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Audi ol ogi c and Ot ol ar yngol ogi c Fi ndi ngs i n 
Pr oger i a :  Case Repor t  
James W.  Hal l  I I I *  
James C.  Denneny I I I  t  

Abst r act  
Pr oger i a i s a r ar e syndr ome,  wi t h an est i mat ed i nci dence of  1 per  250, 000 bi r t hs .  Al t hough 
chi l dr en wi t h pr oger i a have t he appear ance of  pr emat ur e agi ng or  seni l i t y,  t he t er m i s 
mi sl eadi ng because r epor t ed cases of  pr oger i a have not  mani f est ed most  physi cal  or  
bi ochemi cal  aspect s of  ol d age .  Many chi l dr en wi t h pr oger i a appear  nor mal  at  bi r t h and t hen 
pr ogr essi vel y,  and r at her  r api dl y,  devel op t he char act er i st i c f eat ur es dur i ng ear l y chi l dhood.  
Al t hough f i r st  descr i bed i n t he 1880s,  onl y appr oxi mat el y 100 cases of  pr oger i a ar e r epor t ed 
i n t he i nt er nat i onal  l i t er at ur e .  The si ngl e case st udy of  hear i ng i n pr oger i a,  whi ch appear ed i n 
1965,  i s l i mi t ed t o pur e- t one and speech audi omet r y f i ndi ngs .  We r epor t  t he r esul t s of  
ot ol ar yngol ogi c exami nat i on and pur e- t one,  speech,  i mmi t t ance,  and audi t or y br ai nst em 
r esponse ( ABR)  audi omet r y f or  a 5- year - ol d f emal e wi t h pr oger i a .  The pat i ent  had a mi l d- t o-
moder at e,  bi l at er al ,  conduct i ve hear i ng l oss .  I mmi t t ance measur ement s wer e consi st ent  wi t h 
f i xat i on of  t he ossi cul ar  chai n and t hi s was conf i r med sur gi cal l y .  Mi l dl y pr ol onged ABR wave 
I - V l at enci es suggest  possi bl e audi t or y cent r al  ner vous syst em i nvol vement .  
Key Wor ds:  Audi t or y br ai nst em r esponse ( ABR)  audi omet r y,  conduct i ve hear i ng l oss,  
pur e- t one audi omet r y,  pr oger i a,  speech audi omet r y,  syndr ome 

T 

he t er m " pr oger i a, "  coi ned by Gi l f or d 
i n 1904,  i s used t o descr i be .  chi l dr en 
wi t h t he appear ance of pr emat ur e agi ng 

or  seni l i t y .  Pr oger i a i s a r ar e syndr ome.  The 
r epor t ed i nci dence i s 1 per  250, 000 l i ve bi r t hs 
( Ber gsma,  1979) ,  al t hough an ear l i er  est i mat e 
based on publ i shed r epor t s bet ween 1915 and 
1967 was as l ow as 1 per  8, 000, 000 bi r t hs 
( DeBusk,  1972) .  A pat i ent  wi t h char act er i st i cs 
of  pr oger i a was f i r st  descr i bed i n pr i nt  i n 1752,  
and a second pat i ent ,  wi t h mor e det ai l ,  i n 1886 
( Hut chi nson,  1886;  Jones,  1988) .  However ,  l ess 
t han 100 cases of  pr oger i a ar e r epor t ed i n t he 
i nt er nat i onal  l i t er at ur e.  

The t er m pr oger i a i s mi sl eadi ng because 
r epor t ed cases of  pr oger i a have not  mani f est ed 
most  physi cal  or  bi ochemi cal  aspect s of  ol d age.  
I nf ant s and young chi l dr en af f l i ct ed by sever al  
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condi t i ons,  such as Cockayne syndr ome and 
Wer ner  syndr ome,  may appear  pr emat ur el y 
aged and may mani f est  sel ect ed f eat ur es sum-
mar i zed i n Tabl e 1,  but  t hese physi cal  f i ndi ngs 
ar e most  cl osel y associ at ed wi t h Hut chi nson-
Gi l f or d pr oger i a.  Many of  t hese chi l dr en appear  
nor mal  at  bi r t h and t hen pr ogr essi vel y,  and 
r at her  r api dl y,  devel op t he char act er i st i c f ea-
t ur es dur i ng ear l y chi l dhood.  Thi s i s i n di st i nct  
cont r ast  t o Wi edemann- Raut enst r auch neonat al  
pseudohydr ocephal i c pr oger oi d syndr ome ( Mar -
t i n et  al ,  1984) ,  a degener at i ve cent r al  ner vous 
syst em di sor der ,  whi ch i s t ypi cal l y appar ent  
f r om bi r t h.  Wi t h Hut chi nson- Gi l f or d pr oger i a,  
deat h i s most  of t en due t o ar t er i al  at her omat osi s 
and cor onar y occl usi on and gener al l y occur s 
bet ween 7 and 27 year s,  wi t h a mean age of  13 . 5 
year s ( DeBusk,  1972) .  Recent l y,  l ongevi t y up t o 
45 year s has been r epor t ed f or  t hr ee pat i ent s 
( Ogi har a et  al ,  1986;  Par kash et  al ,  1990) .  

A pr omi nent  physi cal  f eat ur e of  pr oger i a i s 
mar ked out war d pr ot r usi on of  t he ear s ( pi nna)  
and absence of  ear  l obes,  yet  t her e i s a gener al  
consensus i n t he l i t er at ur e t hat  hear i ng i n chi l -
dr en wi t h pr oger i a i s not  i mpai r ed,  at  l east  by 
cl i ni cal  exami nat i on ( DeBusk,  1972) .  Nel son 
( 1962,  1965) ,  however ,  document ed a f l at  con-  

116 



Tabl e 1 Summar y of  Pr omi nent  
Char act er i st i cs of  t he Pr oger i a Syndr ome 

Gener al  
Shor t  st at ur e 
Decr eased wei ght  f or  hei ght  
I ncompl et e sexual  mat ur at i on 

Ski n 
Di mi ni shed subcut aneous f at  
Thi n,  dr y,  wr i nkl ed ski n 
Pr omi nent  super f i ci al  vei ns 

Head 
Cr ani of acl al  di spr opor t i onat e si ze 
Ant er i or  f ont anel l e pat ent  
Beaked nose 
Mi cr ognat hi a 
Thi n l i ps 
Pr omi nent  eyes 
Pr ot r udi ng ear s 
Absent  ear l obes 
" Pl ucked bi r d"  appear ance 

Hai r  
Al opeci a ( hai r  l oss)  
Absent  eyebr ows and eyel ashes 

Teet h 
Dent i t i on del ayed and abnor mal  ( cr owdi ng)  

Tr unk and Li mbs 
Pear - shaped t hor ax 
Shor t  cl avi cl es 
Wi de- based,  shuf f l i ng gat e 
Thi n l i mbs 
Dyst r ophi c f i nger  nai l s ( br i t t l e,  yel l owi sh,  cur ved)  
Radi ol uscent  t er mi nal  phal anges 
Pr omi nent  and st i f f  j oi nt s 

Not  al l  char act er i st i cs ar e consi st ent l y pr esent  ( Adapt ed 
i n par t  f r om DeBusk,  1972 and Jones,  1988) .  

f i gur at i on,  moder at e- t o- sever e,  bi l at er al  mi xed 
hear i ng l oss i n a gi r l  wi t h pr oger i a .  Audi omet r i c 
assessment s wer e made when t he pat i ent  was 
11 and 12 year s ol d and at t endi ng publ i c school .  
The pat i ent ' s ai r  conduct i on t hr eshol ds wer e i n 
t he 50 t o 75 dB HL r ange at  bot h ages,  wher eas 
bone- conduct i on t hr eshol ds pr ogr essed f r om t he 
20 t o 35 dB r ange t o t he 45 t o 55 dB r ange.  Wor d 
r ecogni t i on scor es wer e consi st ent l y 96 per cent  
t o 100 per cent .  The pat i ent  was f i t t ed wi t h a 
hear i ng ai d.  She di ed of  car di ac di sease at  t he 
age of  13.  

We r epor t  i n t hi s paper  behavi or al  and 
el ect r ophysi ol ogi c audi t or y f i ndi ngs f or  a young 
gi r l  wi t h pr oger i a .  

CASE REPORT 

T he pat i ent  was a 5- year - ol d gi r l  wi t h pr o-
ger i a who mani f est ed t ypi cal  char act er i s-  

t i cs of  t he di sease,  i ncl udi ng shor t  st at ur e,  al o-  

Fi ndi ngs i n Pr oger i a/ Hal l  and Denneny 

peci a,  a smal l  beak- l i ke nose,  mi cr ognat hi a,  and 
pr ot r udi ng ear s .  Di agnosi s was made by a dys-
mor phol ogi st  i n t he depar t ment  of  pedi at r i cs .  
Comput er i zed t omogr aphy showed a poor l y 
pneumat i zed mast oi d syst em.  Ot ol ar yngol ogi c 
exami nat i on of  t he t ympani c membr ane and 
mi ddl e ear  was unr emar kabl e.  A t hor ough 
ot ol ogi c hi st or y,  i ncl udi ng i nf or mat i on on pos-
si bl e mi ddl e ear  di sease,  was not  avai l abl e.  

Pur e- t one and speech audi omet r y,  and au-
r al  i mmi t t ance measur ement s,  wer e car r i ed out  
wi t h commer ci al l y avai l abl e equi pment  i n a 
sound- t r eat ed chamber .  Pur e- t one audi ogr am 
showed a mi l d- t o- moder at e conduct i ve hear i ng 
i mpai r ment  ( Fi g.  1) .  Bone- conduct i on audi om-
et r y was i ni t i al l y conduct ed wi t h a por t abl e 
audi omet er  wi t hout  maski ng.  Unmasked bone-
conduct i on audi omet r y yi el ded t hr eshol ds t hat  
wer e wel l  wi t hi n nor mal  l i mi t s f or  oct ave f r e-
quenci es up t o 2000 Hz and at  25 dB HL at  4000 
Hz .  Wi t hout  maski ng,  however ,  t hese pur e- t one 
bone- conduct i on t hr eshol ds ar e not  ear - speci f i c .  
Masked wor d r ecogni t i on scor es at  a hi gh i nt en-
si t y l evel  wer e 88 per cent  f or  t he r i ght  ear  and 
92 per cent  f or  t he l ef t  ear .  I mmi t t ance measur e-
me, nt  f or  each ear  yi el ded a nor mal l y shaped 
t ympanogr am,  but  no obser vabl e acoust i c r ef l ex 
act i vi t y i n t he uncr ossed condi t i on ( cr ossed 
acoust i c r ef l exes wer e not  measur ed) .  Thi s au-
di omet r i c pat t er n was consi st ent  wi t h f i xat i on 
of  t he ossi cul ar  chai n bi l at er al l y .  

Expl or at or y t ympanot omy of  t he r i ght  ear ,  
6 mont hs af t er  t he i ni t i al  audi ol ogi c assess-
ment ,  r eveal ed an ext r emel y l ar ge ext er nal  au-
di t or y meat us wi t h t he mi ddl e ear  cavi t y r o-
t at ed 20 degr ess i n a cl ockwi se di r ect i on.  Fi -
br ous adhesi ons wer e not ed on t he st apes f oot -
pl at e and bet ween t he i ncudost apedi al  j oi nt  and 
t he t ympani c membr ane.  The f al l opi an canal  
was dehi scent .  Af t er  l ysi s of  t he adhesi on,  t he 
ossi cul ar  chai n was mobi l e .  

Audi t or y br ai nst em r esponse ( ABR)  r e-
cor di ngs wer e made i n t he oper at i ng r oom wi t h 
t he pat i ent  under  gener al  anest hesi a,  i mmedi -
at el y af t er  ossi cul ar  chai n mobi l i zat i on.  She 
was nor mot her mi c at  t he t i me of  ABR measur e-
ment .  The ABR was el i ci t ed wi t h 0. 1 msec cl i ck 
st i mul i  pr esent ed monaur al l y at  a r at e of  21 . 1/  
sec.  Ai r - conduct i on st i mul i  wer e pr esent ed wi t h 
TDH- 49 ear phones encl osed wi t hi n MX- AR/ 41 
cushi ons at  i nt ensi t y l evel s of  85 dB nHL down 
t o 20 dB on t he r i ght  ear  and 35 dB on t he l ef t  
ear .  Bone- conduct i on st i mul at i on at  t he mas-
t oi d was pr esent ed wi t h a Mai co B70 bone-
osci l l at or  at  i nt ensi t y l evel s of  40 dB nHL down 
t o 0 dB nHL.  Cont r al at er al  maski ng was not  
used f or  ai r -  or  bone- conduct i on ABR r ecor d-  
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i ngs .  The ABR was det ect ed si mul t aneousl y 
wi t h a t wo- channel  el ect r ode ar r ay ( Hal l ,  1992) .  
The noni nver t i ng el ect r ode f or  bot h channel s 
was l ocat ed at  t he Fz si t e accor di ng t o t he 
I nt er nat i onal  10- 20 el ect r ode syst em ( Jasper ,  
1958) .  The i nver t i ng el ect r ode was l ocat ed on 
t he ear l obe i psi l at er al  t o t he st i mul us f or  t he 
channel  one ( i psi l at er al  channel )  and t he 
cont r al at er al  ear l obe f or  t he second channel  
( cont r al at er al  channel ) .  Bandpass f i l t er  set t i ngs 
wer e 150 Hz ( hi gh pass)  and 3000 Hz ( l ow pass) .  
No not ch f i l t er  was used.  Two r epl i cat ed ABR 
wavef or ms wer e aver aged f r om 2000 st i mul i  
and t hen summed.  

ABR wavef or ms f or  ai r -  and bone- conduc-
t i on st i mul at i on ar e i l l ust r at ed i n Fi gur es 2 and 
3,  r espect i vel y .  Ther e was a r el i abl e r esponse 
f or  ai r - conduct i on st i mul at i on at  i nt ensi t y l ev-
el s down t o 25 dB nHL on t he r i ght  and 45 dB 
nHL on t he l ef t .  At  hi gh i nt ensi t y l evel s,  a cl ear  
wave I  component  was det ect ed onl y wi t h t he 
i psi l at er al  el ect r ode ar r ay,  conf i r mi ng t hat  t he 
r esponse was due t o act i vat i on of  t he t est  ear ,  
r at her  t han acoust i c cr ossover  t o t he nont est  
ear  ( Hal l ,  1992) .  Absol ut e l at ency val ues f or  al l  
waves,  i ncl udi ng wave I ,  wer e abnor mal l y de-
l ayed,  consi st ent  wi t h conduct i ve hear i ng i m-
pai r ment .  The wave I - V l at ency i nt er val ,  at  a 
st i mul us i nt ensi t y l evel  of  85 dB nHL,  was 4. 56 

10 dB 

5 dB 

0 dB 

Fi gur e 3 Audi t or y 
br ai nst em r esponses f or  
bone- conduct i on st i mul a-
t i on i n a 5- year - ol d gi r l  wi t h 
pr oger i a .  

msec f or  t he r i ght  ear  and 4. 62 msec f or  t he l ef t  
ear .  These l at ency val ues ar e abnor mal l y pr o-
l onged ( exceedi ng 2. 5 st andar d devi at i ons of  
nor mal  mean val ues)  i n compar i son t o age-
mat ched nor mat i ve dat a ( Egger mont  and 
Sal amy,  1988) .  

A r el i abl e ABR was obser ved f or  bone- con-
duct i on st i mul at i on of  t he r i ght  mast oi d at  i n-
t ensi t y l evel s down t o 15 dB on t he r i ght  and 
down t o 5 dB wi t h st i mul at i on at  t he l ef t  mas-
t oi d.  As wi t h ai r - conduct i on st i mul at i on,  t he 
bone- conduct ed st i mul i  pr oduced a r esponse 
wi t h a cl ear  wave I  component  i n t he i psi l at er al  
r ecor di ng channel ,  but  not  i n t he cont r al at er al  
channel .  Thi s obser vat i on conf i r med t hat  t he 
bone- conduct i on ABR f i ndi ngs wer e ear - spe-
ci f i c,  even t hough maski ng of  t he nont est  ear  
was not  empl oyed.  ABR l at ency- i nt ensi t y f unc-
t i ons f or  ai r -  and bone- conduct i on st i mul at i on 
( Fi g.  4)  i l l ust r at e t he del ay i n absol ut e wave V 
l at ency val ues,  t he pr esence of  an ai r - bone gap,  
r el at i vel y bet t er  post oper at i ve hear i ng sensi -
t i vi t y f or  t he r i ght  ear ,  and a del ay i n t he wave 
I - V l at ency val ue bi l at er al l y .  

Audi omet r i c assessment  3 mont hs post  sur -
ger y ( Fi g.  5)  showed i mpr ovement  i n pur e t one 
and speech t hr eshol ds f or  t he r i ght  ear .  Ther e 
wer e no consi st ent  audi omet r i c changes f or  t he 
l ef t  ear ,  al t hough t he 2000 Hz t hr eshol d was 
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i mpr oved.  We have no r eady expl anat i on f or  
t hi s appar ent  change.  The pat i ent  was l ost  t o 
f ur t her  f ol l ow up when t he aut hor s r el ocat ed.  

COMMENTS 

C onsi st ent  wi t h t he onl y publ i shed audi o-
met r i c st udy of  a chi l d wi t h pr oger i a ( Nel -  

son,  1962,  1965) ,  we f ound a bi l at er al  hear i ng 
i mpai r ment  wi t h a conduct i ve component .  Ther e 
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t i on i n a 5- year - ol d gi r l  wi t h 
pr oger i a .  

ar e at  l east  t wo di f f er ences i n f i ndi ngs f or  our  
case ver sus t he pr evi ousl y r epor t ed pat i ent .  For  
our  5- year - ol d pat i ent ,  t he degr ee of  hear i ng 
i mpai r ment  was i n t he r ange of  30 t o 50 dB HL 
and sensor i neur al  st at us appear ed nor mal ,  
wher eas Nel son' s ( 1962,  1965)  11-  t o 12- year -
ol d pat i ent  had hear i ng t hr eshol d l evel s t hat  
wer e 20 t o 40 dB poor er  and al so abnor mal  bone 
conduct i on t hr eshol ds .  I f  t he audi t or y def i ci t s i n 
pr oger i a ar e pr ogr essi ve,  t hi s mi ght  account  f or  
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t he di f f er ences bet ween t he t wo st udi es and f or  
t he gener al  i mpr essi on,  i n t he l i t er at ur e,  t hat  
hear i ng i s not  af f ect ed i n young chi l dr en wi t h 
t he di sease.  Our  f i ndi ngs ar e not  compat i bl e 
wi t h t he hear i ng sensi t i vi t y def i ci t s commonl y 
associ at ed wi t h agi ng.  That  i s,  we f ound no 
evi dence t o suppor t  pr emat ur e per i pher al  
pr esbyacusi s i n pr oger i a.  The audi omet r i c pat -
t er n of  t he conduct i ve hear i ng l oss f or  our  pa-
t i ent  was consi st ent  wi t h f i xat i on of t he ossi cul ar  
chai n .  Mi ddl e ear  expl or at i on conf i r med 
ossi cul ar  adhesi ons.  I t  was not  possi bl e t o det er -
mi ne whet her  t he mi ddl e ear  pat hol ogy f or  our  
pat i ent  was r el at ed t o gener al  physi cal  char ac-
t er i st i cs of pr oger i a,  such as cr ani of aci al  anoma-
l i es and j oi nt  st i f f ness.  The pr evi ousl y r epor t ed 
st udy ( Nel son,  1965)  was conduct ed bef or e 
i mmi t t ance measur es wer e commonl y made,  
and t he aut hor  r epor t ed no ot ol ogi c f i ndi ngs .  

I n addi t i on t o t hese mi ddl e ear  abnor mal i -
t i es,  and conduct i ve hear i ng i mpai r ment ,  we 
r ecor ded an ABR wi t h wave I - V l at ency val ues 
t hat  exceeded age- mat ched nor mal  l i mi t s bi l at -
er al l y .  Thi s f i ndi ng was not  speci f i c t o ei t her  t he 
wave I - I I I  or  I I I - V l at ency i nt er val  but ,  r at her ,  
di st r i but ed evenl y f r om wave I  t o wave V.  CNS 
pat hol ogy i s not  a r epor t ed f eat ur e of  Hut ch-
i nson- Gi l f or d pr oger i a.  Ner vous syst em devel -
opment  and i nt el l i gence i n t hi s syndr ome ar e 
nor mal .  I n cont r ast ,  neur opat hol ogy i s t he sal i -
ent  char act er i st i c of  Wi edemann- Raut en-
st r auch or  neonat al  pr oger oi d syndr ome ( Mar -
t i n et  al ,  1984;  Rudi n et  al ,  1988) .  However ,  
cer ebr al  vascul ar  di sease and gener al i zed 
at her oscl er osi s does occur  i n Hut chi nson- Gi l f or d 
pr oger i a.  I t  i s possi bl e t hat  t he ABR al t er at i ons 
f or  our  pat i ent  ar e an ear l y r ef l ect i on of  CNS 
ef f ect s of  cer ebr al  vascul ar  di sease,  al t hough 
she di d not  have any ot her  cl i ni cal  neur ol ogi c 
f i ndi ngs .  

Per i pher al  and,  possi bl y,  cent r al  audi t or y 
dysf unct i on appear s t o be a f eat ur e of  pr oger i a.  
Al t hough chi l dr en wi t h pr oger i a wi l l  ver y r ar el y 
be encount er ed by audi ol ogi st s and ot ol ar yn-
gol ogi st s i n most  cl i ni cal  set t i ngs,  aggr essi ve 
management  of  ot ol ogi c pat hol ogy and r esul t -
i ng hear i ng def i ci t s i s war r ant ed t o opt i mi ze 
educat i onal  devel opment ,  soci al  i nt er act i on,  and 
qual i t y of  l i f e i n gener al .  Audi ol ogi st s i nvol ved 
i n newbor n hear i ng scr eeni ng shoul d al so be 
awar e of  t he neonat al  pr oger oi d syndr ome.  Thi s 
degener at i ve devel opment  di sor der  woul d pr ob-
abl y be encompassed wi t hi n t he 1990 Joi nt  
Commi t t ee r i sk cr i t er i a f or  i nf ant  f r om 29 days 
t o 2 year s,  speci f i cal l y cr i t er i on #7 whi ch i n-
cl udes " chi l dr en wi t h neur odegener at i ve di sor -
der s such as . . . .  any met achr omat i c l eukody-  

st r ophy or  any i nf ant i l e demyel i nat i ng neur o-
pat hy"  ( Joi nt  Commi t t ee,  1991,  p 15) .  
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