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perplasia radicis nasi), 3. AHEEELE (Hy-
4. BREREHE
5. MI¥Ef® (Heteroch-
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EXOENEL TV S, AIRADAIRMICID, AW
EAEIIEARL T 328, EFLHEERIREAL TN
V., EESIEEBRORAERSE TEAL FFT
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2. REEZEORXE (IL-5)

Zo HERR TR AR I Rz o FIRmTERE S BRI L T
3, TEA (EF) HNEEL, Cofdo EFKkiR
BIAEACH T AT 5. (K288H) cokd
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The Family of Waardenburg’s Syndrome. Takeshi Matsuda, Akira Takahashi,
Kunihiko Tsushima, Shigeo Okoyama, Kimio Takeda, Yoshio Sagami, Hiromu
Kurahashi, Department of Anatomy (Director: Associate Prof. T. Matsuda), School of

Medicine, Kanazawa University.
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# 1

1 RHBR2AMREEBIRD 2 AT, Heterochromia
iridium Z&W0/Z L7, FHE T 5IC Waardenburg®
OBFEL 2 6 KEEBD 5 BAR 2HFEFITHERL THEIE
BEAHK1ITRT. ‘

B OB R EXHORKIT, HRIREREE
ERLTO S, TROLRRIERHER, BEOAK
PR & SMVAE 2SI BRSO RS SICAZBDICKL
T, COMBEFBETIABEAMBOREINZE A
LaNEIhEY, e EBRRRRGE S ~ 7T
L, TEREslicE UBETNERRTELZ L TO S,

EESRCORBH - T D% 3L AICKRAITER
LU, TBALENT 3. TRAEET 3 EEBROERE
2, RBEZOBEREREL THUL, ZEERNRIRRE
HEMENBRAMNICRA LT B, Lizdto THIRA
1gidA LT, —F Hypertelorism DX>icHZ 3
23, BEFLRIEERIER L THRN.

WERAR, REEFOBRTIEREER, KAT
RERREEL, EAFICHEREL TS, RRIZETEH
WICHROBB LI EE NS Y (Leucismus pilo-
rom), \HW % White forelock 5% 5. HRITiZ
MK &Y White forelock {ZF® 5N, Lik
F1UIGRT XA W. S, DIERED, &K2EFMTHD
1IN0 T, W. S, EHEL:.
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#

Symptoms

Son Father

2) Hyperplasia radicis nasi

3) Hyperplasia supercilii medialis
4) Leucisms pilorum or poliosis
5) Heterochromia iridum

6) Surditas congenita

1) Dystopia canthi medialis lateroversa

|
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W. S. offseid, RS, FARWERLE, RER
2 NFEBEEE £ ORBEEEDIIL,

T IRELTTHRICHZD, TTEEORN
HEPEBML, ANEBEYENT So-FEBCEo
72. Waardenburg 3 #3519514EIC ¢ DREFERZIEZ T
PIR204EE 4 X 1B, TOEFERELOFESICHE
MAREINTHE0T, B, BEgEEs, Z5K
WROEN S HBET S,

1. BERITR} 2HEH (HEBER)

W. S. iCBET 2EER, RSG5 SE
STHkiY, Waardenburg ® ASFUEER & LTHEALIUK
1951 DFTRIC T, RAEDIHRIZ, W.S. 01962
£ 1 BIIRERIRICIRT 5.

1) 19514ELIRTD 4L E 3R
Hammerschlag ), Urbantschich 9 22N

SERLICEREGLEE, Van Glise® {3, ARE.

ITERASIB%E, Rizzoli® RBRTETFHELL2EER
R 241%, Mende? REFHEBHELEE - EED
BEEmE LR - Ao/ ERAL L BE, Stannius®
WICERE%, Leonardi® 3AIRADAMAIRALE T
EEaE, Walsh 10 INIRAOARIR, RIBHK
2, B, FETAELO0ZEREOKREZE, Kleinld 3
CEER, BoARE, B, EBELWBOEREES:
HELTO B,

2) 19514ERItk DAL E 3R

i) fEFIHRE

Keizer 12 34 7 & D 1 5%, Wildervanck 13
225405 %, Mckenziel® % 4ED VAL
FinE 9% 35 4%, Couteou-Lagarde 515
124144 HiF, Alemén1® (T F 2~/ SAD 25D
BIR%, Wilbrandt 517 i3 3R FEHE LT
5. Panfique 518 (3 3 HRI4ARI0H L, i
Heterozygous 7S7cikAs, S RO B &S, 3

AKDTFHEH Homozygous EHEEL TV 3, Wille-
mont 19 (3 2 KZILAH 8%, Dunn20 i 3R
4%, 'Basile2) {375 I D 15K % 8 #il%,
Siedlanowska-Brzosko 522 ({35l s 2 A5t 3
%, Ahrendts 2 % 5 5R3441%, Rugel 520 {3
15¢% 6 {H{rh 2 4%, McDonald 52 RET 7Y
HEBAEOBRIMEZED 3 4%, Boniface 26) {3 2 Il
MA: A4 5 fi%, Goldberg 2037 » Y HEA,
A5V LRM, 4V iy TRIOKSRD51460%,
Cant 52 |3 3R 4 #|%, Feingold 529 % 2
24i%, Z05 5D 1 HITIRERSY, F4CIVED
S THERLTVAC & &% LT3, Najman 5%
it 2 4% 2 Bi%, De Mello e Olivira 5303 4 {8
12f%, Mahajan & 3 {3 2 3 Fl% HELTH
5, ‘ ‘ '

il) EREELSHF

W.S. @ 6 KEEROMiC, BREENREHELTVS
$EDsH 3, Dada SWRBIES LHOEED 14
%, Ulivelli 5% 3IRfEEEIED 4 1%, Giacoia
LBIRED 1 HIEWE LT3,

i) B kBB

Wildrandt 517, Rugel 524, Boniface 5 20,
Cant 528, Ulivelli & %), Giacoia &3 D 6 e
DYEEEMBISTRRICEZ L, WThbZO%ERE
BICREIEDONIL, :

iv) BRREENRE

DiGeorge 53 {3V ¥~ =TFNIBEED25TA
th6 fi%, Partington3Did, # v & ) A /NERHERR514
A 3 4%, Hansen 532 Negro @ 15 %104
%, Robinson 5393 1 5KA40AH226]%, Francois
540 i3 1R 7347 A 16261 (58541; 7741)
%, DeHass 54 {3 Waardenburg » DFEFRRZE
TR LT 6 1itfis64] (S 28%1; ¢ 28#41) &, Gri-
maud 532 -T2 7T AKR 3 AT A1
%, Rysenaer 54 % 6 {376 (518%l; 21941)
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EZRELTH S,

3) 19614ELIFIOR ASE D SR

B0 RR Sk Bz 7222, ITEREEALERT B
4 A&t 3 ADFH 7 %, FASEER 18460,
MEREERLI6HIEHRELTNS, ChbDRE
ZEHELT, FELUTCERABIUORITENEH
U7eEid, B ©, (LA, #EE®, FiHE®, 5
2 50), FRsD), &4 52, PR, H_ s, jth |59, i |
YES6), MRS, EIE®), Bpris), MASMDIERTDH
3,

4) W. S. ORLEDIRE

KESOPBEDT W. S. OHEZ19624EICEB R
o TUISkE, W. S. OHEBHEOVTH S, BRI
REBD 2], EHED, FHESOIT15RES HR44AT 4
#l(8 2; & 2) %, FUb 693 3H{R2LAF 441
(82; 22) %, T BRALBRD 2 4%,
HeDIE 1 RAR 4B AR 44 (82; 22) &, &
BAOLEERBERFIC X 2BETHE & SRERER
OHEEZ LT3,

INES® (X BIZEMRSIL Q SRR E BE L3
P&, SR 559 I EHP BER10K D836 A 124
(1.4%) %, FEH S 9 FIOHE &, BIFAEICK
DIEBEHBSESIC LD REBERESHIC L L, 5
ERATORER, BRESRBOBENS VT L2
NTN B,

W. S. DEREFEEZ ALTEbDELT, ¥

. :

BEOVREEEREED 1 5%, MORBBRTROD 1
FIEEE LT3,

~7, BB B o EES, TS
), FIRS™, /NO20 4 ROWER, WFhbda
OB LEEICERESED SN o 1.

2. NEBEZENST

W. S. £B9 3 RRERKD, ETZELRANEERE
BESTER AT

1) W. S. OFRRAHERE Lokt

ERBERD W. S, ORBEEEEEBIUREAR
ZEOWRMIMHHL TN BDEE2, EIITRT. AE
ErERedic, BRELEFEOREL 5L, 213:
438=0.486:1 THRMNMBUHEIZ48.6%Th 5.

BEZhOMEKIZ, 131:124=1.05:1.00TH 5. &
R HEE 50%, M 1:1 OBERE r-test 2B
TIEHE, DINSEEROENITL, 9% DEHERA
THHGHEE—FLTORNT EBBREINITNDT,
BEERNIERAAEEERE S HES LS.

2) BHBEE LTOERER

FRUEBOBEEERIL, BaOBMNd B8, —BiC
QAR EHEEE LTHAE, Ll W. S. DFERE
DV LOTH ZRIIFRAAEEEREET L0T,
Heterogeneity & ULCi@E LB IZR ST, 4
KERDSH W.S. O 25HEX, Waardenburg
9, DiGeorge 5 %), Partington3?, M 6D, &K
OOTRAIRT. ChoDHREFE NEELEHL

2
Authors (A@,f;sctgt'i) ( Norll\I Xf??éted) Total
Hansen (1965) T, 4 14
Robinson (1965) 22 18 40
Francois (1965) 162 185 347
Grimaud (1966) 19 18 37
Total 213 225 438
® 3
Male Female
Francois (1965) 85 77
De Hass (1966) 28 28
Rysender (1967) 18 19
Total 131 124
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TEET 5L 55/6640X100=0.82% L7155,

3. i & .

AEFEREE. Waardenburg 3 itk 6 KFEEICH
FEINTV LY, €OH%—IMOERDMIRICEMDIS
o3, FEELRCOMCOVTRALLL,

1) WNEEASMIEAL ’

WIRAAMRMIZR 3 1CR T & 5 4SRRI iRk E
BERLTHS, LiRREERO —50 o NIRAICH -
TRIRIS A —7TFREL, WRERRRSEE TR L T
3. CORBEHT -7 U BRIEREE, EES
BTREAERIL. 4% O TREAD BRI EEE -
B ANEEEEE UT, RETERT 2 HEEL%
BLTW3, '

2) RRMER

Fisch ™ jcXkfid W. S, 12 Audiograph 2%
I ES 3, BIRII4E (total déafness) T,

EFWEBESOTHIEC I B0 TH S, FUEIT
i  (moderate degree of deafness) T,
1KC kb 4KC O#iHIi3, 60db 0, 8KC @
BEBRIZ1I0db OBPENSI 2 -VERLTWVS
(K 4BHR). X5ig, Fisch™®i3 36 # A0 LD
W. S. Elgplic kD avFBOALD KEAZEDT,
OB EEBRRCEEAERENED NN E
EEHELTN S,

3) JEBERBE

6 NERDOZTUL, BEEABLCIDRIL->TVS

T OT, Francois 54, Rysenaer 43, Waardenburg

Y DEHEDFESIL, TORFEHEEERT EANBAA
RN, BEEMEL, NRIBEEELEO 3ERE, 3K
ERUTHEBLR 50% Llbic, BREHE, TEE
B, ERERO IERIZ20H L FicHELTH 3,
ULH L, 2D 6XERDS SIBREREELT,

#= 4
Authors Districts ngagfel?géasll W.S. Frequency
Waardenburg (1951) 840 12 1.43%
Holland

DiGeorge (1960) Pensylvania 257 6 2.33%
Partington (1965) Ontario 514 3 0.58%
Handa (1967) West Japan 4193 22 0.52%
Suzuki (1968) Tokyo 836 12 1.47%

6640 55 0.82%

@
Normal () C)
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FHE S, Feingold 52, FAS™ BT B K
T, EHEMDIZOTR—EELETELHAELITL
&, EERERESLARZNEEZLITNE,

4.% HA

W.S. icld 5KKi2, Waardenburg » 24 R
B (8~108) HOMBMDOEBBHEBL TS,
ZOMICHAMREE UT 280D 5.

38 132 Fisch ™ O #BRMEFERER (De-
velopmental foult in the neural crest), £ 2 #il3
Mckenzie 4 & Camphell ™ O 1 85 iE 5 B 51
(First arch syndrome) T& 5. Fisch™ i W.
S. OEERI AMEERICEET 2L LT, BEHO
MRS (Crista neuralis) @ EEZ EELTH
5., MRRREROBROBE LRI LL, s
HRASHE D R MRS ORI e B © & hsE

HEARING LOSS IN DECIBELS

BCGEHIN TS, X5 IcHiERoBREEER
WAL, REFHENICHEEREOEE L TORERT
H5ELTVE. (M581)

FHIS8 284 LT, Mckenzielt) & Camphell™
3 1 ESERRIVEBEZI TV S, REMEOE 1§
SHEBONKEE, TRbLbbEES,LELLEED
RS, 1FREEBCs 5 hRELEH-BEE LT, HE
BOTEERICO YD, 28ICH, 1 EBERE~,
1R BN B, COMESHDO B EIC X
D, W.S. OFERIET 2 LEPFLTHE. ZEL™
RETEBEE, NEANMUEM, BRBIURERO
HEyd, SMUBREIE, S ORERRICET 5REICK
3& LT3, Morton 7 23§ U - IBHEPRE
DOAEHEITAMRIEFEBORE L 6BLoN 5. L
» L Partington 30 1% % 1 S EEREDIHIC BE

100 i X 3 1 1 4
125 . 250 500 1K 2K 4K 8K
FREQUENCY IN CYCLES PER SECOND
Ed 5
. Waardenburg Frangis Rysenaer
Symptoms (1951) (1965) (1967)
1) Dystopia canthi medialis lateroversa 9% 76% 64.8%
2) Hyperplasia radicis nasi 78% 54% 70.2%
3) Hyperplasia supercilii medialis 45% 52% 64.8%
4) Leucismus pilorum or poliosis 7% 6% 18.0%
5) Heterochromia iridum 25% 9% 24.3%
6) Surditas congenita 20% 9% 27.0%
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B 5
WS
SRR IR EfEHHE EERTFELERE
R EAAER —— RE O W H—— A OB IR RS — R
| \;\\\\\\\\ (2 v FERIR)
ER LA EROLM. EENRE
MR R RREEE

BROERIEZHDBEZTNTV S, WHWY S Hetero-
geneity L 2HESHHE LT EED 2 HE DA
LT3,

PIEoD 2 KRFHIZ W. S. ORERZ—TTRICE
T3S L HaTREN.

Mckenzie 14, Camphell™ D 1 i3 DM EHEE
I BEEHIZ, FhicksTh 2o I 398N
BEEOERETARE LTWE, - OMERBEEBE
KEo THRELUTHEINEEBZL 2, EHLITELRA
£ ED 1 BIZFORE SRR MHE & © OB EERIC
eFAL, ZHEIE (Pleiotropy or multiple effect)
AH7z5 LI Ed 3 Fisch™ DOHEREI IR
ZRELAD. cOFABELTRA®RS Stk
FEEHH/OBBETHAS.

1. BRAOBRCBREREEL LTEOEL, 1
FR 4 MR ONTHIREET T, FiE s
ZOR T Waardenburg 2855 L7 6 KEEON,
sEdE3, WIRASMIEL, WNEERE, BURL
Mg, IERAD 4FEE, RERREEOETTI4E
BicmicBEEAEEZBLTWVLEOT, 2EMHE
W. S. Z#HELk.

2. ZehE L AR 2IEFICHER L T 2 WAL
BRALT, EARRTERE, < &ICTFREA (IR O
XBC LR L, RFMTHEEULTHh %5
Wiz,

3. W.S. OAAEOWRIC L b, KRBRERE5
W, EEZLEREOHIT 213:435(48.6%), BEEZ
ORI 181(6):124(2)=1.05:1.00 TH 3.

4. LROYEERRAAHRE0%, i1l OE

HikhE ri-test ORER, HEENL,
REAEEREETH B,
5. ZREBEEREZDS B, W. S, ©Ei#Ezc
Ko TH U 7SI 55/6640, #90.82%Th 3.
s L, XIMORTCHBIYE M SRAFRER

B FHERN ARG L KERF AL 3 LOAFREEMREMA
FROCEL LR LT 7.

W. S. 3%
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"Abstract

A two-year-old boy with heterochromia iridium was found as a proband, and 22 mem-
bers of his family in 4 generations were investigated in detail.

The proband and his father had the following signs that constitute the Waardenburg
syndrome (1951);

Proband: 1) Dystopia canthi medialis

2) Hyperplasia radicis nasi
3) Hyperplasia supercilii medialis
4) Heterochromia iridium

His father: Leucismus pilorum in addition to the Probands four signs.

As to one of thesigns, dystopia canthi medscribed by Waardenburg, Fisch, etc., we
observed in detail our cases and compared them with the photographs in as many other
reports as possible. we noted that this eyelid deformity showed a characteristic shape. It
was that the upper eyelid came down in an almost vertical curve at the level of the
medial limit of the cornea to fuse with the lower eyelid, thus forming an unusual type of
medial palpebral commissure. We named temporarily the starting point of the vertical
curve the descending point. Two cases showed the similar shape of the upper eyelid
involing the descending point. We plan to represent the shape by index in future.

By the analysis of familial data from many reports as a human genetical approach, we
computed the ratio of the affected to the non-affected in the families and the sex ratio
of the affected. Ratios were 48.6%, and 1.05 (&) : 1.00 (?), respectively. As the
result of the Chi-square test applied to the observed values, the hereditary mode of
waardenburg syndrome (abbreviated to W. S.) was inferred to be the autoso-
mal dominant mode of inheritance. From the reports investigated at school for the deaf,
we computed the frequency of W. S. in congenital deafness, and the value of 0.82% was
obtained.

We could find no papers clearly explaining the etiology of W. S., but two hypotheses
were advocated. One was the hypothesis of developmental fault in the neural crest
(Fisch), and the other was that of the first arch syndrome (Mckenzie). On the other
hand, we prefer to suggest a hypothesis of a defective gene which participates in the
development of the neural crest or auditory vesicle and that the various signs appear as
the result of the multiple effect of it.



