERAL SIDE ONE OR MORE COMBINATIONS OF THESE

VARIATIONS MAY OCCUR IN BOTH FACIAL HALVES FURTHERMORE CROSSOVER

ANASRORNOSES BERSXCCN TERMINAL BRANCLIC MAJUR CSSCLS CAII OCCUR

CL

MAHER ADMITS TO BEING TWOKINDOF VESSEL FREAK

HAVE CANOE THAT IS CALLED CAPIAY NICE RUNABOUT CALLED ARURIOLE AND

LARGER BOAT CALLED ARK OF THE AORTA

SINCE 1957 HE HAS ALSO BEEN INVOLVED IN RNICROVASCULAR STUDIES

AND HAS DEVELOPED THE TECHNIQUE OF INJECTING BLOOD AND LYMPH

VESSELS WITH INDIA INK IN ORDER TO EXAMINE THE ROUTES AND DISTRI

BUTIONS IN FACT HE BECAME KNOWN AS THE WIZARD OF INK OR INKY

FOR SHORT IN 1977 HE FORWARDED THIS ASCULAR MA7E TO ME AND

SXROTE ON THE BACK OF IT

THIS PLLITTLPH OF INK EPLIQARLOIM OF AT RCRIE MD CINN IN THE VICINIR
CL

OF THE PALARAL RAPHE THAT HAS HAHIRUALLN BEEN JESCI IHCD IS HCING CLARIX EB

AVASCULAR THE PREPAM ATION IS THAT PERMN MAT
11

INVESTIGATION INTO BLOOD SUPPLY
TO PALATE BONES

THIS FIELD HAS LONG BEEN THE REALM OF SURGERY GUIDED LARGELI BY

THE SURGEONS SUPPOSITION IT OCCURRED TO ME THAT FURTHER STUDY

WOULD BE OF INTEREST NOT ONLY FROM THE ASPECT OF SAFETY DURING

SURGERY BUT ALSO FOR IN
ESRIGATI NG SURGER POSSIBLE EFFECT ON

BONE GROWTH BY REDUCTION IN BLOOD SUPPLX LIEUTENANT COLONEL

FRANKLIN WELSH USAF BILE IN GENEM AL SURGERY RESIDENCY AT

THE MAYO CLINIC VISITED MIAMI TO INVESTIGATE POSSIBLE RESIDENEX

IN PLASTIC SURGERM HE XS AS CHALLENGED TO STUDX THE BLOOD SUPPB TO

THE BONES OF HE PALARA RCA AND TO MAH BE AND BLOOD

II 44



VESSELS THAT WOULD DEMONSTRATE HOW THE ORAL MUCOPERIOSTEUM

COULD BE REFLECTED WITH IMPUNITY IN PALATE SURGERY WITHOUT FEAR OF

DEVASCULARIZING THE BONY PALATE WELSH DISSECTED THE BLOOD SUPPLY

IN BOTH HALVES OF MEDIAL SAGITTALLY SECTIONED HEAD FROM

CADAVER INJECTED WITH RED LATEX THIS WAS HIS 1971 REPORT ALONG

WITH PHOTOGRAPH OF THE SPECIMEN

SOON AFTCI ITS ORIGIN AS TEIRNINAL BIANCH OF THE RNAXILLAIY ARTERY THE

DESCENDING PALATINE ARTERY ENTERS CANAL IN THE VERTICAL PLATE OF THE PALATINE

HONE TO GIVE OFF AN INTRAMEDUILAR CASCADE OF ARTERIOLES WHICH MEANDER

ANTERO INFERIOIH INTO THE BONY HARD PALATE SEXERAL BRANCHES DESCEND

THROUGH THE PALATINE FORAMINA AND DIVIDE INTO AN ANTERIOR GLOUP THE GREATER

PALATII ARTERIES AND POSTERIOR GROUP THE LESSER PALATINE ARTERIES BR SOFT

PALATE IMMEDIATEL UPON EMERGING FROM THE GREATER PALATINE FOIAMEN THESE

ARTERIES GIVE OFF MULTIPLE SMALL VESSELS THAT SPTEAD OUR JOSELY ADHERENT TO

THE UNDEISURFACE OF THE BONY PALATE IELDING SEVERAL PERFORARORS INTO THE

BONE TARHER THAN LIFTING AXX AY ITH THE MUCUPETIOSTEUM SPECIMEN IS

SHUXVN

PALATIM

AI1THRIE

KVA

22

RA

NEITHCI THE POSTERIOL SUPELIOL
AIX CULL ARTERN NUI THE ANTCI 101 SU C1 101

AIX CNLAI 1J1 HE IN ORBI ARTEI ALL XX HICH PEIW ARC MA ILLAI



BONE CORTEX EXTERNALLY CONTINUES MEDIALLY BEYOND TBE ALVEOLAR RIDGES AND

TOOTH SOCKETS INTO THE BONY PALATE

6‰CUSION WITH PERFORATING BRANCHES FROM NASAL FLOOR MUCOSA MUIRIPLE

INTRAMEDULLARY BIANCHES FROM TBE DESCENDING PALATINE ARTERY IN ITS CANAL AND

IMMEDIATE TAKEOFF OF BONY BRANCHES FROM THE EMERGING GREATER PALATINE

ARTERIES THE BLOOD SUPPLY TO THE BONY PALATE IS WELL SECURED EVEN AS THE

MUCOPERIOSTEUM IS LIFTED EVEN IF THE GREATER PALATINE ARTERY SHOULD BE

LIGATED

UPON RECEIPT OF THIS FINE WORK WROTE TO WELSH TO ASK IF HE

HAD ALSO STUDIED THE VASCULATURE COMING THROUGH THE INCISIVE

FORAMEN THIS WAS HIS RESPONSE

ALTHOUGH THE CONVENTIONAL WISDOM REGARDING ANASROMOSIS OF POSTERIOR

SEPTAL BRANCHES OF SPHENOPALARINE AIREIV VITH ANTERIOR REIMINAL BRANCHES OF

THE GI CARET PALATINE ARREN IA INCISIVE CANAL IS REPEATCD THROUGHOUT THE REXR

AND ATLASES XX AS UNABLE TO CONFIRM THIS FACT SPRINTING BACK TO THE GROSS

ANATOMY LABORATOIY HERE UPON IECEIPT OF OUR LETTEI LOCATED THE SAME

SPECI1 ON XVHICH MADE THE EARLIER OBSERVATIONS ATTENTION TO THE INCISIVE

CANALS REVEALED FIRST THAT THE INJECTED LATEX DWINDLED RAPIDLY REQUIRING THE

FINAL ASCULAR ARBORIZATIONS TO BE TRACED IA MINUTE UNFILLED RADICLES THE

COURSE PROVED TO BE AS FOLLOWS

AN ANTERIOR ETENSION OF POSTERIOR SEPTAL BRANCHES OF SPHENOPALATINE

RR RCR CNTER RHE INC RSRVE RNRL PASSCX NFCRIORL INTO OR RL ALX EOLAR IDGE

CORTEX RND TER INMATES IN THE REGION OF THE RNCISTR TOOTH SOCKETS ALTHOUTH

THERE XS CRC NO APPARENT PENETRATIONS IROIN INCISIX ERNAL INTO ORAL MTRCOLERI

OSTEUIN RLRR XXERE INCRHRIPLE ORAL NLIRCOPERIOSTEAL VESSELS PERFORATING THE ORAL

CORTEX OF HARD AND ALVEOLAR RIDC NO CONTRIBUTIONS FROM THE ARTERY OF

THE INCISIX CANAL BACK INTO BONY SECONCLAR HARD PALATE WERE OBSERVED

ALTHOUGH WELSH WAS UNABLE TO OBTAIN CLEARANCE FROM THE AIR

FORCE FOR COMPLETE RESIDENCY HE DID ACCEPT MAYRAG FELLOWSHIP

AND FINALLY IN 1976 RETURNED TO MIAMI TO PUT THE FINISHING

TOUCHES ON HIS BONY PALATE VASCULAR RESEARCH WELSH HARVARD

MEDICAL SCHOOL GRADUATE AND PITH SCHOLAR HAS REMARKABLE

DEPTH OF KNOWLEDGE AND AN UNCANNY WAY WITH WORDS HE ADMITS

TO HAVING HJPERHCDONIA WHEN DIGGING THROUGH THE PALATE BONE FOR

SHRIVELED VESSELS DEFINING THIS STATE AS HI PAR HE NI

ABNORMAL PLEASURE FROM DOING HOHUM THINGS TAKEN FROM AL EM

J3YRU IICIIONARY UNZIMIIA OB AI PREPOSTEROUI LJ7ORDJ

LI
KJ



NERVE SUPPLY

SENSOIY NASO

CILIARY

THE MAXILLARY NERVE THE SECOND DIVISION OF THE TRIGEMINAL NERVE
5TH NERVE NCRV

TRIGEMINAL

PASSES THROUGH THE SPHENOPALARINE GANGLION PICKING UP THE
FACIAL

SECRETORY AND SYMPATHETIC FIBERS FROM THE FACIAL NERVE THIS

COMPOSITE NERVE THEN DIVIDES INTO THREE AND IS DISTRIBUTED TO THE
PALARLIM
NEFLE

NASAL CAVITIES NASOPHARYNX AND PALATE ONE OF THE BRANCHES IS THE

EVEI

SPHENOPALATINE NERVE WHICH PASSES THROUGH THE INCISIVE FORAMEN PALARIOC
SPHCNO

IICARCL PALATINT

TO THE ANTERIOR HARD PALATE THEN THERE IS THE GREATER PALATINE
CI SC

NERVE WHICH COMES THROUGH THE POSTERIOR PALATINE FORAMEN

SUPPLYING THE REMAINDER OF THE HARD PALATE THE SMALLER MIDDLE

AND POSTERIOR PALATINE NERVES BIANCHES OF THE PTERYGOPALATINE

NERVE EMERGE THROUGH THE LESSER PALATINE FORAMEN TO SUPPLY THE

SOFT PALATE AND TONSIL WITH SENSORY BRANCHES

A4OTOR

IT HAS LONG BEEN KNOWN THAT THE MOTOR NER SUPPLY TO THE

TENSOR VELI PALANNI MUSCLE IS DIFFERENT FROM THE OTHER VELOPHA

RX NGEAL MUSCLES TURNER 188 RETHI 1893
DRUNCI 1903 AND RIC1 20 IL CUNFIIMCCL THAT THE

TENSOR MUSCLE WAS INNERVARCD BN THE RIGCMINAL NER ACTUAL1

THE INTEI NAL PTER GOID NER BRANCH OF THC MANDIBULAR WHICH

IN TURN IS BRANCH OF THE TRIGEMINAL NERVE IT IS OF INTEREST THAT

HARVEX CUSHI NG IN 1905 REPORTED MOXEMENT OF THE TENSOR

PALATINI BY STIMULATION OF THE MANDIBULAR DIX ISION OF THE TRIGEM

INAL NERVE

THERE HAS BEEN AND CONTINUES TO BE MUCH DISAGREEMENT CON

CERNING THE MOTOR NERVE SUPPLY TO THE ORHET VELOPHARYNGEAL

MUSCLES MOST TEXTBOOKS SEEM TO BE SATISFIED WITH THE GENERAL

STATEMENT THAT THE VAGUS AND ACCESSORY NERX ES SUPPLY MOTOR FIBERS

TO THE MUSCLES OF THE PHARYNX AND SOFT PALATE WITH THE EXCEPTION

OF THE TENSOR PALARINI AND THAT THE GIEATER SUPERFICIAL PETROSAL

NERVE ARISING FROM THE FACIAL NERVE ALSO CARRIES MOTOR HBERS TO

THE SPHENOPALATINE GANGLION AND THENCE TO THE PALATINE NERVES

AND SOFT PALATE



CORDS 1910 AND IBROOMHEAD 1951 DESCRIBED THESE

TOIEDPTG MUSCLES AS INNERVATED BRANCHES OF THE PHARYNGEAL
NTOTCN

PLEXUS

LEV
TCN NTOLCV

DERIVED FROM THE GLOSSOPHARYNGEAL AND VAGUS NERVES

PHARBIANCH IVOR BROOMHEAD WAS HOUSE SURGEON TO DAVID MATTHEWS IN

SUPCONSR
NROPALGIOSS

OF VAGUS
1948 AND WAS INSPIRED BY HIM IN 1949 TO CARTY OUT RESEARCH ON

NROPALPHAR THE NERVE SUPPLY OF THE SOFT PALATE IN THE ANATOMY DEPARTMENT AT

5RPHAR

INTCOUST CAMBRIDGE UNIVERSITY HE LATER JOINED MATTHEWS AT THE HOSPITAL

FOR SICK CHILDREN GREAT ORMOND STREET LONDON AND WORKED

WITH HIM UNTIL MATTHEWS RETIRED IN 1976 IN THE BRITISH JOURNAL OF

PLASTIC SUGE 1951 BROOMBEAD REPORTED IMPORTANT ANATOMICAL

FINDINGS FOR THE PALATE SURGEON HE PRESENTED SKETCH SHOWING

THE DISTRIBUTION OF THE GLOSSOPHARYNGEAL NERVE IX AND THE

LCV

TENA SUPCOOST PHAR NGEAL BRANCH OF THE AGUS TO THE CONSTRICTOR MUSCLES OF

THE PHARYNX LEVAROR PALATINI PALATOGLOSSUS AND THE NERVE TO THE

PI MEDIAL PTERXGOID MUSCLE HE ALSO SHOWED THE COURSE OF THE NERVES

NROPALGLOSS
TO THE PALATOGLOSSUS AND PALATOPHAR NGEUS ON THE MEDIAL SIDE OF

ILID UN
THE SUPERIOR CONSTRICTOR

RICH 1920 HOV EVER REPORTED LEVATOR ELI PALATINISRXPHAR

MUSCLE CONTRACTIONS ELICITED BY STIMULATION OF THE VAGUS AND

ACCESSORY NERVES BUT NOT BY FACIAL AND GLOSSOPHARYNGEAL STIMULA

NON

IHE CONTINUING DISAGRCCMCOT IN THC FACE OF MAW STUDIES OF

THE MOTOR NERVE SUPPH TO THE ELOPHAR OGEAL MUSCLES INTRIGUED

JUNTART NISHIO OF JAPAN HE CONTINUCCI HIS FAMILY TIADITION

RAKING DENTAL DEGICE THEN FUNHERED HIS STUDIES XX ITH DISSETTA

NON ENTITLED THE RELATIONSHIP BETWEEN VELOPHARYNGEAL MOVE

MENT AND ITS MOTOR NERVES FOR WHICH HE EARNED HIS PHD IN

1976 FURTHER EXCELLENT XVORK WAS PUBLISHED IN THE CLEFT PALATE

JOURNAL BY NISHIO WITH MARSUYAJ MACHIDA AND MIYAZAKI

OF THE ORAL AND MAXILLOFACIAL DEPARTMENTS OF THE MACSUMOTO

DENTAL COLLEGE AND THE OSAKA UNIVERSITY DENTAL SCHOOL OFJAPAN

THEIR EXPERIMENTS DESIGNED TO CLARIFN MOTOR NERVE SUPPLY TO THE

VELOPHAR OGEAL MUSCLES WERE CARRIED OUR ON 20 RHESUS MONKE
XZ

JUNAO JNV12W BOSMA AND FLETCHER IN 1961 STATED THAT BASIC VELO

PHARYNGEAL ANATOMY XX AS SIMILAR IN CARS DOGS MONKEYS AND

HUMANS XX HILE HARRMAN AND STRAUS ALSO IN 1961

REPORTED THAT THE COURSE OF THE CRANIAL NERVES IN THE RHESUS



MONKEY IS SIMILAR TO THAT IN THE HUMAN BEING EVOKED EMG

RESPONSES OF THE LEVATOR VELI PALATINI UVULA AND SUPERIOR CON

STRICTOR PHARYNGEUS MUSCLES WHICH CONTRIBUTED TO VELOPHARYNGEAL

CLOSURE WERE ANAL ZED BY THE JAPANESE WORKERS BY THEIR STIMULAT

ING THE CRANIAL NERVES WITHIN THE SKULL HERE IS THE SUMMARY OF

THEIR RESULTS

IIUSCLE ACTION POTENTIAL MWAVESFROM THE SELECTED MUSCLES COULD BE

ICCOGNIED ON STIMULATING THE FACIAL GLOSSOPHARYNGEAL AND VAGUS NERVES AT

THE PETROSAL AIEA OF THE TEMPORAL BONE BUT WETE NOT NOTED UPON ACCESSORY

NERVE STIMULATION

AT MAXIMAL STIMULATION THE VAGUS GAVE GREATER INCTEASE IN MUSCLE

AMPLITUDE THAN THE OTHER NERVES STUDIED THIS WAS FOLLOWED BY THE GLOSSO

PHAR NGEAL ITH THE FACIAL NERVE PRODUCING THE LEAST IN AMPLITUDE

ALSO AT MAXIMAL STIMULATION LARENCIES IN THE
RESPONSE OF THE LEVAROI

CLI PALATII AND UVULA MUSCLES WERE REDUCED TO THE GREATEST DEGICE BN

STIMULATION OF THE VAGUS TO LESSEI EXTENT FOI THE GLOSSOPHARYNGEAL AND

LEAST FOR THE FACIAL NERVE

ON STIMULATING THE FACIAL NERVE BELOW THE STYLOMASMOID FOIAMEN

NI WAXES COULD NOT BE IECOGNI
FROM THE PRESENT STUDY IT AS CONCLUDED THAT THE LEVATOT CLI PALATINI

UX ULA AND SUPELIOT CONSTLICTOR PHAR NGEUS MUSCLES ARE DOUBLE INNEIVATED

THE FACIAL NEIX AND BIANCHES OF THE PHARYNGEAL PLEXUS DCI IX ED FI OM THE

GLOSSOPHIR NGCAL AND AGUS NCI US AND THAT THE FA IAL NCIX PLAY IN

ITUPOL TINT LOLE AS ONE OF THE MOINT NEIVES IN THE MOVCMCNTS RESPONSIBLE ICI

ELOPHAR ELOSO ME

THEY ALSO PROPOSED AN INTERESTING RHEOIX

VC SOMETIMES ENCOUNTET CLEFT
LDALATE PATIENTS XVHO DEMONSTIATE NASAL

GRIMACE DUI ING PHONATION THIS HAS BEEN CONSIDETED TO BE COMPENSATION

TO ELOPLIAN NGEAL INCOMPETENCE MORLEY RECENMH THE AUTHORS HAVE

APPLIED ISUAL MI AINING TO HELP CLEFT PALATE PATIENTS ACQUIRE ADEQUATE VELO

PHARYNGEAL FUNCTION AS RESULT OF THE TRAINING IT AS NOTED THAT COORDI

NAMING MOVEMENTS OF LIP AND FACE SUCH AS NASAL GRIMACE OR LIP

DURING PI WETE USEFUL TO ACMIXATE VELOPHARYNGEAL MOX EMENTS

NISHIO YAMANKA MAMSU AND MIXAZAKI THEREFORE THE NASAL GRIMACE

MAY OEEUI NOR ONB TO COMPENSATE FOI XELOPHAIYNGEAL INCOMPETENCE

INCTEASING NASAL RESISTANCE BUT ALSO TO FTTE THE FACIAL NEIX TO COMPLEMENT

CLOPHAN NGEAL MUX EMENTS



WARNING

THE DISSECTION OF FETAL AND ADULT HEADS BY BROOMHEAD AT THE

3EWAF ANATOMY SCHOOL AT CAMBRIDGE HAS PARTICULAR SIGNIFICANCE TO PALATE

SURGEONS AS HE CONCLUDED HIS REPORT WITH THIS WARNING

DURING OPERATIVE REPAIR OF THIRD DEGREE CLEFT PALATE DAMAGE MAY BE

INFLICTED ON THE NERVE TO THE TENSOR PALARI RESULTING IN PARALYSIS OF THIS

MUSCLE

SECTION OF THE LESSER PALATINE NERVES ALSO RAKES PLACE AND WILL RESULT IN

SOME ANAESTHESIA OF THE SOFT PALATE AND PARALYSIS OF THE MUSCULUS UVULAE

WHETHER THE MUCOUS GLANDS SUFFER AN DAMAGE FOLLOWING THE SECTION OF

THESE NERVES IS NOT KNONS

THE 11CRXC TU TILL PALARO GLOSSUS PALATOPHAIN NGEUS AND LEXATOR PALATI

MUSCLES DO NOT IN AN PAI OF THEIR COURSE CNTEI THE OPRIATIXE FIELD
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