
C',fl~e ! ~ Chroma 81- po!~dtrtve KI A late . t ar'U,s syndrome: 
1'h a s 23 yea 0 ~ , 100 I e .os ser:q fO!' a n~ er"i' U 8 ty ~ He h~ .j ~ na ~ II ~'(ts';'es s § ~ ',":,t 

b~ dh but aS5ull-eci ~ nof1l1.B ~ m~ g e gepder' ~ !l .C) $e;;;;ua~ ~ y s~rtisfaciory, ma!" -r 8 t'ge ~ E~OC'n'" 
an ejacl:d atio OC:C;IJ !~ lJI.~th $;~:S, bu 't i1i p egnel1ci e~ h;;.:; a re$uHa-Q af't'er- 3"" 5/,;0 ea,." 
v.r U hout c .:>l1tracepys ve prec;Jij,ri or.,s.. ~e shava~ dai ')1$ ' ut 'f IS ca",rti L' s- ~lt 'l .. 

011 phy:si .l!l! aX,OIni ratrt ~ I~,f t tva t€<,~t9S went ~1·roph 8c " a d on e ~ .. ~ CiT" .n' ~ !'ngi'h " ~, 
if31Ti$n we ',9 r ound n &he ejac~L nt9~ Gondoo .'f 'opJ n asS!i:t l \"Ias t7G ~i A haul"'" ,,"'he 
pa't~ ap.~ Us ll G Q ~ wa~l 9~) . 1fhe bl.icc~ 1 smail:!, '1\1 S pO$H& "~ am~ the t&~t § C'O' ~8F h sops.
I~ava~ l ed ma!'''ked f :;,wos as o ii, ar'i!a a ~ )"aDld es J;)[U:/ ~~r'g0 rm'Isses \ f b '·~etr, ",.a ~ a~ ca l hi" 

,Ca< a 2.. Chromati ,=pos si"" VQ K ~ sneiaaer ' S sy dNlmE!: 
Th i 5 ~ '3 year' 0 5 Ii W~5 f ound tJ;) hi?iva S,ln~ 3 ~ tO$tes 

phY5 i ca ~ exam ! m:I't ! on. ~ ~ s (leva I opme~i' W~$ {lt l " ¥ S d ~ gilt 0 
than an 0 " der' bn)' her ~ 10 i.: ., jet ,es't p h ~ 01' ~ 

'-...., 

a ' , e= il nave l ,. 0 
lmd ,. 5S rnascll! f~ if! 

rhe pat § ant WliS 61 2" Of! ! ! is d had ~ma B! f l rm te~ 1:Gs .. The t <x . .t!!! ;"I\w..br~ \;Ii': ;;; pas ~ r hr:. 
gon~~u)Oirop 8 .(! i'lssn}! Sl' 80 mj..l" L Q" :o! W6~ lib -'perm war e h~ !Ie ~jj ~(. 'I a"l"e ', ~1' a f e, 
arells of comp l ate sp~wma og&oes ij c: we~qEt S$~m i ~ , 'the 1'a$1' § C 8 ~'1" b ~ opsy • 

Case 3.. oa l'lyad puberty! 
TIl i s D year :) g d has bOCCfOO conco. n. dover h L ' i;iC ' f sexuf! ' dave d c-p .. ·~ 'j' 

w!tho change not ed ~~nce tLeapps('.Ir-anco ~jf some ~'Jt~ 6 kr ~md PUh EC h= a+ ~ 4 ... 

H~5 'iI"estos wera no :'laB HO. size and C<.)nsist ol1c'I" ~ (3ji!lc hrt~ ~\;u~d be '.il·oduca <

\ 'the gonadc),Trop D n assa:y !fillS ~ 0 ~/24 houn~~. Ires'!" ; CiJ J ~!" b ~ op~" \ f'~ ssse ~-:t ~' ~ ~ y , C.WIl',.i). ~ 

Ca~G 4 . ~ so I ~i'ed onl:!oot rop i Ii def ft c § e, .... Y ~ 
oMs a9 year ofirl has i1o ;ed a /00, .. ':' nn ,$itCO" dury ,~exuel deve~oplTt6 '!'" a ufhot.SI-

no stlch de3ay had been 9:l'lpade ~C d hI o·'har." in ~'l~S m~ ly. 

iJ'he. t est es wet'f:I Klbol" U all fi n ff ength.. InO 3jt~ctli !.Ita COil I d be pr'o 'u od <iJind tast cu !;:;. 
- u · opsy r9vaag ed ar"'-Gd tlrltftat .. ~ty of i21 ~ compo. ertts. Gon~dot.·optn as,S!lY \'ltiS Uess 
.h~n 5 m~/24' hr~ on .'5 dHh~rerti' ~pe ~umans ~ Thy 'o t · B~d adnmal filff~~;-U v~ ~as, .vof'mCJ ~. 

c· sa 5 P~!il' \ljH p~'fUatar3sm : ' 
~ t 3 5 20 1E:(W (.) ~ d WliS f ound t o neve sma. 8 6 '6s'fe~·" 

$~{>S fa ·' i gl.le , he hfjd begu. bas cc . r-ain h~g w" hou"t d~ 'fUel 8 y. 
""~orlWna Sho!sVlai age n because of slow sexu~d dv:iVa liopmant~ 

. rp 3 ti ij ned 0 
~ 6c~5 vEld 

'lfho t G9-tes wef'e 2 em § n H m~gth ana no Leyd ~ 9 e 3 ~ 0;', co~ i >d be SYdc1r1J ~ n -r, B ,b. op~'Y 
speChOO&l .. Tobu!ar s a'ze WB~ 2ess a l i1-O' ffili 3 "md no Sper!1mTogs es L , w,,~, ~V H ani'" 
Go ~dQtrr'op sn excre ~i o a5 IJeH o .5 fflt.d2 OW" and ,a;;>1'$ .t t,lyro Rd tmd '(Ire 
1'u~ ·t:1 0f~ i Dvrm ' d ~ o : vflH l (;»(: WB h bd ~* r l sif:i'S ~fi'e ' sttim fo a km "he St.: I ~~ 
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:,;.. ("~ 1~t}n4t4 ,: ... ;'\ t1c~ o ~~ ~~tlY~ ·C~!l'i..!-~';uj).)l·k:::-ti(."'~,:\ .. ; ~ ;'lj;~' ;t ~ "·".~j: :.r3."'''~ : ' .,,,:" .;"" .... t ~~,_ .. e. j'~ ~ ~ ~ ', ..... t: ' -~ 

lara .I\l'lI H ;f.~ l ~~~:jt hi! m :I~o ;::: ;"" ;; ';"~''f b /J-:'-:;l' ~~ ~cfl'{ . 0 ., ') '1 ,.I\i.-';'~ "".~ ~ , f .,i.~ .. I~~: 

$· ' F~t·h':'H.I1 V~!,,~ ~ r,~ . . )< 
A g~':! ,-~ \I' G ~ ~ '\'-tQ:J .• 'i ':j 0:..1:".' " . lioi.<'lr? .~r j .~~ ,'-, ' 

}" -rYj~ r', Ce!h j rr'~:l ~ f [ .• ~!J·c~ · t~Q .~. y , :-'.;~' ,_'l;;iH ,~\t:: , ~ '!.lo~' ~ !'1"d'· ;~i~5'~·:~ i l·· , ! {l'>: 'l "~ ~ I' 

'~"' .'f~~ f,' 31!t If lj'lji! ~'t~ i,>-~ y !. t. !)t, ". '1:.,.':' '\r'~""" r;fl'::r.<~., i. j ,i !~;' i"l:It..., ·ql. ~, .... ,~ ~",. :t .. ~r :': [ ~ i,r'6.' 

t ;, ~ . , ~8!i~ Id~·,,'.-, ~ c·..:' r(!~f it " 

~~S ' ~ A rr:.~ ,. ·~ ~,!'~~!~ {j'~ ~!'t,i:'~f: of/ -:.,<_.F Lr~\: ... : "';:lc ~..;; t;.,~~);' ~ 1J'"1 ~ _ I: " 1, 4' •• ',.:- h~";. ( ]> ,,." 
~, : •• ' ' . ' -,;;. OJ :;...: " .: ;.' • ' . ' ' ',': '.: ' •• ' _:. ~ ~ ."., O ~ &~~;t"'l,~c~~ .~ h! ""~" .'.~"' .. ~ ~, ... " ' ~~: {~ .. -.. ~: : U~~ i, L ~ t.J '. • ... ,~~ . • ~ r. H.~,:·~·· 

" f t ' ~ ~ . " I- ~ ~. - ~ ~ n"' . . ., , 
t}. l~r. 1 1 II , .'!It ~ .•. 0-';: ~.l: :~ .. ~ ~ .. ~ t· ~> 4' ~l "Itt!. i", 11 1. :;. ~{rl1 tl . ' ':;J _ I..~ .. -~ r d ' ) t. . ... ::1; . ~.!,~ -:' ·t. t )I~"f t: :.- 5l: .~ ~ ;;~",. ., \ I 

.t4. f! ~ f l -r !;'};~o .1 ~ '.:)'i' 1~.f' t 1;,:<-: 1.1- '1.' ,., I, .,' " ! ':':l~~ i J' . h;.. it' - : t r. I , ':- . ~ :If:'';. t n'-t1 t "".' 
e ~ -td '~'j ~lIi:' 1. ~~T" ; ~;, ~ I(~h !' ~ ni''-'> ;'' " 1'~; --,i'" r. 'Ji!"l;:; , t . ~to h 'iF:J t~ K1. ' ~ ~~ ~ r'f ;'. ·, rr~'1! 'l,' IM1''3r1l1' Ii' ~. 
ri)~~ th3~. t" fA~I ~r""'lf ~;~d:~·t' t~ ;( ... "'C'i~rf.1'HJ~~. t·a·f:.i " ~ 6~ '''''~~'ir~tl! }i ~~ ,· '· t.I. " ·';' ~ ~~tr ;'·"" ' :I" ~,. 

01e"3fl . ~I? d n ",1t» Ond hl.-g:G I~r~ tft-CCW ·tt:.:' ~a~ tlf~ l)"'~~£ .t". :ht? ~ .. , VO:)~ ' ;~ ll,,jr~'~ . , ' I!'l' 

f~Crilg lsw' 'J!~n~Y~> !f!A hd p~<~f: a-~3fj. 'I'I l 'rt:mrr, ' Ii3r~~t s.~m!61J(; ._!OJri;.~(;j$r ~ o ~ o ~:rn.~i :""~ r, J!" ,: I-\~\!\ ~~~,' ~. -ttl." . 

l~ r'~r') ,$ S\'jm.1r- ~, 

~£:~~e,,~;,.;..~~"!!!:.J.!-- l.~P!l.~r:..:e.Ll!J!i;, 
~ " tL<Brtm>X . ' " Chruro~~~ ~ '(' ~\l-l(1 ~ rH''i',·nl ~ ~" ,'!J~,-~;;:,t ij ~ f. ) rl. r. ,v t ~ , ,. :, '\ l' f .. i' v 

i:il l ~"hh r,.~l~~lh'\l;?~I\f~~ ~. ttt~ ~U!o)o$ UPy.t:~~ ,. I;jJ~, H~ ~H fJS, ~ 'ft-i.:< ' ~':j:r. ~ ~. fr.:, : (J. r" ~, 

~o t~.d b~ff, Sa" ,!1!~d ' .~ C"'i!1 'lC~ ~ ~c 'ftK v:hlrP" ~~~ l e'f b~;; ~ .. n' Ci i ~')';'9 ~J~"t ii ' . r q;;;~'1 i :i;:, 1 
-d6f~<I;;tsQ Amc J. do ~~5·14.1 Apd ~ 'A~ ~" 

Ii · good" though n p, gM 'i n;-llf erant. i 0 ~ 9 ~:r ~;o",~\" ~,C .. H'II" "'{h·· ,M t. \i,":r':: II tH - ·r,;f!f' t; ~ 
. ,'s5snth't9 p"'9ve063 hr ~ . t;-ru n ~tll(l1 td-l'5S "S th k 0 111 . h<6~ i i;} "'l': .f:, r:- .m(nh,> ... ,~'t~N:: ~.): 

1'he ar' ktB~h ~stew t"t.l' J o S~S" !b~t',;C~t r825, It 3" h ~ '~, ft £{) 1;.. ] ;j!'i ~:;~ d~~ '{.-t . 
.almost . ~very ~ ~Ja ~ . eant· r~~e. "'f ~d,,~~ . f:'! r. .A th~ n ~ t ~ ~ \«~ ~ ~ Wm.k d'r;1, 

MD!ey of 'the lhOOf'etuca! CCt'\i apfls put forth ~ i Grdb H lml1 t~Wf'~no!;s ~1 ,.: >1":'1'1/ " • \ .ld·r·-~ " ~ 
Ur.l't ~ 8 MW jI the, <ehraoosen!a U stud 6 es h~ve b~K~ e'Jt'S'S"tm;>;) P, Y 9 oss ~n~ ,;.Wb ~ ¥ W".l >.r ), n,' . • ".l , 

teehn h!a for' f'tlt$!:/ ! v e n9 the genet u C n~:lk~t1p f i'he hr~~~""J", (Il/F'a ~'\f til '" ~:t ~ _ ~~ . f '- - 'v' ~~ 
f UiQther pf'ogr~$s- 00 mode o 

.' 

J 0 _ ~y~ I, Ao R., Recarrt prog!,,6$S 0 til h~iW'A i ·rQ4W~ ~ntl e .,,~ 11 m :mJ a t~i IF(! f -6'1i' ' ~)'''ij ........ 

th~ se1€ chii"'oma'ti~" Pm. J9 Mad e .3 § ~39;r " SGpt " 196 & 
A~ over I y .canprehens.oi ve !1"4V 1 a~ lith <tifi oo?· a ~ & &n'g- <1 hj~5..~( j( " Ab E of ";,ted t E 61 ... 

WOO i d IIp 'ti h@ g pud m~k5 t he P(\!P~f' !Mr."e ,. ft ~'Tab f. e h'w a~!6er'~ l ~Of9$!Ii''!npt f. ail"ilo 

i3 . &-~'l"~cMK!rn~ ~o ~nrl CooP8S",t Ho ~':." Q V>00'£).~\'1mD 6 4beo"'r,i li on¥ @ 8~ n:U~!re ",nt;~~ " ~ 
IiJ(l., J.Q M3dQ . fl o44 s Sep~o 'S96F ~ 

'Tho i auction o f cnr.omosoma. a1'l ii'J~ f'btione An the hIUIl~n by ir!"' t)u ~~tftOfli l) 

been uQ. es'ted. . 
9 'lough, e'1' a L. X= 3V= i ndiJlcod chr'OO!Osome. d~ag0 C ~ maJij .. ilancEr~ 2 :; 8t> '), g9 ' 

OeH~6fe ~breQrm'& _ a!, 5e!p tfaf er " heFape~rtae:: h·,.a~~at~ oA'\l «250 rad~ t(! ii\3 "'·r (1]_ p 

an :;\ 99 ~ t~ ve c ange. a '6 AA B ·e-herapy c f n 'o'ro~h:f}s 



0 ., F0YJ, F..,~!3 Co) .. t1?lmage iO chr-of(;O :Offi(;.t; b y n·'G:- :.pe':..,~lc 11')s~<> ot fa ,li:}\c! 'l JI'~. 
~~~CQj 1: 97 7, 9~ 

~ !'('~I1~ ~ ti fi"f a' r.')f'm~ J i H 65 att er' ao ~ ~ft ~ ve i"JOS{;J ·' ~ 100 !(Ie d f Rl\ d • 

n na , £J e ! ~w ' og r"3pOF't s i,ave ~obs: -.r.t ~ a'to{/ the r o ~ (l of r ~ Y u lna 5 e= 
. ! Hel'" n-rj ~i·i on uf tha amof' Y D k gOr!3de Regardjess or wh\lt r.~e fMY bo prese:'}" 
;'~; !'\cPudhUj 4 X chf'cmo~MI5s J the hld 3 V i do.o ~ ~ phenot yp ka!i metSe 6f must o f 'fhe 
~,' 't i flC , ud ~ 119 -the cent 'C'lOOi a ; 8 Ii rsssn. 

~ ~. Fei gusol1'" Sm~th,M . A . s" a a. l tm.cai' 2 ~ I 4:; Jo : y 23, g96 1 
Two Pil't i ani' 9:s 1M j t ' j 8 nete f -re g so So y!;droo ~ am:! sever menta ! ratal~dat ~ on 

!fi l t h em XXXV se. chromosoma const i' lit ion. 

12. Mu lHe, O.J. et e~. L&ncei 2 :78, Ju! . 8, ~ 96 g 
An xx.XX"f pat I en't r~ rot! I. 9 and 11;$ rita l i y ra ~r-ded 0 

1.3. t.\ddal, S. and Oakey" C. H. t an"ai' 2~601, Sap' . 9, ! 961 
A Strn5' I de Seti ors o f the Hong llf'm o f t he ,.~ fOl.#nd '" 0 3 ma les \'1 1 h nypf.JSpad~d~. 

H s however, .a..he "f i s t\bSfL 1' ! 0 ) or on ! i - SI'fVJS ! fragrrnan-t h> pre ant ~ .b' 13 
t ha i nd h 0 du~ I 65 a fea:" J e . ill'll a g probcb ~ i ~ ''Y" <the ! i'lrger thft Y f ragroo t, the 
more mlascu ! inb:a'ts oll . The genes rospons i b l e for d ft Henmtoa"t eoS1J o'f the pdlOOr ual 

ooa b i oto a t est i s mu " be r 19fJr 1'he 5,;en"tn:lffisre o f the Y a 

Uf no Y !s present (X@) , t he i nd fi v i dua ~ is fema io, bu t s once 2 Xs are ~~aded f~r 
norrr~ i ov~r an deve lopment, the gonads are undeve 80ped and furnerus 5ynd. '~ eventua~a • 

ti 4 ~ fard, at al. l ancet !:7 11 , 1959. 
11'10 f k st oefllOnstraT i o ro of he XO cOO/pasHian of chromot in""-naoet §ve 

rUFf~e . ~ s syndrome. , 
, 

i5 ~ ' Vahar-u , . , at ai. t~mcet ~ :!351 , June n , ~ 961 
A l itt le 9ir3 with f urner 9 s syndrome and an enl arged c iitor es presumab ly 

,.e ~ ated 0 tha presence of II sma! I fragment of the Y 

ts. Conso, P. S., a t ~d. ltmca1' 2:294 Aug _ 5, !96 J 
lmothe~ snstance or a partiaily mascu Ranazed feme8 e wsth l urnar os syndrome 

ond en XO/X"y" mosa ic pattern. 

Genes 01' er than those respons 9 b hi f or mlS ! a d Of f eren't· 0 at ~ on of t he pd mord ~ lJ , 

gonad maya/so be present ~n the Y. 

n. Tanner I &1' aL l~ncet 2 : 4§" Aug. 22, J959 
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18 . Gates, R.R. t he humam chromosome newsletter, Number 3, p. 17. 
Tbe gene for ho iry ears is almost certc fini y on the Y. 
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