
Z#aminstion o f  Xinerican s o l d i e r s  i n  &-@and r e v e a l s  
t h a t  they  a re  even mme prone t o  develop pharyngeal 
lymphoid hyper213s i a  , secondary eus tachian  sa lgh i  n g i t i  s 
and consequent o t i t i s  media on t - i s  i s l a n d  than i n  t h e  
United S t a t e s .  Y et':er t:iis i s  i u e  t o  c l i n a t e ,  o r  l i v i n g  
cond i t iona ,  o r  something e l s e ,  is d i f f i c u l t  t o  say. -4 
very h i s h  percentace o f  f l y i n g  personnel  cone h o s p i t a l s  
w i th  a h i s t o r y  o f  r e c u r r e n t  acu te  c a t a r r h a l  o t i t i s  media. 
I n  one Genreral  -<osp i t a l , . 8% o f  ground 2ersonnel  and ~ 2 %  
of f l y i n 3  personnel  had a h i s tmy o f  r e c e 2 t  o t i t i s  when 
examined. 
ly-trphoid t i s s u e  around t h e i r  eus tachian  tubes t o  account 
f o r  t h i s .  

Nearly all o f  them had s u ' f i c i e n t  excess 

Since Crowe and Baylor 's  a r t i c l e  (1) on t h e  p rev in t ion  
o f  deafness  i n  c'?ildhood usiTp ra6oq In t h e  naso?har*vnx, 

t h e  John h'opkins work has been reyeate? i n  Jew Yorlc (2) as 
w e l l  as s e v e r a l  o t h e r  c i t i e s  (3)  ( Q ) ,  It seened reasonable 
t o  t r y  r a d i a t i 3 n  on s o l d i e r s ,  because t h e i r  o t i t i s  occurred 
w i t h  excess ly-nphoi? t i s s u e  which resenblec! t h a t  seen i n  
c h i l d r e n  w i t h  t h e  s27e condi t ion.  TYe use o f  radon 
appeared p a r t i c u l a r l y  applica 'cle to airmen, because i n t e r -  
f e rence  w i t h  normal  tube func t ion ,  by even a small amount 
o f  suo l l en  t i s s u e ,  i s  l i k e l y  t o  cause t r o u k l e  when they 
change q l t i t u d e .  

con tac t  "vas m d e  w i t h  Professor  Russ o f  t he  Middlesex 
H o s p i t a l ,  who arranged for t h e  d e l i v e r y  of radon a t  r egu la r  
i n t e r v a l s ,  f r o 3  the  Cen t ra l  a d o n  I n s t i t u t e  Barton-in-the- 
Clay, aerks .  Trea tnents  were begun i n  December lY2 and up 
t o  ?b.rch l9a4, 220 p a t i e n t s  had been t r e a t e d .  The most  
convenient dose f D r  the  laboratory t o  s h i p  and t o  p u t  i n t o  
t h e  capsules  provided w a s  75 n i l l i c u r i e s  per c a p u l e . "  The 
capsules  a r e  made o f  platinum 0.65 mm t h i c k  a3d measure 
3.5 nm b-- 15 rnll. 
gause wi re ,  1L crn i n  l ength .  The radon is i n s e r t e d  very m?lb 
as is  a qssogharyngoscope, the capsules  ( t o t a l l i n g  150 
mil l i cm- ips  on t h o  Yirs t ,  day) a r e  gassed along the  f l o o r  of  
t h e  nose and then sepa ra t ed  by ? l a c i n g  a small p iece  of 
rubber  t u k i r q  oTrer t he  i n s e r t i o n  vores  outs:de t h e  n o s t r i l  
( f i g  1 c: 2 ) .  They a:-e left i n  p lace  25 minutes the f irst  
day. Since 150 a i l l i c u r i e s  i s  equiva len t  t o  150 r r g  of 
radium element, 25  miiu tes  gives  a dosage o f  66 9. hrs .  nr 
two ~ ~ a r ~ l  minutes; t h a t  i s ,  approximately t h e  dossge r,=com- 
xended by Crowe (1). The radon cqpsules  as a r u l e  l i e  very 
near exuberant I.yz?hoid t i s s u e  on t h e  q e d i a l  s i d e  of t h e  
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t o r u s .  
source or' ernanation i n  e s t ima t ing  dosare.  Eioxever, s ince  
the  capsules  w e  sepa ra t ed ,  t h e  t o t a l  e f f e c t  o f  66 x. 
wotlld n o t  r e a c h  any a r e a  i n  t h e  nasoparynx. The designa- 
t i o n  66 mg. h r s .  t he re fo re  s l i g h t l y  exaggerates  t7:e dosage 
t h a t  a c t u a l l y  reaches the nasopharyngeal walls. The exact  
t i s s u e  !iOsa,7e is  not k n o w  because the a g p l i c a t o r s  will 
n e c e s s a r i l y  l i e  a t  d i f f e r e n t  d i s t a n c e s  from t h e  t i s s u e  i n  
d i f fe re ; i t  i n d i v i d u a l s  s o  t h a t  the  s t r e n g t h  o f  the two 
a p p l i c a t o r s  added toge the r  ana t he  time t h a t  they l i e  i n  
t h e  naspharynx is  used as t h e  m o s t  reasona3le and safqst 
approximt, ion of  t h e  dosage. 

For convenience they a r e  considered as a s i n g l e  

Since radon decreases  one-half' of i t s  s t r e n g t h  each 
3.85 days,  t h e  tirne is  increased every day u n t i l  t h e r e  is 
ve ry  l i t - , l e  a c t i v i t y  l e f t  i n  t h e  radon, i . e .  not over 10 
days.  Table 1. The t r e a t n e n t s  were o r i g i n a l l y  given a t  
6 weeks' i n t e r v a l s  u n t i l  A t o  6 doses  had been given. 
There *,vas r a r e l y  any evidence o f  improvenent mtil  a f t e r  
t h e  3rd t reatment .  If a p a t i e n t  had a cold o r  a? aczive 
o t i t i s  a t  t h e  t i  ;e of  his appointment f o r  t r e a t n e n t s ,  h a l f  
t h e  usua l  dosage :gas given, t ha t  i s  33 m , ~ .  h r s .  i n s t ead  of 
66 mg. h r s .  Then if no r e a c t i o n  occurred,  a second 33 -mg. 
hrs .  w a s  Fiven i n  2 02 3 days. Occasional ly  t h e r e  was 
increased s t l i f f i n e s s  i n  the e a r s  without  ob,jective si2qs 
f o l l o w i n g  t r ea tmen t?  Cut tvJice i n  2 a t i e n t s  with a c t i v e  
nasopharyngi t i s ,  d e f i n i t e  acute  catar-ha1 D t i t i s  media w i t h  
f l u i d  l e v e l s  developed. ;Jyriltzotuomy was not needed i n  these  
cases  and t h e  f l u i d  disappeared i n  a few days. .:hen t h e  
i n t e r v a l  between trwitrnents was reduced t o  3 weeks, t h e r e  
were not unto.vard r e s u l t s .  T h j s  w a s  expected, f o r  much 
more extensive r a d i a t i o n  i s  -:iven t o  p a t i e q t s  w i t h  neoplasn 
without  permanent e f f e c t  on normal  t i s s u e .  A srnall w r i e s  
has been t r i e d  g i v i n g  100 mg. h r s .  a t  4 weeks' I n t e r v a l s ,  
f o r  two t rea tments .  S u f f i c i e n t  folow-ur, has not y e t  been 
o t t a i n e d  on t h e s e  p a t i e n t s  +'or i n c l u s i o n  i n  t h i s  pa9er,  bu t  
t - e  me+,hod s e e m  t o  be s a t i s f a c t o r y .  

Shrinkage o f  t h e  n a s a l  nucosa, even ten2era ture  and 
sunny weather,  would undoubtedly have helged some of the 
cases  t r e a t e d  with r a d o n ,  but  most  o f  them h s i  been %reated 
ex tens ive ly  wi thol i t  r e l i e f  before  b e i q  s e n t  t o  t h e  2nd 
General LosTJi ta l .  Some of  o7.x a i m e n  went t o  Afr ica  and 
they  xe re  m i t e  *vel]- ? i n t i 1  they came back. Succeeding a- 

a t t a c k s  were o f t e n  more p e r s i s t e n t  and more o f t s n  r e s u l t e d  
i n  suppurs3ion t?an f i r s t  at . tacks.  
had  any effect, on t3-e s i s e a s e  unless  i t  w a s  suppurat ive.  
Zven when sugpurat ion c leased  t h e r e  were many cases of 
r e s i d u a l  c a t a r r h a l  o t i t i s  following+ tb.e use o f  sulfonami2es. 
T h i s  seems t o  be p a r t i c u l a r l y  so i f  inadequate dosage was 
gkven or i f  ~ - - e  131-7~5 v m s  no t  continued f o r  a s u f f i c i e n t l y  
1081~ x r i o d ,  o r  i f  ',he sderioids xe re  ve ry  la rge .  

Sulfonamides r a r e l y  



Ex2erience w i t h  de&? X-ray therapy  ( 2 )  has shown t h a t  I it a f f e c t s  1:nnphoid h p e r ~ l a s i s  i n  t h e  nasopharynx very rnuck 
- - - - - - - _  --"I. 

X-ray t a k e s  lhnzer  i n d  is  rnore d i f f i c u l t  i o  agply accura te ly  
t o  th,e eus tac5ian  tube region. It is more l i k e l y  t o  involve 
sur roundi rg  t i s s u e  and'prodlxe o t h e r  Sym?toi?s such a s  a 
m i l d  p a r o t i t i s ,  e ry thesa  o p  t h e  s k i n  o r  dryness  o f  t h e  
t h r o a t .  Radilm elemeqt on the o t ~ e r  hand can be used i f  
a v s i l a b l e .  ?"ne 25 o r  50 q g ~  cagsules  o f t e n  used i n  
avnecoloz ica l  x a c t i c e  a r e  convenient f o r  t h i s  w o r k  (2). 

I. 

'I 

1 ~ for s i c k n e s s  t o  t h e  o r i g i n a l  h o s p i t s l  before  t h e  course is  
f in i shed .  &nv have been s e n t  ba.ck t o  t h e  uni ted S t a t e s  

I uncon t ro l l ab le  i n  t h i s -  t h e a t e r .  These a r e  t h e  reasons s o  
many cases  have received incom2lete t r e a t a e n t  i n  our hands. I 

I n  t h e s e  cases who have received s t l f f i c i en t  Coaage, and 
* -  I -  

1 t h e r e  hqs been a g r q t i f y i 3 g  percer?tage of successes.  ( t ab le  I[ 

UnfDrt,unately, tnanv medical o f f i c e r s  an2 p a t i e n t s  e::?ect 
t o o  muc? from t he  t reatment .  Hadiatj.on i s  not, a "ewe f o r  
deafness.  ' It obvir?usl!r w i l l  not- imp-ove t h e  h e a r i q  very I 

c the  o s s i c l e s .  It cannot be expected t o  work if a chronic 
s i n u s i t i s  r epea ted ly  bathes t2-e o r i f i c e s  o f  t h e  tubes wj th  I PUS and r e i n f e c t s  t h e  middle e a r s ,  o r  i f  a chronic p w x l e n t  

eve-  t h e s e  c s ses .  
r h i n i t i s  i s  ? re sen t .  

It r a r e l y  is o f  b e n e f i t  if severe  a l l e r g i c 1  

Airrnen vith subacllta eus tachian  tube blockage can ge t  I a lonq  PPr fec t ly  we l l  on t'?e p o u n d  o r  even a t  low s l t i t uc l e s ,  

1 cannot 'CP opened. Th$s o t i t i s  bsrotrauna produces a n y t h f - z  

t o  4~ alcluf-,e 2vriillent arocess. None of. these  condi t ions  
xoulddeveloDe i.' t,',?P tukes had mt  mdfunct ioned  i n  the I 
tubes  is due t o  swollen t,ir;aue w i t h i n  the tube.  This I 
t i s s u e  is not  a1:rays a J J a r e n t  a t  t h e  o r i f i c e .  h add i t ion  
t o  l y n g h o i d  t l . ssue,  there  i_s o f t e n  a - ~ o l l - e n  glands, 
oedomtousmucosa, o r  sub-mxosa, as w e l l  as hyper-secretion 
b leePing  the  tube.  The c o l d  a i r  o f  hlgh a l t i t u d e  o f t en  
causes  ? p e r - s e c r e t i o n  i n  the  nose which ba thes  tl-e tu'i.?l 
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o r i f i c e s  and blocks or' i r r i t a t e s  then.  h p a r e n t l y  
r a d i a t i o n  reduces a c t i v i t y  o f  glan?.s, s h r i n k s  t h e  cedema 
and has, i n  a d d i t i o n .  a s p e c i f i c  e f f e c t  on h.yper2last ic  
lymphoid t i s s u e .  
b e n e f i c i d  e f f e c t  on t h e  i n f e c t i o n  p r e s e n t  as w e l l  as 
producing a s3r inkage  o f  t h e  lymphoid t i s s u e  i t s e l f .  

I t  i s  probable t h a t  t h e  r a d i a t i o n  has a 

Some physicians assume tkat  adeno i s  are r a - e  i n  a d u l t s .  
American s o l d i e r s  s f t e r  a few months i n  Engla?d o f t e n  have 
s o  much excess lymphqid t i s s u e  t h a t  as soon as t h e  mouth is 
opened it can be seen  bulg ing  f'rom iAe p o s t e r i o r  ph.ryngea1 
wall, or -beh ind  the  pos t e r iok  t o n s i l a r  g i l l a r s  i n  heavy 
bands. *t is p a r t i c u l a r l y  prominent f o l l o - d n q  a v i r u s  
pneumonla. men it can h,e seen on the  p h a z m g e a l  w a l l  
belpw the  p a l l a t e ,  i t  is i n v e r i a b l y  p r e s e n t  i n  t h e  naso- 
pharynx above. It is o f t e n  d i ' f i c u l t  i n  t h e  f o r c e s  t o  
o b t a i n  a smooth narrow meta l  tongue b l ade  an3 t k e  small we l l  
s i l v e r . - ?  n i r r o r  and good l i g h t i n g  necessary  f o r  proper  
i n d i r e c t  exanina t ion  of t h e  nasopharynx; l i k e w i s e ,  i t  is  
o f t e n  d t f f i c u l t  o t  o b t a i n  2 good nasophwyngoscope w i t h  a 
wide f i e l d  and u 2 r i g h t  image f o r  a d i r e c t  examination. If 
t h e y  a r e  used i n  every  case ,  i t  is s u r ? r i s i n g  how many 
s o l d i e r s  a r e  found t o  have large lymphoid masses i n  and 
about t h e  car i lagenous  p o r t i o n s  of t h e i r  eus t ach ian  tubes.  
Out  o f  3337 new p a t i e n t s  i n  o u r  E a r  Nose ana Throat C l i n i c  
w e l l  over 1/3 had swQllerl lymphoid t i s s u e  i n  t h e  nasopharynx 
O f  t h e s e  radon treatrnent was begun i n  220. 
t h e s e  c a s e s  is  g iven  i n  Table 11. Other  d e t a i l s  a r e  a s  
fo l lows:  24 had adenoidectomies. because radon r ays  do n o t  
s u f f i c i e n t l y  reduce l a r g e  masses o f  lymphoid h,yper?lasia i n  
t h e  midl ine  i n  tke dosage given. O f  t h e  2337 p a t i e n t s ,  62 
r e c u r r e n t  o t i t i s  due t o  barotrauma s u f f i c i e n t l y  seve re  f o r  
them t o  be  s e n t  f o r  s p e c i a l  t rea tment .  9 of these have been 
s e n t  back t o  t h e  United S t a t e s  a f t e r  one o r  two t res t rnents ,  
became  i n  a d d i t i o n  t o  o t i t i s  they  had i n t r a c t a b l e  naso-  
p h a r y n g i t i s  o r  s i n u s i t i s .  A few have been l o s t  a t  follo:v-upc 
t h e  remalnder a r e  s t i l l  under t rea tment .  79% of the  airmen 
who have hac! s u f f i c i e n t  t reatment  are back on f u l l  flying 
s t a t u e ,  (See Table  11); t h a t  i s ,  79% of airmen who have had 
two o r  more episodes o f  severe d i f f i c u l t y  c l e a r i n s  t h e i r  ear5 
a r e  now q u i t e  c m f o r t a b l e  and have not been grounded f o r  t ~ o  
months o r  more. %st of then had a e r o - o t i t i s  a f t e r  every 
f l i g h t  before  t rea tment .  None o f  the f l y e r s  had m c h  residu: 
deafness  Sy the t i ? e  they  readhed a g e n e r a l  h o s p i t a l ,  so  that  
is ti d i f f i c u l t  to g i v e  a graphic  p i c t u r e  of  t h e i r  improvener 
liowevor, t he  fact, t h a t  they  a re  now f l y i n g  s e v e r a l  times per  
week, wi thout  t r o u b l e ,  i s  s i g n i f i c a n t .  Sone o f  t h e n  a r e  no-.v 
d ive  bonbing i n  fast p lanes .  O f  the 6 men who d i d  no t  r e t u r r  
t o  f l y i n g ,  2 were e n l i s t e d  men grounded f o r  a d n i n i s t r a t i v e  

' reasons ,  and 2 had a r e s i d u a l  nerve type  deafness  s u f f i c i e n t :  
Severe t s 2  keen t h e n  from ?ass ing  t h e  h e a r i n g  examination 
necessary f o r  r e t u r n  t o  the air. T h e i r  non-suppurative Q t i t l  
m d i a  clearec?, c u t  t h e  hi-& tone loss d i d  no t ,  
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The ch ron ic  non-suppurative o t i t i s  did n o t  subside 
completely i n  one case ,  a l thouph he was a b l e  t o  c a r r y  on 
i n  ground duty.  One ha2 hac3 severe r e c u r r e n t  nasopharyn- 

f t is probable t h a t  he wouM have flown here  could he have 
s tayed  a f t e r  t he  t reatrnents  were f i n i s h e d .  

a r e  not  - u i t e  s o  c l e a r  ou t .  
t \ a t  some o f  t h e  75% who stopped havfng r e c u r r e n t  o t i t i s  
would not  have g o t  we l l  wi thout  t rea tment .  It is  a l s o  
probable  t%a t  e v e n t u a l l y  some o f  them w i l l  have recurrences.  
.Almost 5 y e a r s  o f  experience with r e c a l c i t r a n t  upper 

r e s g i r a t o r y  d i seases  and secondary o t i t i s  media t r e a t e d  
i n  t h i s  and o t h e r  h o s p i t a l s  makes one c e r t a i n  c l i n i c a l l y  
t h a t  r a d i a t i o n  is t h e  t rea tment  o f  choice if adenoid t i s s u e  
on t h e  l a t e r a l  nasopharyngeal walls blocks t h e  eus tachian  
tubes .  There is also no ques t ion  t h a t  i f  on ly  cases  w i t -  
o u t  a c t i v e  severe  nasopharyngi t i s  of s i n u s i t i s  had been 
s e l e c t e d  t k a t  tk:e percentage o f  improvement would have 
been b e t t e r .  The cases  who had o t o s c l e r o s i s  o r  nerve 
deafness  were t r e a t e d  because these  d iagnoses  a r e  very  
d i f f i c u l t  t o  mate and o c c a s i o n a l l y  some improvenent -.vas 
obta ined  even when t h e s e  condi t ions  were p re sen t .  This 
is be l i eved  t o  be due t o  t2-3 subsidence o f  a superimposed 
t u b a l  c a t a r r h .  I n  s p i t e  of t he  f a c t  t h a t  no a c c i d e n t s  
have occurred w i t h  the  r a t i v e l y  s a f e  dosage used, it is 
bel ieved  unwise and dangerous f o r  an o t o l a r y n g o l i g i s t  t o  
a t tempt  r ad io tke rapy  o f  t he  nasoFharynx w i t h o u t  the con- 
t i n u a l  quidance of  a - u a l i f i e d  r a d i o t h e r a p i s t .  On t h e  
o t h e r  hand, where such c o n t r o l  is  a v a i l a b l e ,  t rea tment  of 
tl-e lymphoid t i s s u e  about  t h e  eus t ach ian  tube . i i thradon o r  
radium i s  s im?le ,  r e l a t i v e l j r  inex2ensive and e a s i l y  learned. 
It is i n f i n i t e l y  more e f f i c a c i o x s  sn3 permanent t h a n  
c a t h e t s r i z a t i o n ,  p o l i z e r a t i o n  o r  bougienaFe. These should 
bereserved Oor the cases  i n  which t h e y  are ind ica t ed .  
(Farrior 4 1. Centers  f o r  t h e  rnore ex tens ive  u t i l i z a t i o n  
o f  t h e  r a d i a t i o n  treatlnent f o r  lymphoid h p e r p l a s i a  i n  
t h e  nasopharynx should be set, up. 

i t i s  i n  t h i s  t h e a r e r  and was boarded t o  the  United S t a t e s ,  

As f o r  t h e  c o n t r o l  group ground personnel ,  the  r e s u l t s  it is d i f f f c i i l t  t o  be s u r e  

A r e 2 o r t  is made st t h i s  t i n e  because experience wi th  
ground pe r sonne l  and c h i l d r e n  has sho-;n t h a t  lymphoid h F e r -  
p l a s i a  i n  t h e  nasopharynx predisposes  t o  o t i t i a  media which 
can %e c o n t r o l l e ” !  $vi th  r a 5 i a t i o n .  A l i m i t e d  experience o f  
f l y i y  p e r s o a n e l  shows, as aight be ex?ected, t ha t  t h i s  
modality a l s o  t ends  t o  p reven t  r e c u m e n t  o t i t i s  due t o  
barotrauma ( a e r o t i t i s )  when it is fiue t o  swollen t i s s u e  i n  
and about t h e  eus tac  iarl tubes .  I n  p r a c t i c e  it has put men 
vho had been previous ly  grounded back i t h e  air a b l e  t o  
f i p h t .  1 Je need them t:here NOW! 



a . . 

The author  was assisted in the examinatton and 
treatment of t h e s e  p a t i e n t s  by Cagta in  raul Id. Osmum, 
U, S. %??ica l  Cor?s,  a?d i n  the d e t a i l s  o ?  radiotherapy 
by Lt. Col. Roker t  P. ?3?11, Chief of t h e  h d i o l o g y  S e r v i c e ,  
2nd GenPral E o s p i t a l .  To These men acknowledgement and 
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66 ng. lirs 11 m G . h r s .  

June 1 10 n.n. 2G 
7 rr  1st Day 4 p.m.  - .  

39 
42 

Juno 2 10 a.m. 31 
2nd day 4 p.n. 33 

47 
51 

June 3 10 a.n. 38 
3rd day 4 p . n .  40 

57 
60 

June 4 10 a.m. 45 
4 th  day 4 p.m. 48 I 

60 
72 

Table I, showing increase  i n  dosage t i n o  necessary each day v r i L . 3  
app l i ca to r s  containing 150 n i l l i c u r i e s  of radon, on t h o  f i r s t  da;:. 
Such a t a b l e  i s  nade up ouch t i n e  the  radon i s  del ivered so  t:--n-, 
proper dosage f o r  each d a t a  i s  ava i l ab le  without culculut ion.  

TABLE I1 

Total  Airmen with recur ren t  o t i t i s  nedin t r e a t e d  with 200 
mg. hrs. o r  nore arid on ~1103 fo l low up i s  cornplete.(all  
of t hose  cases  were a e r o t i t i s  except 3 )  ................. 29 

23;. - -.--' Nunbor back f ly ing  -,- 
It i t is  2 6  - ;.: 
ibat : i issions.  

I - _ I  

I * one p i l o t  ~ias beon s ~ i o t  dovni by eiiOr.iy a c t i o n  after 

Total Ground fo rce  t r e a t e d  iri th 200 r~g .  hrs .  o r  !?ore, 
and rritil a t  l e a s t  4 rnont!~s f o l i o w  up i n  tho win te r  59 

40 
1 2  

35 - z  1 - 1: 
3 0:' - - _  '-/ 

40 7 -  :+-g: 

O t i t i s  me d in  r o  cur r e  n t  non- suppu rat; i vo  
ldixed deufnosses (Otosclerosis  3 - mrve deafness 9)  
Recurrent suppurat ivo 7 

,- --/ Froe f r o n  o t i t i s  
Chronic suppurative,  cases  inproved 
Improved i n  hear ing without recurrcnco of deaf'ricss, 15 t o  
40 d5 nverai;e f o r  t h e  speoch rango, f o r  4 rionths 
LIixod deafness,  i!rproved i n  hearinz,  15 t o  20 db f o r  
low notes 
Improverzent i n  t i n n i t u s  

-- J 

3 -_ - -  -.- ----:: -- /  

3 ::- - - r" - -  

-7 - 
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