
EAR DISEASE AND HEARING

LOSS IN CLEFT PALATE

PALATE HAS LONG BEEN ASSOCIATED WITH EAR DISEASE AND

HEARING LOSS IN 1878 ALT WAS THE FIRST TO MENTION CASE OF

OTORRHEA IN DEAFMUTE PATIENT WITH CLEFT PALATE HE CLOSED THE

CLEFT AND THE OTORRHEA HEALED THE PATIENT WAS ABLE TO HEAR AGAIN

AND THEN LEARNED TO SPEAK

CONDUCTIVE DEAFNESS ASSOCIATED WITH CLEFT PALATE HAS BEEN

REPORTCD TO OCCUR IN BETWEEN 27 AND 50 PERCENT OF PATIENTS

HALFOND AND BALLENGER 50 PERCENT NYL 40 PERCENT SKOLNIK

39 PERCENT PAGNAMENTA 30 PERCENT SPRIESTERSBACH 29 PERCENT

AND MEISSNER 27 PERCENT

POSSIBLE CAUSES CONSIDERED IN THIS ASSOCIATION OF CLEFT PALATE AND

EAR DISEASE HAVE VARIED AMONG REPEATED INFECTIONS FOLLOWING THE

LACK OF AN INTACT PALARAL PARTITION BETWEEN THE ORAL AND NASAL

CAVITIES DISTURBANCE BY THE CLEFT OF THE NORMAL MUSCLE PHYSIOLOGY

NECESSARY FOR ADEQUATE EUSTACHIAN TUBE FUNCTION TIMING AND TYPE

OF SURGERY SCARRING AFTER SURGERY EFFECT OF HAMULAR FRACTURE ACTUAL

ABNORMAL EUSTACHIAN TUBE ANATOMY AND CRANIAL BASE DEFORMITY

RE FLUX

THE PRESENCE OF CLEFT IN THE PALATE WAS THOUGHT TO ALLOW REFLUX

UP THE EUSTACHIAN TUBE CAUSING OTITIS MEDIA EVEN WHEN TREATED

WITH ANTIBIOTICS WITHOUT DRAINAGE THE PURULENT MATERIAL WAS

MERELY CONVERTED TO STERILE EXUDATE WHICH REMAINED AS FOREIGN

BODY RESULTING IN CONDUCTIVE HEARING LOSS
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LACK OF MUSCLE FUNCTION

AS MORE THOUGHT AND RESEARCH WERE DIRECTED TO THIS PROBLEM
BLAME WAS LAID ON THE ABNORMAL INSERTIONS OF THE MUSCULATURE

WHICH DISRUPTED BY THE CLEFT PREVENTED NORMAL ACTION AND

ADVERSELY AFFECTED THE FUNCTION OF THE EUSTACHIAN TUBE SURGEONS

STARTED TO LOOK TO CLOSURE OF THE CLEFT IN THE PALATE AS EARLY AS

POSSIBLE AS STEP TOWARD PARTIALLY IMPROVING THE MUSCLE FUNCTION

EARLY SURGERY ADVOCATED

IN 1960 FRANK MASTERS HAL BINGHAM AND DAVE ROBINSON OF THE

UNIVERSITY OF KANSAS MEDICAL CENTER BEGAN TO STUDY HEARING LOSS

IN CLEFT PALATE PATIENTS AND ADDED NORMAL HEARING TO NORMAL

SPEECH AND NORMAL FACIAL GROWTHAS GOALS OF CLEFT PALATE TREATMENT

THEY DEDUCED

THE CHRONIC RECURRING MIDDLE EAR INFECTION WITH ITS SUBSEQUENT AUDIO

METRICALLY DETECTABLE HEARING DEFICIT IS MANIFESTATION OF ALTERED EUSTACHIAN

PHYSIOLOGY WHICH IN THE CLEFT PALATE CHILD IS ALMOST INEVITABLE AS THE EXTRINSIC

MUSCULATURE OF THE EUSTACHIAN APPARATUS IS NOT INTACT THUS EARLY RESTORATION

OF THE DYNAMIC PHYSIOLOGY OF THE EUSTACHIAN APPARATUS BY CREATION OF

NORMAL MUSCULAR INSERTION APPEARS TO BE THE BEST METHOD AVAILABLE TO REDUCE

THE APPALLING INCIDENCE OF HEARING LOSS

54 BEVERLY ARMSTRONG OF CHARLOTTE NORTH CAROLINA FIRST

BCVCH ARMSTRONG DESCRIBED INSERTION OFPRESSURE EQUALIZATION PE TUBES TO MAINTAIN

AERATION FOLLOWING MYRINGOTOMY ASPIRATION AND TYMPANOSTOMY
FOR MIDDLE EAR FLUID

IN 1966 IN THE CLEFT PAATE JOURNAL JAMES DONALDSON OF THE

UNIVERSITY OF WASHINGTON SEATTLE PUBLISHED AN ILLUSTRATION OF

INSERTION OF THE SILASTIC TUBE AFTER MYRINGOTOMY WITH THE INNER

FLANGE PASSING THROUGH THE TYMPANIC MEMBRANE AND THE OUTER

FLANGE SECURING IT IN PLACE HE REPORTED THAT OUT OF 702 CLEFT

PALATE PATIENTS EXAMINED 98 139 PERCENT HAD MIDDLE EAR

PATHOLOGY REQUIRING ONE OR MORE MYRINGOTOMIES THE INFANT WAS

NOT SUSPECT BUT AGES RANGED FROM UNDER UP TO 15 YEARS WITH

THE LARGEST NUMBER IN THE TO 4YEAR PERIOD TO ESTABLISH MIDDLE

JAMES DONALDSON EAR AERATION IN THESE PATIENTS WITH INADEQUATE EUSRACHIAN TUBE
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FUNCTION HE ADVOCATED INSERTION OF SILASTIC TUBES ALTHOUGH THE

TUBES TENDED TO BE EXTRUDED SOONER THAN DESIRED TEMPORARY

MIDDLE EAR AERATION FREQUENTLY IMPROVED THE APPEARANCE OF THE

TYMPANIC MEMBRANE ALLOWING IT TO ASSUME ITS NORMAL POSITION

RATHER THAN RETRACTED ONE

EAR PATHOLOGY IN THE INFANT

STILL NO ONE SUSPECTED EAR PATHOLOGY IN THE INFANT IN 1958

SKOLNIK HAD STATED THAT THE INCIDENCE OF PATHOLOGY WAS PERCENT

IN CLEFT PALATE CHILDREN YOUNGER
THAN YEAR OLD AND INCREASED

TO 6Q PERCENT IN PRESCHOOL CHILDREN

IN 1967 SYLVAN STOOL AND PETER RANDALL AT THE CHILDRENS

HOSPITAL PHILADELPHIA REPORTED ON BILATERAL EXAMINATION OF THE

MIDDLE EARS OF 25 CLEFT PALATE INFANTS UNDER GENERAL ANESTHESIA

THROUGH BINOCULAR OPERATING MICROSCOPE AFTER MYRINGOTOMY

NINETYFOUR PERCENT OF THESE EARS CONTAINED MUCOID MATERIAL AND

EACH OF 10 BIOPSY SPECIMENS REVEALED THE PRESENCE OF GRANULATION

TISSUE THEY SUGGESTED SYLVAN STOOL

REASONABLE APPROACH TO THE PROBLEM OF OTITIS MEDIA IN THE CLEFT PALATE

INFANT IS TO EXAMINE THESE PATIENTS WITH MAGNIFICATION WHENEVER THEY ARE

HAVING RECONSTIUCTIVE SURGERY THE TEMOVAL OF ABNORMAL MATERIAL FROM THE

MIDDLE EAR AND THE VENTILATION OF THIS CAVITY SHOULD ALLOW PNEUMARIZATION OF

THE EAR TO PTOCEED IN MORE NORMAL MANNER AND SHOULD AID SIGNIFICANTLY IN

PREVENTING SUBSEQUENT HEATING LOSS

INTERESTED IN HOW IT ALL BEGAN ASKED PETER RANDALL WHO HAD

LONG BEEN CONCERNED WITH THE MISERABLE PROBLEMS OF DRAINING EARS

IN CHILDREN WITH CLEFTS AND THE DIFFICULTY OF FINDING COOPERATIVE

OTOLARYNGOLOGISTS HERE ARE HIS REMINISCENCES WRITTEN TO ME IN

1973

ON SEPTEMBER II 1963 SYLVAN ARRIVED ON THE SCENE AS YOU KNOWHE IS

SOMEWHATROTUND JOLLY GENIUS WHOHAD GONE FROM MEDICAL SCHOOL IN TCXAS

THROUGH HIS PEDIATRIC TRAINING IN SEATTLE SALT LAKE CITY AND BOSTON AND

THROUGH COMPLETE OROLARYNGOLOGY RESIDENCY AT THE UNIVERSITY OF COLORADO

IN DENVER SYLVAN ARRIVED IN PHILADELPHIA FRESH OUT OF HIS RESIDENCY BEING

BOARD QUALIFIED IN BOTH PEDIATRICS AND OROLARYNGOLOGY WITH LOT OF ENTHU

SIASM ABSOLUTELY NO PRACTICE WHATSOEVER AND PERFECTLY BEAUTIFUL BRAND NEW

ZEISS OPERATING MICROSCOPE THE DAY AFTER HE ARRIVED WE HAD OUR BIG

MONTHLY CLEFR PALATE CLINIC AND SYLVANWHO HAD WONDEREDHOW LONG IT
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WOULD BE BEFORE HE SAW HIS FIRST PATIENTFOUND ONE EAR AFTER ANOTHER WITH

PROBLEMS BEYOND DESCRIPTION HE DESCRIBED IT AS AN OROLARYNGOLOGIST

PARADISE WITHIN VERY FEW DAYS HE WAS IN THE OPERATING ROOM PUSHING HIS

NEW ZEISS SCOPE FROM ONE ROOM TO ANOTHER ASKING ME IF WOULD MIND IF

HE LOOKED AT THE EARS OF CHILD WHOSE CLEFT
LIP WAS ABOUT TO TACKLE THIS

WAS THE FIRST TIME WE HAD EVEN THOUGHT OF LOOKING AT THE EARS IN AN INFANT

THIS YOUNG ABOUT THREE MONTHS OF AGE AND THOUGHT HE WAS REALLY JUST

TRYING TO GET EXPERIENCE WITH HIS NEW OPERATING ROOM TOY THE CHILD HAD

HAD NO KNOWN TROUBLE WITH HIS EARS BUT SYLVAN IMMEDIATELY SAID OH MY
GOSH LOOK AT THIS WHICH DID BUT FRANKLY DIDNT SEE VERY MUCHTHEN HE

ASKED IF WOULD MIND IF HE MADE LITTLE HOLE IN THE EARDRUM AND ASKED

HOW LITTLE WAS LITTLE HOLE AND WHY HE WANTED TO DO IT AND HE SAID THAT IT

WAS VERY LITTLE WOULD HEAL VERY QUICKLY AND THE REASON WAS THAT HE WAS SURE

THERE WAS LOT OF TROUBLE BEHIND THAT PARTICULAR DRUM SHUDDER TO THINK OF

MY LACK OF INFORMED CONSENT BUT UNDER THE CIRCUMSTANCES IT SEEMED THAT

THIS WOULD BE THE BEST THING TO DO FOR THAT CHILD AT THAT POINT AFTER

MYRINGOTOMY HE BEGAN SUCKING OUT THICK INSPISSATED MUCOID GLUE
THOUGHT THAT HE HAD OPENED INTO MUCOCELE HE THEN ASKED IF WOULD

MIND IF HE LOOKED AT THE OTHER EAR WHICH READILY AGREED TO AND THE SAME

PROBLEMS WERE FOUND ON THAT SIDE AS WELL

AS LUCK WOULD HAVE IT WE HAD SECOND CLEFT LIP TO FOLLOW IN THE NEXT

ROOM AND IT WASNT LONG BEFORE SYLVAN WAS ASKING IF WOULD MIND IF HE

LOOKED AT THAT CHILD AS WELL AT THAT STAGE OF THE GAME WE WERE TAKING

SILASTIC INTRAVENOUS CATHETERS AND CUTTING THEM INTO SMALL PIECES TO USE FOR

INSERTION IN THE RINGOTORNY OPENINGS THE VAIIOUS BUTTONS WERE NOT YET

AVAILABLE AT CHILDRENS HOSPITAL

WE WETE SOON MISLED BY CHILD WHOMWE EXAMINED AT ABOUT SIX WEEKS

OF AGE AND ACTUALLY FOUND GRANULATION TISSUE WITHIN THE MIDDLE EAR SPACE
WHICH LED US TU THAT MUCH OF THIS MATERIAL WAS INFECTED HOWEVER
CHARLES BLUESRONE HAS SINCE SHOWN THAT VIRTUALLY ALL OF IT IS NOR INFECTED IN

THESE INFANTS WE SET OUT TO TRY TO STUDY THE INCIDENCE AND COULDNT REALLY

FIGURE OUT HOWTO GET CONTROL GROUPTHEN ONE DAY PULLED DIRTY TRICK

ON SYLVAN AND ASKED HIM TO LOOK AT THE EARS OF CHILD WHO HAD CLEFT OF

THE
LIP BUT NO CLEFT OF THE PALATE AFTER HE DID THE MYRINGOTOMY AND FOUND

THAT THIS WAS PERFECTLY NORMAL DRUM WITH AN AIRCONTAINING MIDDLE EAR

SPACE HE ASKED WHAT IS THE MATTER WITH THIS CHILD HIS EARS ARE PERFECTLY

ALL RIGHT THEN IT WAS OBVIOUS THAT OUR CONTROL GROUP SHOULD COME FROM

THOSE PATIENTS WITH CLEFTS OF THE LIP ONLY WE FOUND THAT 87 OF OUR INFANTS

WITH CLEFT PALATE HAD THICK INSPISSATED MUCUS IN THEIR MIDDLE EAR SPACE AND

ONLY ABOUT 28 OF THOSE WITH CLEFTS OF THE
LIP ONLY HAD ANY KIND OF FLUID IN

THE MIDDLE EAR SPACE AND THIS WAS USUALLY QUITE WATETY

BUDDY BLUESRONE HAD BEEN WORKING ALONG THE SAME LINES WITH JACK
PARADISE AT PITTSBURGH BUT IM FAIRLY SURE IT DID NOT ANTEDATE OUR WORK IN
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1963 ITS INTERESTING THAT THEY CAME UP WITH THE SAME INCIDENCE FIGURES

EXACTLY THAT WE HAD BUT THEY CARRIED IT ONE STEP FURTHER IN THAT THEY BROUGHT

BACK THE CHILDREN WHODID NOR HAVE THE MUCOID MATERIAL IN THE MIDDLE EAR

ON ONE AND EVEN TWO SUCCESSIVE OCCASIONS AND SHOWED THAT EVENTUALLY 100

OF THESE CHILDREN GET INTO TROUBLE WITH COLLECTION IN THE MIDDLE EAR SPACE

BLUESTONE HAS DONE VERY CAREFUL STUDY OF THE FLUID ITS CHARACTERISTICS AND

STUDIES ON THE EUSRACHIAN TUBE

ALMOST SIMULTANEOUSLYTHE TEAM OF PARADISE AND BLUESTONE HAD

DIRECTED ITS INTEREST TOWARD THIS EAR PROBLEM JACK PARADISE

PEDIATRICIAN AT THE UNIVERSITY OF PITTSBURGH IN AN OCCASIONAL

ESCAPE FROM CRYING BABIES SOOTHES HIS NERVES BY RESTORING ANTIQUE

ORIENTAL RUGS ENTICED INTO THE CLEFT PALATE CLINIC BY BETTY JANE

MCWILLIAMS TO LOOK INTO THE PROBLEM OF FEEDING AND NUTRITION IN

YOUNG CLEFT INFANTS HE CONSISTENTLY DISCOVERED BILATERAL SECRETORY JACK PA
OTITIS MEDIA

BLUESTONE ALPHA OMEGA ALPHA AT THE UNIVERSITY OF

PITTSBURGH SCHOOL OF MEDICINE BECAME INTERESTED IN THE CLEFT

PALATE PROBLEM IN 1959 BY SAM PRUZANSKY WHILE INTERNING AT THE

UNIVERSITY OF ILLINOIS IN 1964 HE JOINED THE CLEFT PALATE TEAM AS

OTOLARYNGOLOGIST AT THE UNIVERSITY OF PITTSBURGH AND BY 1966 WAS

CONFIRMING PARADISES FINDINGS BY MYRINGOTOMY WITH AN OPERATING

MICROSCOPE IN 1969 PARADISE BLUESRONE AND FELDER REPORTED THE

UNIVERSALITY OF OTITIS MEDIA IN INFANTS WITH CLEFT PALATE

BILATERAL SECRETORY OR SUPPURARIVE ORIRIS MEDIA WAS FOUND WITHOUT EXCEPTION CHA BLUESTONE

IN 50 INFANTS WITH CLEFT PALATE 20 MONTHS OF AGE OR YOUNGER BY CONTRAST IN

GROUP OF 100 INFANTS WITHOUT CLEFT PALATE CHOSEN AT RANDOM ORIRIS MEDIA

WAS PRESENT DURING 22 PERCENT OF 274 CLINIC EPISODES THEY EXPERIENCED DURING

AN 8MONTH PERIOD INFANTS WITH CLEFT PALATE WHORECEIVED MYRINGOTOMY

AND SUCTION BUT WITHOUT INSERTION OF PLASTIC RUHES DEVELOPED EARLY RE

ACCUMULATION OF FLUID WHICH REQUIRED REPETITION OF SURGERY THE COURSE OF

INFANTS WHORECEIVED MYRINGOROMYWITH TUBES WAS GENERALLY SATISFACTORY BUT

IN SOME ORORRHEA EARLY EXTRUSION OF TUBES OR BOTH OCCURRED

CHRONIC SECRETORY OR SUPPURARIVE ORIRIS MEDIA PROBABLY DEVELOPS IN ALL

INFANTS WITH CLEFT PALATE AND USUALLY WITHIN THE FIRST MONTH OF LIFE IN SUCH

INFANTS MYRINGOROMY ACCOMPANIED BY THE INSERTION OF TUBES APPEARS TO BE

THE BEST METHOD OF TREATMENT NOW AVAILABLE THIS PROCEDURE MAY BE PER

FORMED PROMPTLY AND REPEATED AS OFTEN AS NECESSARY TO MAINTAIN MIDDLE EAR

AERATION IT IS HOPED THEREBY TO AVOID THE SCARRING OSSICULAR DAMAGE

CHOLESREAROMA OR SUPPURARIVE
INTRACRANIAL COMPLICATIONS WHICH OTHERWISE
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MIGHT EVENTUALLY DEVELOP IN SOME PATIENTS ALSO IF
SURGERY IS NOT PERFORMED

HEARING IMPAIRMENT WILL PROBABLY PERSIST THROUGHOUT INFANCY OR LONGER WITH

UNTOWARD EFFECTS ON WELLBEING AND FUNCTION AND WITH SERIOUS IMPLICATIONS

FOR INTELLECTUAL SPEECH AND EMOTIONAL DEVELOPMENT

THEN JACK PARADISE IN 1970 STUDIED 200 CHILDREN UNDER 12

MONTHS OF AGE100 WITH CLEFT PALATE 100 WITHOUT CLEFTS HE

FOUND SEROUS FLUID IN THE MIDDLE EAR IN 100 PERCENT OF THE CLEFT

AND 20 PERCENT OF THE NONCLEFT CHILDREN

ALSO IN 1970 JOYCE HELLER IRVING HOCHBERG AND GASTONE

MILANO OF NEWARK STATE COLLEGE UNION NEWJERSEY STUDIED 60

CLEFT PALATE AND 60 NONCLEFT PALATE CHILDREN AGED TO 12 YEARS

THEY FOUND

CLEFT PALATE CHILDREN HAVE SIGNIFICANTLY POORER HEARING SENSITIVITY THAN

NONCLEFT CHILDREN BUT ALL THRESHOLD DEVIATIONS WERE WITHIN NORMAL HEARING

LIMITS FOR BOTH

THERE WAS AN IMPROVEMENT IN HEARING SENSITIVITY IN BOTH CLEFT PALATE AND

NONCLEFT PALATE CHILDREN AS FUNCTION OF INCREASING AGE AND THIS WAS MOST

EVIDENT ABOVE SIX YEARS

THERE WAS SIGNIFICANTLY GREATER INCIDENCE OF CONDUCTIVE HEARING IMPAIR

MENT SIGNIFICANT AIRBONE GAP AND AURAL PATHOLOGY IN CLEFT PALATE CHILDREN

THAN IN NONCLEFT PALATE CHILDREN

APPROXIMATELY 50 PERCENT OF THE CLEFT PALATE CHILDREN WHOSE OROSCOPIC

FINDINGS WERE POSITIVE SHOWED UNILATERAL ABNORMALITIES

SUBVERSIVE SUBMUCOUS
CLEFT PALATE

IN 1971 LA VONNE BERGSTROM AND WILLIAM HEMENWAY OF THE

UNIVERSITY OF COLORADO MEDICAL CENTER USED OTOLARYNGOLOGICAL

AND AUDIOMETRIC EXAMINATION TO EVALUATE 58 PATIENTS WITH SUB

MUCOUS CLEFTS OF THE PALATE RECURRENT OR CHRONIC DISEASE OF

THE MIDDLE EAR IN 39 PERCENT RANGED FROM SEROUS OTITIS MEDIA TO

CHOLESREATOMA THIRTYFOUR PERCENT HAD CONDUCTIVE HEARING LOSS

AND 25 PERCENT HAD EITHER PURE SENSORINEURAL OR MIXED

HEARING LOSSES HALF OF THE PATIENTS WITH MIDDLE EAR DISEASE DID

NOT HAVE SPEECH DISORDERS AND HENCE SUBMUCOUS CLEFT PALATE

MIGHT NOT BE SUSPECTED ON THAT BASIS SUBMUCOUS CLEFT

PALATE SHOULD SUGGEST THE POSSIBILITY OF ACCOMPANYING PERHAPS
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ASYMPTOMATIC MIDDLE EAR DISEASE AND UNRESOLVING MIDDLE EAR

DISEASE MIGHT BE THE REASON TO SUSPECT SMCP

ADVOCATES OF EARLY
CLEFT CLOSURE

IN 1972 CHARLES BLUESTONE JACK PARADISE QUINTER BEERY AND

RONALD WITTEL STUDIED 22 INFANTS WITH UNOPERATED CLEFT PALATES

WHO RECEIVED MYRINGOTOMIES WITH TUBE INSERTIONS DURING THE FIRST

THREE MONTHS AND BETWEEN THE AGES OF 18 AND 24 MONTHS HAD

SECONDARY PALATE CLOSURE WITH VY PUSHBACK WITH OR WITHOUT AN

ISLAND FLAP THEY EVALUATED FUSRACHIAN TUBE PROTECTIVE FUNCTION

BY ROENTGENOGRAPHIC STUDIES AFTER INSTILLATION OF RADIOPAQUE MEDIA

INTO THE NASOPHARYNX AND NOTED

INFANTS WITH UNREPAIRED PALATE CLEFTS WERE CONDITIONALLY ABLE TO CLEAR RADIO

PAQUE FLUID MEDIA IN PROGRADE DIRECTION FROM THE EUSTACHIAN TUBE AND

MIDDLE EAR INTO THE NASOPHARYOX BUT THERE WAS OBSTRUCTION TO RETROGRADE

FLOW FROM THE NASOPHARYNX INTO THE EUSRACHIAN TUBES FOLLOWING SURGICAL

REPAIR OF RHC PALATE THERE WAS IMPROVEMENT IN PROGRADE CLEARANCE AND IN

OVER HALF THE EARS TESTED RETROGRADE FLOW APPEARED NORMAL

ABNORMAL DISTENSIBILITY OF THE EUSTACHIAN RUBE IN INFANTS WITH CLEFT PALATE JIZA 17
WAS SUGGESTED BY THE RESULTS OF TESTS FOLLOWING REPAIR OF THE CLEFT THIS

DISTENSIBILITY MAY BE FUNCTION OF TEDUCED TUBAL STIFFNESS INCREASED COIN

PLIANCE WHICH MAY IN TURN CONTRIBUTE TO FUNCTIONAL OBSTRUCTION OF THE TUBE

BY RENDERING ITS OPENING MORE DIFFICULT

THCIR CONCLUSION

PRIOR TO CLOSURE OF THE PALATE MIDDLE EAR FLUID IS PRESENT IN ALL UNTREATED

INFANTS SINCE THIS SEEMS TO BE RELATED TO FUNCTIONAL OBSTRUCTION OF THE

EUSTACHIAN TUBE VENTILATION OF THE NONAERATED MIDDLE EAR CAVITY IS INDI

CATED PREVIOUS STUDY HAS SHOWN THAT CLOSURE OF THE SECONDARY PALATE IS

OFTEN FOLLOWED BY REDUCTION IN THE PREVALENCE OF MIDDLE EAR DISEASE THE

PRESENT INVESTIGATION CONFIRMS THIS FINDING AND SUGGESTS RELATIONSHIP TO

IMPROVEMENT IN EUSRACHIAN TUBE FUNCTION IT WOULD THEREFORE SEEM

WORTHWHILE TO RECONSIDER REPAIRING THE PALATAL DEFECT AT AS EARLY AN AGE AS

POSSIBLE ESPECIALLY WHEN OTORRHEA THROUGH TYMPANOSROMYTUBE HAS FAILED

TO RESPOND TO MEDICAL TREATMENT FOLLOWING REPAIR OF THE PALATE RECURRENCE

OF MIDDLE EAR EFFUSION WARRANTS REPETITION OF MYRINGOTOMY AND INSEITION OF

TYMPANOSTOMY TUBES HOWEVER IF EUSTACHIAN TUBE FUNCTION IS IMPROVED

FOLLOWING PALATE REPAIR OR IF OTORRHEA DEVELOPS THROUGH THE TYMPANOSROMY

TUBES THEIR REMOVAL ON TRIAL BASIS MAY BE INDICATED
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IN 1973 PAULSEN OF DENMARK REPORTED

EAR DISEASE SEEMS LITTLE EASIER TO CONTROL IN PATIENTS WITH INCOMPLETE THAN

WITH COMPLETE PALATE CLEFTS AND STRIKING FINDING IN PATIENTS WITH ALL TYPES

OF CLEFTS HAS BEEN THE IMPROVEMENT IN OVERALL OTOLOGIC STATUS FOLLOWING

PALATE REPAIR

IN 1975 SOUDIJN AND HUFFSTADT OF THE STATE

UNIVERSITY HOSPITAL GRONINGEN STUDIED 132 STANDARD CLEFT PALATE

PATIENTS BEFORE AND AFTER PALATE SURGERY THEY FOUND GLUE IN THE

EARS OF 94 PERCENT OF THE PRESURGICAL CASES AND REPORTED

SIX MONTHS AFTER THE CLOSING OF THE SOFT PALATE THE PERCENTAGE OF GLUE EARS

APPEARED TO HAVE ALREADY BEEN REDUCED TO THERE IS OF COURSE TENDENCY

FOR DECREASE OF AURAL PATHOLOGY WITH ADVANCING YEARS BUT THIS DOES NOT OCCUR

UNTIL THE AGE OF FOUR ACCORDING TO GRAHAM IN OUR PATIENTS THE HIGHEST AGE

WAS ONLY 19 MONTHS

THE MOST INTERESTING ASPECT OF OUR STUDY HOWEVER IS THE RELATIVELY HIGH

PERCENTAGE 30 OF GLUE EARS IN CHILDREN WITH CLEFT LIPS AND IN CHILDREN OF

THE CONTROL GROUP IN BABIES WITH CLEFT PALATE THE PHARYNGEAL MECHA

NISM APPEARS TO BE SO SEVERELY DISTURBED THAT IN 94 OF THE CASES GLUE

CANNOT BE DRAINED FROM THE AURAL CAVITY

THEY CONCLUDED78
PROBABLY ALL CHILDRENS MIDDLE EAIS CONTAIN GLUE AT BIRTH IN THE CLEFT PALATE

BABIES GLUE IS PRESENT IN 94
INSPECTION OF THE EARDRUMS EVENTUALLY FOLLOWED BY MYRINGOROMY IN CLEFT

CEATC
PALATE BABIES IS INDICATED PERIODICALLY

CLOSING OF CLEFT PALATE BY SURGERY
LEADS RO IMPROVEMENR OF TUBAL FUNCTION

IN 1974 MARGARETA KORSANBENGTSEN AND OLLE NYL OF

G6TEBORG SWEDEN STUDIED THE EARS AND HEARING OF 60 CHILDREN

AGED TO 15 YEARS WHO HAD HAD WARDILLKILNER PALATE CLOSURE AT

16 TO 20 MONTHS AND IF THE CLEFT WAS COMPLETE HAD HAD

JOHANSONOHLSSON BONE GRAFTING AT TO 10 MONTHS HEARING AND

MIDDLE EAR FUNCTION WAS NORMAL IN 33 OUT OF THE 60 SCREENING

AUDIOMETRY REVEALED THE INCIDENCE OF CONDUCTIVE HEARING LOSS

EXCEEDING 20 DECIBELS AT TWO OR MORE FREQUENCIES TO BE TO

PERCENT THE CORRESPONDING PERCENTAGE OF OPERATED CLEFT PALATE

CHILDREN WAS 20 PERCENT THIS FIGURE WAS CONSIDERED VETY FAVORABLE

SINCE 75 PERCENT OF THESE CHILDREN HAD SERIOUS MIDDLE EAR DISEASE

BEFORE SURGICAL CLOSURE OF THE PALATE THEY CONCLUDED
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IT WOULD THUS SEEM JUSTIFIED TO RECOMMEND EARLY PALATE CLOSURE EVEN FROM

AN OTOLOGICAL POINT OF VIEW IN ORDER TO PREVENT TUBAL DYSFUNCTION WITH

MIDDLE EAR CHANGES AND HEARING LOSS

IN 1977 LEE DELLON WROTE

IN 1969 THE FIRST PATIENT WE CORRECTED THE LEVAROR OF TOLD ME WHEN HE AWOKE

THAT HE COULD HEAR BETTER POSTOP AUDIOGRAMS DEMONSTRATED CORRECTION OF

HIS CONDUCTIVE HEARING LOSS ALL WEHAD DONE WAS ALTER HIS LEVARORS INSERTION OH LEVATOR VELI PALATINI

BELIEVE LONGTERM FOLLOWUP WILL SHOW THAT IF LEVATOR RETRODISPLACEMENT IS
THOU ART MORE THAN WET LINGUINI

FOR WHEN VELUM QUAKES
INCLUDED IN THE PRIMARY PALATAL REPAIR NOT ONLY WILL SPEECH RESULTS BE

AND EUSTACHIUS AWAKES

IMPROVED BUT ALSO HEATING LOSS DIMINISHED AND HAVE WRITTEN THIS LIMERICK TIS CAUSE THOU ATT INBETWEENI

TO EMPHASIZE IT

MEDICAL ART STUDENT SUSAN SEIF AND DELLON HAVE WRITTEN 1977

STUDY OF INTERRELATIONSHIPS OF THE LEVATOR AND TENSOR VELI

PALATINI MUSCLES AND THE EUSTACHIAN TUBE AN ANATOMIC RECON

STRUCTION FROM SERIALLY SECTIONED FETAL HEADS IT DISCOUNTS THE

TENSOR AS TUBE OPENER BUT ACKNOWLEDGES THE PART PLAYED BY THE

LEVATOR

INDEED DURING ISOMETRIC CONTRACTIONS THE TVP INCREASED GIRTH WILL EXERT

PRESSURE RADIALLY INWARD AGAINST THE PARATUBAL TISSUE THE LEVAROR VELI

PALATINI MUSCLE LVP AS IT GOES FROM LATERAL AND INFERIOR TO THE MEDIAL PLATE

OF THE EUSRACHIAN TUBE CARTILAGE MEDIALLY INTO THE MOBILE SOFT PALATE IS IN

UNIQUE POSITION TO ELEVATE THE MEDIAL TUBE CARTILAGE AN ISOTONIC LVP

CONTRACTION ELEVATES THE SOFT PALATE POSTERIORLY AND THE TUBAL CARTILAGE

MEDIALL DURING THIS LVP MUSCLE CONTRACTION THE PARATUBAL TISSUE WOULD BE

COMPRESSED RADIALLY INWARD FROM BELOW WHILE THE RADIALLY INWARD CLOSING

PRESSURE EXERTED BY THE RESTING MEDIAL CARTILAGE WOULD BE RELIEVED

THE INCIDENCE OF HEARING LOSS DIMINISHES WITH INCREASING AGE BECAUSE

WITH GROWTH AND DEVELOPMENT THE LVP ORIGIN MOVES LATERALLY INCREASING ITS

EFFECTIVENESS IN RELEASING THE PRESSURE OF THE MEDIAL CARTILAGE PLATE ON THE

TUBAL LUMEN AND THE INSERTION MOVES DOWNWARD AND FORWARD INCREASING

VELAR EXCURSION AND AGAIN INCREASING LVP EFFECTIVENESS AS TUBAL OPENER

NOT ALL CLEFT CLOSURES CURE

IN 1962 SPRIESTERSBACH DEAN LIERLE KENNETH MOLL AND

WILLIAM PRATHER OF THE STATE UNIVERSITY OF IOWA STUDIED HEARING

IN 163 CLEFT LIP AND PALATE PATIENTS AND FOUND THE INCIDENCE OF LOSS

AND MAGNITUDE OF THRESHOLD DEVIATIONS SIGNIFICANTLY GREATER IN THE
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YOUNGEST AGE GROUPS 33 TO 77 MONTHS THAN IN ANY OF THE OLDER

GROUPS THEY NOTED NO SIGNIFICANT CORRELATION BETWEEN PHYSICAL

MANAGEMENT TYPE OR TIME OF SURGERY AND HEARING LOSS

UNFORTUNATELY CLOSURE OF THE CLEFT IN THE PALATE ALTHOUGH

USUALLY OF BENEFIT DOES NOT INVARIABLY CURE THE EAR PROBLEM THIS

FAILURE HAS BEEN BLAMED BY SOME ON CERTAIN ASPECTS OF THE SURGERY

SUCH AS HAMULAR FRACTURE TENSOR TENDON DIVISION OR OTHER TRAU

MATIC AND SCARRING PROCEDURES RESPONSIBLE FOR PREVENTING THE

DEVELOPMENT OF NORMAL TUBAL FUNCTION 1920 STUDY BY

RICH OF JOHNS HOPKINS UNIVERSITY UTILIZED PALATAL INCISION TO

ALLOW VISUALIZATION OF THE TUBAL ORIFICES RICH FOUND THESE ORIFICES

TO BE CLOSED NORMALLY AT REST BUT OPENED DURING THE SWALLOWING

YAWNING AND SNEEZING REFLEXES

THE LEVATOR PALATINI THE PALATOPHARYNGEUS THE INTERNAL PTERY

GOID AND THE SUPERIOR CONSTRICTOR MUSCLES OF THE PHARYNX WHEN

EITHER CUT OR STIMULATED WERE FOUND TO EXERT NO INFLUENCE WHAT

EVER UPON THE PATENCY OF THE ORIFICE OR LUMEN OF THE TUBE

THE TENSOR PALATINI WAS THE ONLY MUSCLE FUNCTIONALLY RELATED TO

THE EUSTACHIAN TUBE CONTRACTION OF THIS MUSCLE WAS ALWAYS

ACCOMPANIED BY DILATATION OF THE TUBAL ORIFICE AND LUMEN

RELAXATION OR DIVISION OF THE TENSOR PALATINI WAS FOLLOWED BY

PASSIVE RETURN OF THE TUBAL WALLS TO THE CONDITION OF APPROXIMA

TION WHICH THEY NORMALLY OCCUPY WHEN AT REST THIS WORK OF

COURSE EVENTUALLY POINTED AN ACCUSING FINGER AT FRACTURE OF THE

HAMULUS OR DIVISION OF THE TENSOR TENDON DURING CLEFT PALATE

SURGERY

HAMULAR FRACTURE

FRACTURE OF THE PTERYGOID HAMULUS DURING CLEFT PALATE CLOSURE HAS

BEEN BLAMED FOR PERPETUATING HEARING IMPAIRMENT NEWMANN IN

1968 GRAVES AND EDWARDS IN 1944 AND MCMYN IN 1940 ALL

DEMONSTRATED THAT IN ADDITION TO THE MAIN TENSOR VELI PALATINI

WHICH HOOKS AROUND THE HAMULUS TO INSERT INTO THE SOFT PALATE

SMALLER COMPONENT OF THIS MUSCLE ARISES FROM THE EUSTACHIAN TUBE

CARTILAGE AND INSERTS INTO THE HAMULUS AND THE END OF THE HARD

PALATE SKOLNIK IN 1958 AND ROSS IN 1971 CONFIRMED THAT

HAMULAR FRACTURE IS RELATED TO OCCURRENCEOF OTITIS MEDIA POLITZER
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AS EARLY AS 1862 POINTED OUT THAT THE MUSCULAR RELATIONS OF THE

EUSTACHIAN TUBE OF THE DOG CORRESPOND CLOSELY TO THOSE OF MAN

IN 1962 HOLBOROWS EXPERIMENT IN DOGS CONCLUDED THAT THE

INTEGRITY OF THE TENSOR IS ESSENTIAL FOR TUBAL OPENING AND IN 1971

ODOI PROUD AND TOLEDO AFTER UNILATERALLY EXPUNGING THE

HAMULUS IN DOGS REPORTED DEVELOPMENT OF MIDDLE EAR EFFUSIONS

YET MODERN HUMAN STUDIES RAISE MUCH DOUBT AS TO WHETHER

HAMULAR FRACTURE AFFECTS EAR PHYSIOLOGY IN 1968 BENNETT

WARD AND TAIT FOUND NO SUCH INCREASE AFTER TENSOR

TENDON DIVISION IN 1972 BLUESTONE PARADISE BEERY AND WITTEL

FOLLOWING UNILATERAL HAMULAR OSTEOTOMY AND INFRACTURE ON 12

PATIENTS NOTED

NO DIFFERENCE IN EUSTACHIAN TUBE FUNCTION WAS OBSERVED AS RESULT OF THIS

PROCEDURE AND ALTHOUGH FOLLOW UP HAS BEEN SHORT RECURRENCES OF MIDDLE EAR

EFFUSION HAVE ALSO APPEARED UNRELATED

IN 1973 IN THE CLEFT PALATE JOURNAL BARRETT NOONE PETER

RANDALL SYLVAN STOOL RALPH HAMILTON AND RICHARD WINCHESTER

OF THE UNIVERSITY OF PENNSYLVANIA PRESENTED SKETCH OF THEIR

LUMCN

LEVATOR

PALATI

EUSRACHIAN RUBC

TENSOR PALARI

HAMU1US

PALATE
SOFT

RENDITION OF TUBE TENSOR AND HAMULUS ANATOMY THEY THEN

REVIEWED RANDOMIZED SERIES OF 89 PATIENTS UNDERGOING SOFT

PALATE CLOSURE BETWEEN 1963 AND 1969 IN WHICH UNILATERAL HAMU

LAR FRACTURE WAS ALTERNATED BETWEEN THE RIGHT AND LEFT SIDES THEY

REPORTED

AN EVALUATION OF THE DEVELOPMENT OF CLINICAL MIDDLE EAR DISEASE AND DOCU

MENTED HEARING LOSS BY AUDIOGRAM DURING THREEYEAR POSTOPERATIVE FOL
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LOWUP PERIOD DEMONSTRATED NO DIFFERENCE BETWEEN THE EAR ON THE SIDE OF

HAMULOTOMY COMPARED TO THE OPPOSITE EAR

OTHER SURGICAL TRAUMA

IN 1966 OTTO KRIENS OF BREMEN WHILE STUDYING THE ANATOMY OF

PALATAL MUSCULATURE IN PRAGUE CONCLUDED THAT THE LEVATOR MUSCLE

ELEVATED THE MEDIAL EDGE OF THE TUBAL CARTILAGE AND ADDITIONAL

OPENING WAS EFFECTED BY THE PULL OF THE TENSOR MUSCLE IN THE CLEFT

PALATE THE PULL OF THE TENSOR MUSCLE WAS IN DEVIATED CRANIOLATERAL

MOTION WHICH DID NOT ELEVATE THE MEDIAL EDGE OF THE EUSTACHIAN

TUBE KRIENS WARNED AGAINST SURGICAL INTERVENTION NEAR THE EPI

PHARYNGEAL PORTION OF THE TUBE HE FELT THAT FRACTURE OF THE

HAMULUS MIGHT DISRUPT THE MUSCULOTENDINOUS APPARATUS NEAR THE

TUBE AND EVEN WORSE DISSECTING AND PACKING THE SPACE OF ERNST

COULD DISRUPT THE EQUILIBRIUM OF THE MUSCLES IN THIS AREA TO BE

FURTHER COMPOUNDED BY RESULTANT SCARRING

EFFECT OF PHARYNGEAL FLAP
ON HEARING

EVIDENTLY PHARYNGEAL FLAPS DO NOT AFFECT HEARING NJ GRAHAM

AND LIERLE FOUND IN 1962 THAT THE PHARYNGEAL FLAP PROCEDURE

DID NOT AGGRAVATE AN EXISTING HEARING LOSS IN 1966 ASCHAN

CONCLUDED THAT SURGICAL RECONSTRUCTION BY VELOPHARYNGOPLASTY

HELPS TO RESTORE TUBAL FUNCTIONING AND THUS HEARING

LEWORTHY AND SCHLIESSER REPORTED IN 1975

THE APPLICATION OF PHARYNGEAL FLAP DID NOT DECREASE THE PREOPERATIVE

HEARING ACUITY IN 96 PER CENT OF OUR 53 PATIENTS

TA
TO REMOVE OR NOT TO REMOVE THE TONSILS AND ADENOIDS THAT IS

QUESTION EVEN IN THE NORMAL CHILD RECURRENT NASAL DISCHARGE

REPEATED ATTACKS OF OTITIS MEDIA AND RESPIRATORY OBSTRUCTION ARE

ACCEPTED AS CRITERIA FOR IN 1965 CHALAT NOTED

IMPROVEMENT IN HEARING IN 75 PERCENT OF CLEFT PALATE PATIENTS

AFTER TONSILLECTOMY AND ADENOIDECTOMY
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YET IN THE NONCLEFT CHILD OR IN THE UNRECOGNIZED SUBMUCOUS

CLEFT CASE REMOVAL OF THE ADENOIDS CAN RESULT AND HAS RESULTED IN

THE DISASTROUS PRODUCTION OF HYPERNASAL SPEECH IN THE CLEFT PALATE

CHILD THE NEED FOR ANY EXTRA PROMINENCE IN THE POSTERIOR PHARYN

GEAL AREA TO AID IN VELOPHARYNGEAL CLOSURE CAUSES HESITATION IN THE

RANDOM REMOVAL OF THE ADENOIDS SOME SURGEONS ARE ENTHUSIASTIC

ABOUT PARTIAL ADENOIDECTOMY IN THE TREATMENT OF OTITIS MEDIA

PRESERVING SPEECH BY REMOVING ONLY THE LATERAL PORTION OF THE

ADENOID UNDER DIRECT VISION THIS MANEUVER HOWEVER IS NOT SO

EASY AS SUGGESTED BY STOOL IT MAY BE POSSIBLE TO PRESERVE THE

CHILDS ADENOID TISSUE IF THE EAR DISEASE IS TREATED VIA THE TYMPANIC

ROUTE FIRST

THE REMOVAL OF THE TONSILS IS SLIGHTLY LESS HAZARDOUS PROVIDED

THE SURGEON
SHELLS OUT THE TONSIL CAREFULLY PRESERVING THE ANTERIOR

AND ESPECIALLY THE POSTERIOR PILLARS AND AVOIDING EXCESSIVE POST

OPERATIVE SCARRING

POSSIBLE ANATOMICAL CAUSES OF

INADEQUATE TUBE FUNCTION

ACCORDING TO WILMA MAUEDICKSON OF THE UNIVERSITY OF MIAMI

THERE IS NO INDICATION THAT THE EXTRAPALATAL ANATOMY OF THE TENSOR

VELI PALATINI MUSCLE IS ABNORMAL IN CLEFT PALATE EVEN IN SEVERE

CLEFT OF THE PALATE THE PRESENCE OF WELLDEFINED PALATAL APONEU

ROSIS THE TENDON OF TENSOR CAN BE DEMONSTRATED IN THE PALATAL

TAGS IN HISTOLOGICAL SECTIONS IN 1975 AN ANATOMICAL STUDY BY MAUC

DICKSON SHOWED THAT HUMAN FETUSES WITH CLEFT PALATE CONSISTENTLY

HAVE NARROWER AND SMALLER AUDITORY TUBE LUMINA WHICH ARE

MORE WIDELY SEPARATED THAN IN NORMALS GREATLY ENLARGED
AHTE

AUDITORY TUBE CARTILAGES ALSO MORE WIDELY SEPARATED THAN IN

NORMALS MORE WIDELY SEPARATED PTERYGOID PLATES THAN IN

NORMALS AND SIGNIFICANTLY REDUCED PHARYNGEAL HEIGHT BUT

GREATLY INCREASED PHARYNGEAL WIDTHALL OF WHICH WERE SHOWN IN

CROSSSECTIONINCHAPTER2ONECONCLUSIONFROMTHESEDATAISTHAT

THE SPACE BETWEEN THE LATERAL PHARYNGEAL WALL AND THE SIDE WALL OF

THE CRANIUM IS SUBSTANTIALLY REDUCED AND THAT THE TUBE MAY SUFFER

MECHANICAL DISADVANTAGE AS RESULT THE PROBLEM MAY BE

REDUCED BY CRANIOFACIAL GROWTH WHICH SOMETIMES RELIEVES STRESS
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ON THE TUBE THIS SUGGESTION IS CONSISTENT WITH THE OBSERVATION

THAT CHILDREN WITH CLEFT PALATE TYPICALLY HAVE REDUCED MIDDLE EAR

PROBLEMS WITHIN THE FIRST FEW YEARS OF LIFE

PAT HO GENESIS

IT IS THE RESPONSIBILITY OF THE EUSTACHIAN TUBE TO ENSURE THAT THE

EXTERNAL AND THE MIDDLE EAR AIR PRESSURES REMAIN THE SAME ANY

THING THAT INTERFERES WITH EVACUATION OF EMBRYONIC TISSUE FROM

THE MIDDLE EAR AND SUBSEQUENT PNEUMATIZATION OF THE TEMPORAL

BONE OR WITH THE FUNCTION OF THE EUSTACHIAN TUBE TO PREVENT IT

FROM SUPPLYING THE MIDDLE EAR WITH AIR WILL RESULT IN CONDUCTIVE

HEARING LOSS

THERE ARE SEVERAL CLINICAL STAGES IN THE PATHOGENESIS OF EAR

DISEASE AS NOTED BY STOOL THE EXUDATIVE STAGE HAS ACUTE SUBACUTE

AND CHRONIC PHASES

THE VISCID STAGE RESULTS FROM FAILURE OF RESOLUTION OF THE EXUDA

TIVE STAGE THE MIDDLE EAR IS FILLED WITH THICK TENACIOUS MUCOID

SUBSTANCE THE AUDIOGRAM USUALLY REVEALS AN AVERAGE LOSS OF

DECIBELS DUE TO FAILURE OF MOVEMENT OF THE TYMPANIC MEMBRANE

TREATMENT INVOLVES REMOVAL OF THE VISCID MATERIAL FROM THE

MIDDLE EAR VIA MYRINGOTOMY AND SUBSTITUTION OF PROSTHESIS FOR

THE FUNCTION OF THE EUSTACHIAN TUBE

IN THE ADHESIVE STAGE THE TYMPANIC MEMBRANE IS ADHERENT TO THE

STRUCTURE OF THE MIDDLE EAR IT IS USUALLY SEEN IN LATER CHILDHOOD

WHEN THE PREVIOUS STAGE WAS NOT RESOLVED THE MEMBRANE BE

COMES ATROPHIC AND FLACCID AND COLLAPSES AGAINST THE MEDIAL WALL

OF THE MIDDLE EAR WITH LOSS OF 40 TO 60 DECIBELS DESQUAMATED

EPITHELIUM GETS CAUGHT AND COLLECTED IN THE ADHESIVE POCKETS OF

THE TYMPANIC MEMBRANE TREATMENT INCLUDES MYRINGOTOMY AS

PIRATION OF FLUID AND INSERTION OF TUBES COUPLED WITH EVERSION OF

INVAGINATED POCKETS THE REPLACEMENT OF ATROPHIC MEMBRANE WITH

GRAFTS MAY BE OF VALUE THE BEST TREATMENT FOR THIS STAGE IS

PREVENTION

THE MOST SERIOUS COMPLICATION IS THE FORMATION OF CHO

LESTEATOMA IN THE CLEFT PALATE THIS IS ACQUIRED DURING THE ADHESIVE

STAGE WHEN INVAGINATED POCKETS COLLECT SQUAMOUS DEBRIS DIAG

NOSIS MAY DEPEND ON XRAY DEMONSTRATION OF RADIOLUCENT AREA
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REMOVAL OF THE ABNORMAL TISSUE IS MANDATORY FOR CURES AND TO

PREVENT EXTENSION INTO SURROUNDING STRUCTURES INCLUDING THE

BRAIN

IN 1975 JACK PARADISE TOOK AN INTERNATIONAL VIEW OF MIDDLE EAR

PROBLEMS ASSOCIATED WITH CLEFT PALATE STATING

EIGHTY YEARS HAVE ELAPSED SINCE GUTZMANN IN GERMANY FIRST OBSERVED THAT

APPROXIMATELY HALF OF ALL PATIENTS WITH CLEFT PALATE SUFFER FROM SIGNIFICANT

REDUCTION IN AUDITORY ACUITY THE MUCOUS MEMBRANE LINING BECOMES

MARKEDLY THICKENED THE EPITHELIAL CELLS UNDERGO METAPLASIA AND THERE IS

GREAT INCREASE IN THE SECRETION OF MUCUS

NOTING THAT EVEN CHILDREN WITH NORMAL PALATES COMMONLY

EXPERIENCE SECRETORY OTITIS MEDIA HE LISTED STRING OF INTERNA

TIONAL INVESTIGATORS STUDYING THE HISTOLOGICAL AND BIOCHEMICAL

ABNORMALITIES THAT CHARACTERIZE THIS STERILE INFLAMMATORY PROCESS IN

THE MIDDLE EAR SADE ISRAEL SENTURIA USA PAPARELLA

USA LUPOVICH USA GUNDERSON AND GLUCK NORWAY
AND MOGI JAPAN HAVE ALL CONTRIBUTED TO BETTER UNDERSTANDING

OF THE MIDDLE EAR CHANGES

PULLEN

FRED PULLEN OF THE UNIVERSITY OF MIAMI SCHOOL OF MEDICINE

WHILE TRAINING AT THE MASSACHUSETTS EYE AND EAR INFIRMARY IN

BOSTON BECAME INFATUATED WITH OTOLOGY UNDER HAROLD SCHU

KNECHT PULLENS NASAL FRACTURE DURING MICHIGAN GOLDEN GLOVES

TOURNAMENT SKILLED LIGHT TOUCH AND HIS CENTEROFTHETARGET

ATTACK ON CLINICAL PROBLEMS MADE HIM THE PERFECT OTORHINOLARYN

GOLOGY MEMBER OF OUR CLEFT PALATE TEAM HERE IS HIS 1977 STAND

THE EUSTACHIAN TUBE CONNECTS THE MIDDLE EAR CAVITY TO THE NASOPHARYNX IN FRED PULEN

THE ADULT THE ANTERIOR TWOTHIRDS IS CARTILAGINOUS AND THE POSTERIOR THIRD

BONY BUT IN THE INFANT THE BONY PORTION IS RELATIVELY LONGER THE DIRECTION

OF THE TUBE IN THE ADULT INCLINES SUPERIORLY WITH THE HORIZONTAL PLANE AT AN

ANGLE OF 3O TO 400 BUT IN THE INFANT THIS INCLINATION IS ONLY 100 THE LUMEN

OF THE EUSTACHIAN TUBE IS SHAPED LIKE TWO CONES WITH THE APEX OF EACH

DIRECTED TOWARD THE MIDDLE THE AURAL ORIFICE OF THE TUBES IS OVAL IN SHAPE

MEASURING MM HIGH AND MM WIDE IN THE ADULT THE NASOPHARYNGEAL

ORIFICE IN THE ADULT IS VERTICAL SLIT AT RIGHT ANGLES TO THE BASE OF THE SKULL

BUT IN THE INFANT THIS OPENING IS OBLIQUE DUE TO THE MORE HORIZONTAL POSITION
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OF THE CARTILAGE THE DIAMETER OF THE ORIFICE IS TO MM IN THE ADULT AND

TO IN THE INFANT IN THE NEWBORN THE NASOPHARYNGEAL ORIFICE LIES IN THE

PLANE OF THE HARD PALATE BUT IN THE ADULT IT IS SITUATED 10 MM ABOVE THIS

PLANE THE MIDDLE PORTION OF THE EUSTACHIAN TUBE OT ISTHMUS IS NOT SHARPLY

CONSTRICTED BUT IS RELATIVELY LONG WITH GRADUAL WIDENING AT EACH END

FORMING THE AURAL AND NASOPHARYNGEAL ORIFICES THE DIAMETER OF THE ISTHMUS

IN THE ADULT IS TO MM BUT IN THE INFANT IT IS SOMEWHAT LARGER THE

MUCOSAL LINING OF THE CARTILAGINOUS PORTION IS SIMILAR TO THAT OF THE NASO

PHARYNX AND CONTAINS MUCOUS GLANDS THE MUCOSA IN THE PROTYMPANIC

PORTION OF THE EUSTACHIAN TUBE IS SIMILAR TO THAT OF THE MIDDLE EAR AND

CONTAINS BOTH MUCUS PRODUCING ELEMENTS AND CILIA THE FUNCTION OF THE

EUSTACHIAN TUBE APPEARS TO BE TWOFOLD CLEARANCE OF SECRETIONS AND VENTILA

TION OF THE MIDDLE EAR

USUALLY THE EUSTACHIAN TUBE IS CLOSED BUT IT OPENS DURING SWALLOWING

YAWNING AND SNEEZING PERMITTING THE AIR PRESSURE IN THE MIDDLE EAR TO

EQUALIZE WITH ATMOSPHERIC PRESSURE THIS OPENING MECHANISM IS MUSCULAR

AND INVOLVES THE NASOPHARYNGEAL ORIFICE THE TENSOR PALARI IS THE ONLY MUSCLE

RELATED TO TUBAL FUNCTION AND CLOSURE IS THE RESULT OF RELAXATION OF THE TENSOR

PALARI WITH PASSIVE APPROXIMATION OF THE TUBAL WALLS

THE TENSOR RYMPANI MUSCLE ORIGINATES FROM THE CARTILAGINOUS PORTION OF

THE EUSTACHIAN TUBE AND THE ADJOINING PART OF THE GREATER WING OF THE

SPHENOID AS WELL AS FROM THE BONY CANAL IN WHICH IT IS CONTAINED IT PASSES

BACKWARD THROUGH THE CANAL ENTERS THE MIDDLE EAR AS SLENDER TENDON WHICH

BENDS LATERALLY ATOUND THE PROCESSUS COCHLEARIFORMIS AND IS INSERTED INTO THE

NECK OF THE MALLEUS AND INTO THE RYMPANIC MEMBIANE DIRECTLY

IN 1970 LUPIN DEMONSTRATED BY DISSEERIONS THAT THE TENSOR PALARI

AND TENSOR TYMPANI MUSCLES HAVE FIBERS THAT INTERMINGLE BOTH OF THESE

MUSCLES HAVE FIBERS ORIGINATING IN THE AREA OF THE GREATER WING OF THE

SPHENOID NEAR THE SPINE AND ALSO HUTH LIAVC FIBERS ORIGINATING FROM THE

EUSRACHIAN TUBE THERE IS INTERMINGLING OF THESE FIBERS ON THE UNDERSURFACE

NORMAL ABSENCE OF ANCHORAGE

TENSOR EUSRACHIAN TUBE

SEMI CANAL

TENSOR TYMPANI

HAMUIUS

CLEFT
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OF THE SPHENOID SPINE THE COMMONDEVELOPMENT OF THESE MUSCLES IS FROM

THE MANDIBULAR ARCH WITH COMMON NERVE SUPPLY FROM THE MANDIBULAR

DIVISION OF THE TRIGEMINAL NERVE THERE ARE THREE BRANCHES TO THE THREE

DIVISIONS OF THE TENSOR PALATI MUSCLE AND ONE TO THE TENSOR TYMPANI THESE

TWO MUSCLES ARE IN FACT CONTINUOUS AND INDEED THE TENSOR TYMPANI MUSCLE

IS CONTINUATION OF THE MUSCLE FIBERS FROM THE ANTERIOR PORTION OF THE TENSOR

PALARI WITH ADDITIONAL SLIPS FROM THE BASE OF THE SPHENOID BONE AND FROM THE

PERIOSTEUM LINING ITS SEMICANAL THE CONTRACTION OF THE MEDIAL PART OF THE

TENSOR PALATI MUSCLE UNROLLS THE TUBAL CARTILAGE BY DEPRESSING THE LATERAL

LAMINA THUS OPENING THE NASOPHARYNGEAL ORIFICE OF THE TUBE

IT IS POSTULATED HERE THAT THE CONTRACTION OF THE TENSOR PALARINI IS ACCOM

PANIED BY SIMILAR CONTRACTION OF THE TENSOR TYMPANI MUSCLE THEREBY

EXERTING SLIGHT MEDIAL OR INWARD MOVEMENT OF THE TYMPANIC MEMBRANE

THIS COMBINED MOVEMENT RH ACTS AS PUMP MECHANISM TO HELP

CLEAR THE AIR OR PUSH SECRETIONS OUT OF THE EUSTACHIAN TUBE INTO THE WRYJ

NASOPHARYNX TYMPANOMETRY MEASUREMENTS OF THE EAR WERE PERFORMED AT

150 MMOF WATER PRESSURE THEREBY CAUSING THE RYMPANIC MEMBRANE TO BE

PULLED LATERALLY INTO THE EXTERNAL AUDITORY CANAL UPON VOLUNTARY CONTRACTION

OF THE TENSOR PALATI AND RYMPANI MUSCLES THE PRESSURE IN THE OUTER EAR CANAL

INCREASED BY TO MMPROVING MEDIAL MOTION OF THE RYMPANIC MEM
BRANE RHETEBY SUBSRAIIRIARIIIG THIS PUMP MUCHANISM TH FUNCRIUN UF RH

TENSOR RYMPANI MUSCLE IS THEREFORE TO PROVIDE TO MMOF POSITIVE PRESSURE

IN THE MIDDLE EAR AND EUSRACHIAN TUBE UPON THE OPENING OF THE EUSRACHIAN

TUBE BY THE TENSOR PALARI THIS PRESSURE
NEED NOR BE MORE THAN THAT WHEN

ONE REALIZES THE MINUTE MOVEMENTS OF THE TYMPANIC MEMBRANE WHICH

PRODUCE HEARING AIR IS THEREBY FORCED OUT OF THE EUSRACHIAN RUBE UPON 7TI
SWALLOWING AND NEW AIR THEN RUSHES INTO THE TUBE AND MIDDLE EAR PROVIDING

CONTINUOUS CYCLE OF HIGH OXYGEN CONTAINING AIR IN THE MIDDLE EAT THE

FUNCTION OF THE TENSOR TYMPANI MUSCLE HAS ALWAYS BEEN MYSTERY CLEARLY

NOW THE FUNCTION AND IMPORTANCE OF THIS MUSCLE HAS BECOME ELUCIDATED

IN PATIENTS WITH CLEFR PALATE THERE IS NO OPPOSING ACTION OF THE OPPOSING

TENSOR MUSCLES THE EUSRACHIAN TUBES REMAIN CLOSED AND THE PUMP MECHA

NISM DOES NOT FUNCTION IF THE EUSRACHIAN TUBE FAILS TO OPEN THE MIDDLE EAR

CANNOT BE ADEQUATELY AERATED AND FLUID USUALLY ACCUMULATES IN IT

IDENTIFICATION OF SEROUS OTITIS A4EDIA

PNEUMATIC OTOSCOPY AS NOTED BY NORTHERN IN 1976 IS THE ACCEPTED FINAL

CRITERION AND ABSOLUTE REFERENCE IN THE EVALUATION OF EAR DISEASE HOWEVER

PHYSICIANS VARY TREMENDOUSLY IN ABILITY TO INTERPRET THEIR OBSERVATIONS DURING

OROSCOPY AND PNEUMOTOSCOPY CASE HISTORY CAN BE UNRELIABLE AND HEARING

TESTS CONDUCTED DURING INFANCY ARE RATHER COMPLICATED CONSEQUENTLY AN

EARLY RECOGNITION OF ANY DISTURBANCES IN EARLY CHILDHOOD MAINLY DEPENDS

UPON AN IMPROVED DIAGNOSIS WITH THE AID OF MICROSCOPE

137



IN REGARD TO AUDIOLOGY TRADITIONAL HEARING TESTS ARE NOT SUFFICIENT TO

IDENTIFY OTITIS MEDIA AND CHANGES IN HEARING SENSITIVITY DO NOT NECESSARILY

RELATE TO CHANGES IN THE OTOLOGIC DISEASE PROCESS FIFTY PERCENT OF 408 EARS

WITH SEROUS OTITIS MEDIA WOULD HAVE PASSED AS NORMAL ON SCHOOL HEARING

TESTS CONDUCTED AT THE ACCEPTED SCREENING LEVEL OF 25 DB HL

ACOUSTIC IMPEDANCE ALEASUREMENTS

THE MOST SENSITIVE SCREENING TECHNIQUE FOR IDENTIFICATION OF SEROUS OTITIS

MEDIA IS TYMPANOMETRY TYMPANOMERRY IS DEFINED AS AN OBJECTIVE TECHNIQUE

FOR MEASURING THE COMPLIANCE OR MOBILITY OF THE TYMPANIC MEMBRANE

WHILE VARYING AIR PRESSURE IN THE EXTERNAL AUDITORY CANAL TYMPANIC MEM
BRANE MOBILITY IS OF PARTICULAR IMPORTANCE SINCE ALMOST ANY PATHOLOGICAL

CONDITION LOCATED ON OR MEDIAL TO THE EARDRUM WILL INFLUENCE ITS MOVEMENT

TYMPANOMETRY COMPARED TO OROSCOPY IS TOTALLY OBJECTIVE AND EARDRUMS

NOTED TO HAVE NORMAL MOBILITY BY PNEUMATIC OTOSCOPY EXAMINATION CAN BE

SHOWN TO HAVE ABNORMAL MOBILITY WITH TYMPANOMETRY ACOUSTIC IMPEDANCE

CONTRIBUTES ESPECIALLY MEANINGFUL INFORMATION ABOUT MIDDLE EAR DISEASE IN

CLEFT PALATE CHILDREN AND SHOULD BE ROUTINE PART OF THEIR EVALUATION IN

1975 BESS LEWIS AND CIELICZKA NOTED THAT IN CLEFT PALATE CHILDREN

IDENTIFICATION OF MIDDLE EAR PROBLEMS IS POSSIBLE WITH IMPEDANCE WHEN THE

AUDINMERRIC AND EXAMINATIONS WERE NORMAL

A4ANAGEMENT OF OTOLOGIC PROBLEMS

THE TREATMENT OF INFANTS WITH CLEFT PALATES MUST BE DIRECTED TOWARD THE

CORRECTION OF EFFECTS AS WELL AS CAUSES BEFORE REPAIR OF THE SECONDARY PALATE

ELIMINATION OF MIDDLE EAR FLUID AND AERATION OF THE MIDDLE EAR ARE THE

RESPONSIBILITY OF THE OROLOGIST AND CAN BE ACCOMPLISHED BY MYRINGOROMY

ASPIRATION AND INSET TION OF RYMPANOSROMY OR PRESSURE EQUALIZATION TUBES

THE INSERTION IS USUALLY MADE IN THE ANTERIOR SUPERIOR OR INFERIOR QUADRANT

THE MIDDLE EAR IS THEN ASPIRATED WITH SUCTION TUBE AND THE PE TUBE

INSERTED

THIS PROCEDURE SHOULD PROBABLY BE PERFORMED SOON AFTER BIRTH AND CLOSE

FOLLOWUP IS NECESSARY AT LEAST EVERY TWO MONTHS WHEN SPONTANEOUS

EXTRUSION OF TUBES OCCURS REPEAT MYRINGOROMY AND REINSERTION SHOULD BE

CARRIED OUR DURING THE FIRST YEAR OF LIFE THESE INFANTS ORDINARILY HAVE ONE OR

MORE RECONSTRUCTIVE PROCEDURES ON THE LIP OR PRIMARY PALATE REQUIRING

GENERAL ANESTHESIA THIS PROVIDES AN EXCELLENT OPPORTUNITY FOR REEVALUATION

OF THE TYMPANIC MEMBRANES BY MEANS OF THE OPERATING MICROSCOPE AND FOR

REINSERTION OF RYMPANOSROMY TUBES IF NECESSARY INFANTS SHOULD PROBABLY

SLEEP IN THE PRONE POSITION WHEN AWAKE AND SUPINE IT MAY BE HELPFUL FOR

THE HEAD AND NECK TO BE KEPT ELEVATED AT LEAST 20 ABOVE THE HORIZONTAL

THE RYMPANOSROMY PRESSURE EQUALIZATION TUBES SHOULD BE REINSERTED AS

MANY TIMES AS NECESSARY UNTIL ADEQUATE FUNCTIONING OF THE EUSTACHIAN TUBE IS
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INCISION POLYETHYLENE TUBE

MALLEUS

INCUS

STAPES

EUSTACHIAN TUBE

ILLUSTRATION OF USE OF POLYETHYLENE TUBE AS PRESSURE EQUALIZATION TUBE

DEMONSTRATED BY WELLPNEUMARIZED MIDDLE EAR UPON REPEATED EXAMINA

TIONS OCCASIONAL AUROINFLARION OF THE MIDDLE EAR MAY BE PERFORMED TO

MAINTAIN THE PNEUMARIZED MIDDLE EAR IT IS ONLY CONTINUOUS AND METICULOUS

ATTENTION TO THE AERATION OF THE MIDDLE EAR WHICH WILL PREVENT SERIOUS AND

PERMANENT OTOLOGIC DISABILITY AND AS LONG AS AIR IS THERE AM NOR CONCERNED

ABOUT EARLY CLOSURE OF THE PALATE

THE PULLEN PLUG

FRED PULLEN HAS DEVISED PLUG TO ALLOW CHILDREN WEARING TUBES TO

SWIM AND IN FLORIDA SWLMMING IS IMPORTANT HE NOTED IN 1978

HIGH MOLECULAR WEIGHT POLYMER PLASTIC CORK RICHARDS MANUFACTURING

COMPANY MEMPHIS WHICH ALLOWS AIR BUT NOT LIQUIDS TO PASS IN IS INSERTED

INTO THE PE TUBE THESE LITTLE PATIENTS CAN THEN GO SWIMMING WITHOUT FEAR

OF ORIRIS MEDIA FROM GETTING WATER IN THE MIDDLE EARS THIS PLUG HAS BEEN

USED FOR TWO YEARS IN OVER 200 CASES WITH ONLY ONE INFECTION
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THUS IT CAN BE SAID THAT CLEFT PALATE INFANTS HAVE AN EXTREMELY

HIGH INCIDENCE OF FLUID IN THE MIDDLE EAR AND WHETHER THIS IS DUE

TO THE CLEFT IN THE NORMAL TENSOR MECHANISM ABNORMAL TUBE

ANATOMY OR THE RELATIVELY RESTICTIVE AND COMPROMISING CRANIOFA

CIAL RELATIONS CERTAIN POINTS BECOME CLEAR

IF FLUID IN THE MIDDLE EAR IS IGNORED HEARING LOSS IS IN

CREASED ESPECIALLY IN LOW FREQUENCIES WITH INABILITY TO HEAR

HYPERNASALITY DEAF CHILDREN OFTEN SPEAK WITH HYPERNASALITY

THE HYPERNASAL CLEFT PALATE SPEECH NOT BEING DETECTABLE TO THE

PATIENT REDUCES HIS CHANCES OF CORRECTION EVEN AFTER SURGICAL

PRODUCTION OF COMPETENT VELOPHARYNGEAL SPHINCTER THUS SETTING

UP VICIOUS CYCLE FOR THE SPEECH THERAPIST

EARLY EXAMINATION UNDER THE MICROSCOPE MYRINGOTOMY

SUCTION OF ACCUMULATED FLUID AND INSERTION OF TUBES ARE IMPORTANT

REPEATED EXAMINATIONS UNDER THE MICROSCOPE DURING THE

CLEFT SURGERY AND REINSERTION OF TUBES WHEN NECESSARY ARE ESSENTIAL

AS LONG AS AERATION OF THE MIDDLE EAR IS MAINTAINED THERE IS

NO HURRY FOR PALATE SURGERY AS FAR AS HCARING IS CONCERNED

CRANIOFACIAL GROWTH IS PROBABLY RESPONSIBLE FOR IMPROVED

TUBAL FUNCTION AND THEREFORE TIME IS AN ALLY IF AERATION IS MAIN

TAINED

IT IS POSSIBLE THAT FREEING UNITING AND RETRODISPLACING THE

LEVATOR IS THE PART OF THE SURGERY THAT BENEFITS THE EUSTACHIAN TUBE

FUNCTION
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