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A b s t r a c t  

The  t r a n s c e r v i c a i  q u i n a c r i n e  pe l le t  method deve loped  b y  Z ippe r  a n d  
c o - w o r k e r s  is p o t e n t i a l l y  a much n e e d e d  safe ,  i n e x p e n s i v e ,  a n d  e f -  
f ec t ive  n o n - s u r g i c a l  method of female s t e r i l i z a t i on .  This  method 
u t i l i zes  an  i n t r a u t e r i n e  device  i n s e r t e r  to depos i t  250 mg of 
q u i n a c r i n e  h y d r o c h l o r i d e  as pe l le t s  in  the  u t e r i n e  c a v i t y .  No com- 
p l i ca t ions  or  s ide e f f ec t s ,  o the r  t h a n  t e m p o r a r y  p a i n  a n d  
o l igomenor rhea ,  have  b e e n  r e p o r t e d .  

T e t r a c y c l i n e  has  an  e s t a b l i s h e d  t r a c k  r e c o r d  for  s a f e t y .  I t  also 
has  b e e n  r e p o r t e d  to have  p r o p e r t i e s  s imilar  to q u i n a c r i n e  as a 
s c l e r o s i n g  a g e n t ,  wi th  p o t e n t i a l  as a n o n - s u r g i c a l  method u s i n g  the  
q u i n a c r i n e  i n s e r t i o n  t e c h n i q u e .  

To e x p a n d  the  e x p e r i e n c e  wi th  q u i n a c r i n e  a n d  to s t u d y  
t e t r a c y l i n e  as an  a l t e r n a t i v e ,  s t u d i e s  were u n d e r t a k e n  u n d e r  the  
a u s p i c e s  of the  I n d i a n  Rura l  Medical Assoc ia t ion  in  Ca lcu t t a ,  I nd i a .  
D u r i n g  the  pe r iod  14 A u g u s t ,  1979 to 28 J u n e ,  1984, 414 women 
r e c e i v e d  t h r e e  i n s e r t i o n s  of 200 mg of q u i n a c r i n e .  T h e r e  were  29 
f a i l u r e s  and  a t h r e e - y e a r  life t ab le  f a i lu re  r a t e  of 8 .5 .  D u r i n g  the  
pe r iod  25 Apr i l ,  1984 to 28 December  1984, 55 women r e c e i v e d  
t h r e e  i n s e r t i o n s  of 200 mg of t e t r a c y c l i n e .  By  1 J u n e ,  1986 t h e r e  
were  32 f a i lu re s  among the  55 cases  for  a f a i l u re  r a t e  of 58%. A 
more r e c e n t  s t u d y  u s i n g  a s ing le  dose of 1000 mg of t e t r a c y c l i n e  
also p r o d u c e d  u n a c c e p t a b l y  h igh  fa i lu re  r a t e s .  
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V o l u n t a r y  s t e r i l i z a t i o n  is  t he  most  p r e v a l e n t  me thod  of f e r t i l i t y  r e g u l a t i o n ,  
a n d  i t s  u s e  is  w i d e s p r e a d  in  b o t h  d e v e l o p e d  a n d  d e v e l o p i n g  c o u n t r i e s .  
T h e  c o u n t r y  r e p o r t i n g  t h e  h i g h e s t  p r e v a l e n c e  of u s e  is t h e  Un i t ed  S t a t e s ,  
w h e r e  31.3% of  m a r r i e d  women of  r e p r o d u c t i v e  age  a r e  p r o t e c t e d  b y  s u r g i -  
cal  s t e r i l i z a t i o n  o r  b y  v a s e c t o m y  of t h e i r  h u s b a n d s  [1 ] .  

The  p o t e n t i a l  b e n e f i t s  of s t e r i l i z a t i o n  a r e  c o n s i d e r a b l e .  In  t he  d e v e l o p -  
i n g  w o r l d ,  t h e  r i s k  of  m a t e r n a l  a n d  i n f a n t  m o r t a l i t y  is  h i g h  [2 ] ,  a n d  s u c h  
r i s k s  a r e  g r e a t e r  fo r  h i g h - p a r i t y  women,  e v e n  in  d e v e l o p e d  c o u n t r i e s  [3 ] .  
M a t e r n i t y  is  t h e  s i ng l e  g r e a t e s t  c a u s e  of d e a t h  in women of r e p r o d u c t i v e  
age  in  d e v e l o p i n g  c o u n t r i e s  a n d  is ma in ly  due  to h i g h - o r d e r  p r e g n a n c i e s  
a n d  b i r t h s  (>4) .  H i g h - o r d e r  b i r t h s  (>4) in  the  l e a s t  d e v e l o p e d  c o u n t r i e s  
a c c o u n t  fo r  a fu l l  o n e - h a l f  of  a l l  i n f a n t  d e a t h s  [4 ] .  In  most  d e v e l o p i n g  
c o u n t r i e s  t h e r e  i s  no o t h e r  f e a s i b l e  h e a l t h  s e r v i c e  t h a t  cou ld  ma tch  t h e  
p o s i t i v e  impac t  of s t e r i l i z a t i o n  on h e a l t h  [5 ] .  

S t e r i l i z a t i o n  a lso  o f f e r s  i m p o r t a n t  soc ioeconomic  b e n e f i t s .  H i g h - p a r i t y  
women t e n d  to  b e l o n g  to t h e  l e a s t  p r i v i l e g e d  s e g m e n t s  of s o c i e t y .  B e c a u s e  
h i g h e r  f e r t i l i t y  f r e q u e n t l y  l e a d s  to g r e a t e r  p o v e r t y  a n d  b e c a u s e  s t e r i l i z a -  
t ion  is u l t i m a t e l y  t he  most  c o s t - e f f e c t i v e  of the  ava i l ab l e  m e t h o d s ,  i t  h a s  
t h e  most  to o f f e r  f rom a soc ioeconomic  s t a n d p o i n t .  

Not to be  i g n o r e d  is t h e  most  i m p o r t a n t  role  t h a t  s t e r i l i z a t i o n  mus t  
p l a y  in  m a i n t a i n i n g  p e a e e  a n d  s e c u r i t y  g i v e n  the  d i s a s t r o u s  impl ica t ions  of 
w o r l d  o v e r p o p u l a t i o n  [6 ] .  

Non-surgical  v e r s u s  surgical  steril ization 

In  t h e  d e v e l o p i n g  w o r l d ,  e s p e c i a l l y  in  t h e  most  p o p u l o u s  c o u n t r i e s ,  t h e  
d e m a n d  fo r  s t e r i l i z a t i o n  is  s t e a d i l y  r i s i n g ,  t h e  p r e f e r e n c e  b e i n g  fo r  female 
s t e r i l i z a t i o n .  At  t he  b e g i n n i n g  of t h i s  d e c a d e  i t  was e s t i m a t e d  t h a t  t h e r e  
would  b e  a d e m a n d  fo r  180,000,000 s t e r i l i z a t i o n s  wor ldwide  d u r i n g  t h e  
d e c a d e  of  t h e  1980s ( e x c l u d i n g  C h i n a ) ,  a b o u t  80% of t h e  d e m a n d  a p p e a r i n g  
in  t h e  d e v e l o p i n g  w o r l d  [5 ] .  Th i s  would  be  a 5 - fo ld  i n c r e a s e  in  demand  
t h e r e  a n d  a 20- fo ld  i n c r e a s e  in r u r a l  a r e a s .  

H o w e v e r ,  a t  m i d - d e c a d e  t h e  d e m a n d  c o n t i n u e s  to f a r  e x c e e d  the  s u p p l y  
of s u r g i c a l  s t e r i l i z a t i o n  s e r v i c e s ,  w h i c h  a r e  v i r t u a l l y  n o n - e x i s t e n t  in  t he  
r u r a l  a r e a s  w h e r e  a p p r o x i m a t e l y  80% of t h e  women l i ve .  B e c a u s e  of t h e  
f r a g i l e  c o n d i t i o n  of h e a l t h  c a r e  d e l i v e r y  s y s t e m s  in  t h e  d e v e l o p i n g  wor ld  
a n d  t h e  r u r a l  r e s i d e n c e  of t h e  p o p u l a t i o n ,  i t  is u n r e a l i s t i c  to e x p e c t  s u r -  
g ica l  s t e r i l i z a t i o n  to meet  t h e  p r o j e c t e d  n e e d .  A n o n - s u r g i c a l  me thod  mus t  
b e  r e l i e d  u p o n .  

An  a c c e p t a b l e  n o n - s u r g i c a l  female s t e r i l z a t i o n  method  h a s  b e e n  
d e s c r i b e d  as  one t h a t  is  s a f e ,  95% e f f e c t i v e ,  t h a t  can  b e  p e r f o r m e d  b y  
n o n - p h y s i c i a n s  on an  o u t p a t i e n t  b a s i s  a f t e r  a b r i e f  t r a i n i n g  p e r i o d ,  a n d  
t h a t  r e q u i r e s  on ly  a s i ng l e  v i s i t  b y  t h e  woman [7 ] .  The  t r a n s c e r v i c a l  
q u i n a e r i n e  p e l l e t  me thod  d e v e l o p e d  b y  Z i p p e r  a n d  co l l eagues  [8] o v e r  t h e  
l a s t  15 y e a r s ,  wh ich  u t i l i z e s  an  i n t r a u t e r i n e  d e v i c e  i n s e r t e r  to d e p o s i t  
250 mg of q u i n a c r i n e  h y d r o c h l o r i d e  as  p e l l e t s  in  t h e  u t e r i n e  c a v i t y ,  ha s  
p o t e n t i a l  fo r  mee t i ng  t h i s  d e s c r i p t i o n .  
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T h e  q . i n s c r i n e  pe l l e t  method 

Stud ie s  have  shown t h a t  q u i n a c r i n e  p r o d u c e s  inf lammat ion  a n d  f i b ro s i s  
t h a t  is c o n f i n e d  p r i m a r i l y  to the  i n t r a m u r a l  p o r t i o n  of the  Fa l lopian  t u b e  
[9] .  Q u i n a c r i n e  pe l l e t s  (250 mg) [8] ( F i g u r e  1) a re  i n s e r t e d  t h r o u g h  an  
IUD i n s e r t e r  ( F i g u r e  2) a t  mon th ly  i n t e r v a l s  in  the  p r o l i f e r a t i v e  pha se  of 
the  m e n s t r u a l  cycle for  t h r e e  i n s e r t i o n s .  

Th i s  method can  be  p e r f o r m e d  b y  n o n - p h y s i c i a n s  on a n  o u t p a t i e n t  
ba s i s  a f t e r  a b r i e f  t r a i n i n g  pe r iod  or b y  a n y  p e r s o n n e l  capable  of p e r f o r m -  
i n g  a n  i n t r a u t e r i n e  device  i n s e r t i o n .  Most i m p o r t a n t ,  the  cost  of mater ia l s  
for  th i s  p r o c e d u r e  is v e r y  low; a p p r o x i m a t e l y  US $1.00.  All b u t  the  v e r y  
poo re s t  women in  the  wor ld  can  a f fo rd  th is  p r o c e d u r e .  

In  the  s t u d i e s  of the  q u i n a c r i n e  pe l le t  method r e p o r t e d  to date  [10- 
12] ,  which  i n c l u d e d  ove r  1000 i n s e r t i o n s ,  the  method a p p e a r s  to be  qu i t e  
safe .  No compl ica t ions  or  s i d e - e f f e c t s ,  o t h e r  t h a n  t e m p o r a r y  p a i n  a n d  
o l i gomenor rhea ,  have  b e e n  r e p o r t e d .  

Tox ico logy  s t u d i e s  were  p r e v i o u s l y  p e r f o r m e d  a n d  a p p r o v e d  b y  the  
U n i t e d  S ta tes  Food a n d  D r u g  A d m i n i s t r a t i o n  for  p r e m a r k e t i n g  r e q u i r e m e n t s  
of q u i n a c r i n e  u s e d  o ra l ly  as a malar ia  s u p p r e s s a n t  d r u g  d u r i n g  World War 
II b y  mill ions of so ld ie r s  in  the  dose of 100 mg da i ly .  In  th i s  e x t e n s i v e  
e x p e r i e n c e ,  t h e r e  were  a few cases  of dermat i t i s  a n d  r a r e  cases  of c o n v u l -  
s ions  or  t r a n s i e n t  toxic  p s y c h o s i s  r e p o r t e d ;  the  o n l y  common s i d e - e f f e c t  
was d i sco lo ra t ion  of the  s k i n  a f t e r  ch ron ic  use  [13] .  More r e c e n t l y ,  
tox ico logy  s t u d i e s  of the  q u i n a c r i n e  s t e r i l i z a t i on  method in  cynomolgus  
monkeys  were  e n c o u r a g i n g  wi th  twice the  compara t ive  h u m a n  dose in  the  
form of a so lu t ion  for  b o t h  i n t r a v a s c u l a r  a n d  i n t r a u t e r i n e  a d m i n i s t r a t i o n  
[14 ,15] .  

The  major c o n c e r n  wi th  th i s  method has  b e e n  the  p o t e n t i a l  of toxic 
p s y c h o s i s ,  a n d  wi th  good r e a s o n .  Ear l i e r  s t u d i e s  wi th  a l iqu id  s l u r r y  of 
1500 mg of q u i n a c r i n e ,  6 t imes the  c u r r e n t  dose ,  d id  p r o d u c e  a 2% ra t e  of 
t r a n s i e n t  toxic  p s y c h o s i s  s h o r t l y  a f t e r  q u i n a c r i n e  i n s t i l l a t i o n ,  b u t  th i s  has  
no t  a p p e a r e d  wi th  the  250 mg q u i n a c r i n e  pe l le t  method [8] .  

Ne i the r  the  optimal dose n o r  the  optimal n u m b e r  of i n s e r t i o n s  of 
q u i n a c r i n e  has  b e e n  f i rmly  e s t a b l i s h e d  [16] .  R e c e n t l y ,  Zaneve ld  a n d  
Goldsmith  c o n c l u d e d  t h a t  the  animal  models u s e d  for  the  s t u d y  of 
q u i n a c r i n e  a re  no t  a d e q u a t e  for  t he se  p u r p o s e s  a n d  t h a t  t h e r e  a re  no 
animal  models which  a re  k n o w n  to be  a p p r o p r i a t e  [17] .  As wi th  o t he r  
methods  of f e r t i l i t y  con t ro l ,  t h e se  a n s w e r s  a re  on ly  go ing  to come from 
cl in ica l  f ie ld  t r i a l s .  

Merchan t  a n d  col leagues  [18] r e c e n t l y  f o u n d  in  a p r e h y s t e r e c t o m y  
s t u d y  t h a t  g r e a t e r  h e i g h t  of the  endome t r ium may p l ay  a p r o t e c t i v e  role 
a g a i n s t  the  ac t i on  of q u i n a c r i n e .  Th i s  f i n d i n g  s u g g e s t s  t h a t  v a c u u m  
a s p i r a t i o n  of the  u t e r u s  j u s t  p r i o r  to q u i n a c r i n e  i n s e r t i o n  would  e n h a n c e  
the  e f f e c t i v e n e s s  of the  p r o c e d u r e .  Merchan t  also f o u n d  t h a t  a r e c e n t  h i s -  
t o r y  of m e n o r r h a g i a  m a r k e d l y  r e d u c e d  the  ef fec ts  of the  q u i n a c r i n e  on the  
t u b e  wi th  r e s p e c t  to h i s to log ica l  c h a n g e s .  

T e t r a c y c l i n e  as  an  a l t e r n a t i v e  s c l e r o s i n g  a g e n t  

The  p o t e n t i a l  toxic  ef fec ts  of q u i n a c r i n e  have  p r o m p t e d  a s e a r c h  for  o t he r  
d r u g s  t h a t  a re  equa l l y  e f fec t ive  in  p r o d u c i n g  inf lammat ion  a n d  f i b ro s i s  of 
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Figure i One insertion of quinaerine pellets (250 mg); length in centimetres 

Figure 2Quinaerine pellet insertion technique using an IUD inserter 
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t he  t u b e  b u t  h a v i n g  no k n o w n  r i s k s  of s i d e - e f f e c t s .  Recen t  s t u d i e s  
[17 ,19 ,20]  i nd ica t e  t h a t  t e t r a c y c l i n e  h y d r o c h l o r i d e  may be as e f fec t ive  as 
q u i n a c r i n e  in  p r o d u c i n g  t u b a l  c lo su re s  when  a d m i n i s t e r e d  d i r e c t l y  to the  
u t e r o t u b a l  j u n c t i o n .  One s t u d y  [19] has  d e m o n s t r a t e d  t ha t  t e t r a c y c l i n e  
w h e n  d i r e c t l y  app l i ed  to the  u t e r i n e  lumen  in  r a t s  r e s u l t e d  in  morphologic  
c h a n g e s  s imilar  q u a n t i t a t i v e l y  a n d  q u a l i t a t i v e l y  to t h a t  of q u i n a c r i n e .  

A s t u d y  of cynomolgus  monkeys  i nd i ca t e s  t h a t  the  i n t r a u t e r i n e  a d -  
m i n i s t r a t i o n  of t e t r a c y c l i n e  is capable  of i n d u c i n g  les ions  in  the  r e p r o d u c -  
t ive  t r a c t .  These  l es ions  a re  morphologica l ly  comparable  to those  c a u s e d  
b y  a d m i n i s t e r i n g  i n t r a u t e r i n e  q u i n a c r i n e  pe l le t s  in  th i s  spec ies  [20] .  Blood 
c h e m i s t r y ,  hemato logy  t e s t s ,  a n d  l i ve r  a n d  k i d n e y  b iops ies  i nd i ca t e  t h a t  
the  dosage  u s e d  for  t e t r a c y c l i n e  is n o n - t o x i c .  Blood levels  a ch i eved  in  
monkeys  fol lowing i n t r a u t e r i n e  pe l le t s  o r  so lu t ions  of 100 mg t e t r a c y c l i n e  
a re  comparable  to those  leve ls  a c h i e v e d  when  2 g of t e t r a c y c l i n e  were  a d -  
m i n i s t e r e d  v ia  the  i n t r a p e r i t o n e a l  r o u t e  i n  women [21 ,23 ] .  T h u s ,  i t  is  e x -  
p e c t e d  t h a t  i n t r a u t e r i n e  i n s t i l l a t i on  of t e t r a c y c l i n e  in  a dose of I g i n  
h u m a n s  would  r e s u l t  in  blood levels  well w i th in  the  safe  r a n g e ,  e v e n  in  
the  e v e n t  of acc iden ta l  i n t r a p e r i t o n e a l  sp i l lage  [20] .  

F u r t h e r m o r e ,  s t u d i e s  have  d e m o n s t r a t e d  the  sc le ro t ic  ac t ion  of 
t e t r a c y c l i n e  in  t r e a t i n g  neop l a s t i c  p l e u r a l  e f fu s ions  [23 ,24] .  One r a n -  
domized s t u d y  d e m o n s t r a t e d  g r e a t e r  e f f i cacy  in  the  t r e a t m e n t  of p l e u r a l  
e f fu s ions  wi th  t e t r a c y c l i n e  compared  to q u i n a c r i n e  [24] a n d  the  p a t i e n t s  
t r e a t e d  wi th  t e t r a c y c l i n e  had  less  f e v e r  a n d  pa i n .  T e t r a c y c l i n e  a p p a r e n t l y  
has  no t  b e e n  s t u d i e d  as a p o t e n t i a t i n g  a g e n t  for  the  Z ipper  q u i n a c r i n e  
method .  

T e t r a c y c l i n e  is i n d e e d  a n  a t t r a c t i v e  a l t e r n a t i v e  to q u i n a c r i n e  b e c a u s e  
i t s  s a f e t y  is v e r y  well e s t a b l i s h e d .  Some i n v e s t i g a t o r s  were  b e i n g  told t ha t  
t e t r a c y c l i n e  looked s u f f i c i e n t l y  p r o m i s i n g  to cause  them to hold up  on  u n -  
d e r t a k i n g  q u i n a c r i n e  s t u d i e s .  One l a rge  r e s e a r c h  a g e n c y  in  I nd i a  de l ayed  
the  dec i s ion  to u n d e r t a k e  a f ie ld  t r i a l  wi th  the  Z ippe r  method w h e n  i n -  
fo rmed  t h a t  t e t r a c y c l i n e  would almost  s u r e l y  r ep l ace  q u i n a c r i n e .  Th i s  
a g e n c y  awai ted the  d e t e r m i n a t i o n  of w h e t h e r  t e t r a c y c l i n e  p r o d u c e d  com- 
p a r a b l e  r e s u l t s  be fo re  p r o c e e d i n g  wi th  p l a n n e d  s t u d i e s  u s i n g  q u i n a c r i n e .  

Mater ia ls  a n d  methods  

All cases  r e p o r t e d  he re  were  p e r f o r m e d  b y  the  f i r s t  a u t h o r  a t  an  I n d i a n  
R u r a l  Medical Assoc ia t ion  c l in ic  i n  Ca lcu t t a ,  I nd i a .  All fo l low-up was done  
b y  the  f i r s t  a u t h o r  a n d  the  fo l low-up  r e p o r t e d  is u n t i l  16 Oc tobe r  1986. 
At  the  time of r e c r u i t m e n t  of t he se  women, t h e y  were  in fo rmed  of the  
r i s k s  of f a i lu re  a n d  t h a t  t h e y  would be  g i v e n  a n  MR ( m e n s t r u a l  r e g u l a t i o n  
p r o c e d u r e )  in  the  e v e n t  of f a i l u re  a t  no c h a r g e .  The  women were  no t  
c h a r g e d  for  the  n o n - s u r g i c a l  s t e r i l i z a t i on  p r o c e d u r e ,  n o r  were  t h e y  pa id  
to p a r t i c i p a t e  i n  the  r e s e a r c h .  The  cos t s  of t he se  s t u d i e s  were  e n t i r e l y  
b o r n e  b y  the  f i r s t  a u t h o r .  

The  f i r s t  of the  n i n e  s t u d i e s  r e p o r t e d  he re  was u n d e r t a k e n  on 14 
A u g u s t  1979 in  o r d e r  to e x p a n d  on the  work of Z ippe r  a n d  o t h e r s ,  t h o u g h  
a s l i g h t l y  more c o n s e r v a t i v e  dose of 200 mg was u s e d .  As t e t r a c y c l i n e  
emerged  as a poss ib l e  a l t e r n a t i v e  to q u i n a e r i n e  a 200 mg x 3 i n s e r t i o n  
s e r i e s  was i n i t i a t ed  to examine  e f f e c t i v e n e s s  s ince  the  s a f e t y  of 
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t e t r a c y c l i n e  was well  e s t a b l i s h e d .  I t  soon became a p p a r e n t  t h a t  a t  th i s  
dose  l eve l  t e t r a c y c l i n e  would  no t  be  a d e q u a t e .  Since i t  a p p e a r e d  t h a t  
t e t r a c y c l i n e  was h a v i n g  some e f f e c t ,  i t  was t h o u g h t  t h a t  i t  migh t  e n h a n c e  
the  e f f e c t i v e n e s s  of  q u i n a c r i n e  and  a s e r i e s  u s i n g  200 mg of q u i n a c r i n e  
a n d  200 mg of t e t r a c y c l i n e  was i n i t i a t e d  to see  if  i t  would  s e r v e  as a 
p o t e n t i a t i n g  a g e n t  fo r  the  q u i n a c r i n e  me thod .  

With the  f i n d i n g  of  Merchan t  t h a t  i n c r e a s i n g  h e i g h t  of  t he  endomet r ium 
r e d u c e d  t h e  e f f e c t s  of the  q u i n a c r i n e ,  a s e r i e s  was i n i t i a t ed  in wh ich  the  
u t e r u s  was v a c u u m - a s p i r a t e d  b e f o r e  i n s e r t i o n  of t he  p e l l e t s .  Th i s  p r o c e -  
d u r e  was done in o r d e r  to minimize the  h e i g h t  of the  e n d o m e t r i u m  in the  
hope  of  i n c r e a s i n g  the  e f f e c t i v e n e s s  of  t he  p r o c e d u r e .  Th i s  modif ied p r o -  
c e d u r e  was f i r s t  a t t e m p t e d  wi th  t h e  combined  200 mg q u i n a c r i n e  + 200 mg 
t e t r a c y c l i n e  p r o c e d u r e .  F a i l u r e s  c o n t i n u e d .  I t  was d e c i d e d  t h a t  t he  
t e t r a c y c l i n e  may be  i n t e r f e r i n g  wi th  t he  ac t ion  of the  q u i n a c r i n e  and  i ts  
u s e  as an  a d j u n c t  was t e r m i n a t e d .  

I t  was r e p o r t e d  t h a t  t h e r e  were  no c l in ica l  t r i a l s  wh ich  showed  t h a t  
t h r e e  i n s e r t i o n s  of q u i n a c r i n e  w e r e  more e f f e c t i v e  t h a n  one .  A s e r i e s  
u s i n g  a s ing le  i n s e r t i o n  of  q u i n a c r i n e  a f t e r  vacuum a s p i r a t i o n  of t he  
u t e r u s  was i n i t i a t e d .  A f t e r  f a i l u r e s  c o n t i n u e d ,  t h e  dose was i n c r e a s e d  to 
300 mg.  As fo l low-up  of all u t e r i n e  v a c u u m  a s p i r a t i o n  cases  c o n t i n u e d ,  i t  
became a p p a r e n t  t h a t  a s p i r a t i o n  of  t he  endome t r i um was r e d u c i n g  the  e f -  
f e c t i v e n e s s  of t he  p r o c e d u r e .  

T e r m i n a t i n g  the  u se  of v a c u u m  a s p i r a t i o n  of the  u t e r u s ,  a s e r i e s  u s i n g  
on ly  a s ing le  i n s e r t i o n  of 300 mg of q u i n a c r i n e  was i n i t i a t ed .  The  e f f e c -  
t i v e n e s s  was much  i m p r o v e d .  H o w e v e r ,  a t  th i s  po in t  i t  was d e c i d e d  t h a t  
t h e  i n e f f e c t i v e n e s s  of  t h e  t e t r a c y c l i n e  method  may be  due  to  t he  low dose  
u s e d .  A se r i e s  was u n d e r t a k e n  u s i n g  t h e  maximum dose  p r e v i o u s l y  d e t e r -  
mined to be  sa fe  in women,  1000 rag. S u b s e q u e n t l y ,  a s e c o n d  s e r i e s  u s i n g  
on ly  a s ing le  i n s e r t i o n  of  q u i n a c r i n e  a t  a dose  of 324 mg was i n i t i a t ed .  

T h e  p e r i o d s  of  the  i n s e r t i o n s  f o r  all  n ine  s t u d i e s  a r e  g i v e n  in Tab le s  
1, 2 a n d  3. The  n ine  s t u d i e s  were  done  c o n s e c u t i v e l y ,  t he  r e c r u i t m e n t  fo r  
one s t u d y  b e i n g  comple ted  b e f o r e  t he  n e x t  s t u d y  was i n i t i a t e d .  

Results 

The  r e s u l t s  of the  f o u r  s t u d i e s  of q u i n a c r i n e  w i thou t  a s p i r a t i o n  of t he  
u t e r u s  a r e  shown in  Tab le  1. Most i m p o r t a n t ,  t he  414 women who r e c e i v e d  
t h r e e  i n s e r t i o n s  of 200 mg e a c h  h a d  a 3 - y e a r  l ife tab le  f a i l u r e  r a t e  of 8 .5 .  
T h e  41 women who had  r e c e i v e d  a s ing l e  i n s e r t i o n  of  300 mg h a d  a f a i l u r e  
r a t e  of 15% a f t e r  9-11 months  of  f o l l ow-up .  Admiss ion  to t he  s t u d y  of a 
s i ng l e  i n s e r t i o n  of 364 mg of q u i n a c r i n e  c o n t i n u e s  wi th  62 women admi t t ed  
as of  16 O c t o b e r  1986. T h e r e  h a v e  b e e n  no f a i l u r e s  wi th  th i s  v e r y  l imited 
fo l l ow-up  (4 months  o r  l e s s ) .  When 200 mg t e t r a c y c l i n e  was i n s e r t e d  a t  
t he  t ime of a s i ng l e  i n s e r t i o n  of 200 mg q u i n a c r i n e ,  the  f a i l u r e  r a t e  was 
an  u n a c c e p t a b l e  24% a f t e r  20-22 months  of fo l l ow-up .  

T h e  two t e t r a c y c l i n e  s t u d i e s ,  t h e  r e s u l t s  of wh ich  a r e  shown in Tab le  
2, w e r e  b o t h  most  d i s a p p o i n t i n g .  T h e  200 mg x 3 i n s e r t i o n  t e c h n i q u e  had  
a f a i l u r e  r a t e  of 58% a f t e r  21-29 months  of fo l l ow-up .  The  s t u d y  of a 
s i ng l e  i n s e r t i o n  of 1000 mg of t e t r a c y c l i n e  showed  a f a i l u r e  r a t e  of 34% 
a f t e r  on ly  4-9 months  of f o l l ow-up .  
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Table I ~uinacrlue non-surgical female sterilization: failure rates by dose and number of 
insertions. Follow-~p to 16 October 1986 

Quantity No. of Total Period of No. of % 
(mg) insertions clients insertions failures failures 

200 3 414 14 Aug. 79-28 June 84 29 7* 
300 1 41 27 Oct. 85-1 Jan. 86 6 15 
200+200 tetracycline 1 50 30 Nov. 84-28 Feb. 85 12 24 
324 1 62 9 June 86-24 Sept. 86 0 0 

* 3-year life table failure rate = 8.5 

Table 2 Tetrac~zl~-e non-surgical female sterilzation: failure rates by dose and n%nher of 
insertions. Follow-up to 16 October 1986 

Quantity No. of Total Period of No. of % 
(rag) insertions clients insertions failures failures 

200 3 55 25 Apr. 84-28 Dec. 84 32 58 
1000 1 102 4 Jan. 86-10 June 86 35 34 

Table 3 ~)ainacr~e non-surgical f~mA]e sterilization following vacua aspiration of the 
uterus: failure rates by dose and number of insertions. Follow-up to 16 October 1986 

Quantity No. of Total Period of No. of % 
(mg) insertions clients insertions failures failures 

200 I 17 12 June 85-8 July 85 4 24 
300 1 50 14 July 85-26 Oct. 85 15 30 
200+200 tetracycline 1 50 28 Feb. 85-11 June 85 12 24 

The  r e s u l t s  of the  s t u d i e s ,  which  i n c l u d e d  the  vacuum a s p i r a t i o n  of 
the  e n d o m e t r i u m ,  a re  shown  i n  Tab le  3. Fa i lu re  r a t e  for  t he se  s t u d i e s  
r a n g e d  from 24% to 30% wi th  12-19 months  of fo l low-up .  

In  n o n e  of t he se  n i n e  s t u d i e s  was t h e r e  a s ing le  s e r i ous  complicat ion 
or  s i d e - e f f e c t .  

D i s c u s s i o n  

While t h e  414 women a c c e p t i n g  the  t h r e e  i n s e r t i o n - 2 0 0  mg method  had  a 3- 
y e a r  l i fe  t ab le  f a i l u r e  r a t e  of 8 . 5 ,  t h i s  method  has  much to o f f e r  t he  t e n s  
of  mill ions of women who h a v e  no hope  of e v e r  h a v i n g  a s u r g i c a l  s t e r i l i z a -  
t ion  o p e r a t i o n .  T h e  s t u d y  of a s i ng l e  i n s e r t i o n  of  300 mg of q u i n a c r i n e  
s u g g e s t s  t h a t  t h i s  me thod  has  p r o m i s e ,  b u t  t h e  f a i l u re  r a t e  of  th i s  me thod  
c a n n o t  be  e s t a b l i s h e d  wi th  t h e s e  small n u m b e r s  a n d  wi th  th i s  s h o r t  fol low- 
up  p e r i o d .  T h e  s t u d y  of  a s i n g l e  i n s e r t i o n  of  324 mg of q u i n a c r i n e  also 
shows p romise  b u t  s u f f e r s  f rom the  same s h o r t c o m i n g s .  

T h e  two s t u d i e s  of  t e t r a c y c l i n e  al l  b u t  r u l e  ou t  the  u s e  of t h i s  chemi ~ 
cai  f o r  t h i s  p u r p o s e .  T h o u g h  s c l e r o s i n g  may o c c u r  in  some c a s e s ,  t h e  
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fa i lure  rate  i s  u n a c c e p t a b l y  h i g h .  When u s e d  w i t h  q u i n a c r i n e ,  i t  might  
e v e n  i n t e r f e r e  w i t h  the  act ion  of  the  q u i n a c r i n e  on the  t u b e s  in w a y s  that  
are  not  c l ear .  

Vacuum a s p i r a t i o n  of  the  u t e r u s  for  the  p u r p o s e  o f  d i m i n i s h i n g  the  
h e i g h t s  of  the  e n d o m e t r i u m  for  the  p u r p o s e s  of  e n h a n c i n g  the  e f f e c t i v e -  
n e s s  o f  q u i n a e r i n e  is  c o u n t e r p r o d u c t i v e .  T h e  r e a s o n  for  t h i s  may  be  r e -  
la ted  to Merchant ' s  f i n d i n g  that  t h e r e  was  a m a r k e d l y  r e d u c e d  e f f e c t  of  
t h e  q u i n a e r i n e  on the  t u b e s  in women  who  had  a r e c e n t  h i s t o r y  of  menor -  
r h a g i a .  It may  be  that  the  p r e s e n c e  of  b lood  at  t h e  t ime of i n s e r t i o n  of  
the  q u i n a c r i n e  in  some w a y  r e d u c e s  t h e  e f f e c t  of  the  q u i n a c r i n e .  

T h e s e  s t u d i e s  s u g g e s t  that  a t h r e e - i n s e r t i o n  t e c h n i q u e  of  q u i n a c r i n e  
for  chemica l  female  s t e r i l i z a t i o n  does  s h o w  p r o m i s e ,  t h o u g h  the  b e s t  dose  
l e v e l  has  not  y e t  b e e n  e s t a b l i s h e d .  T h e y  a l so  s h o w  that  a s i n g l e  i n s e r t i o n  
t e c h n i q u e  may  p o s s i b l y  be  as e f f e c t i v e  or n e a r l y  as e f f e c t i v e  as a t h r e e -  
i n s e r t i o n  t e c h n i q u e .  

An i m p o r t a n t  l e s s o n  l e a r n e d  f rom t h e s e  s t u d i e s  i s  tha t  r e s e a r c h  of  the  
q u i n a c r i n e  p e l l e t  t h r e e - i n s e r t i o n  method  s h o u l d  c o n t i n u e  w i t h  all  de l ibera te  
s p e e d .  We s h o u l d  not  be  d i s t r a c t e d  b y  p o s s i b l e  a l t e r n a t i v e s ,  s u c h  as  
t e t r a c y c l i n e ,  u n t i l  the  a l t e r n a t i v e s  h a v e  b e e n  we l l  p r o v e n .  
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Resm 

La m~thode d'implantation transcervicale de pellets de quinacrine mise au point par Zipper et 
ses collaborateurs est potentiellement une m~thode non chirurgicale beaucoup plus sGre, mail- 
leur march~ et efficace de st~rilisation f~minine. Cette m4thode utilise un dispositif 
d'insertion intra-ut~rine pour d~poser, dens la cavit~ uterine, 250 mg de chlorhydrate de 
quinacrine sous forme de pellets. Aucune complication ou r4action secondaire n'a ~t~ 
signal~e, si ce n'est des douleurs etune oligom~norrh~e passag~res. 

Par ailleurs, la t~tracycline pr~sente une s~curite largement ~tablie. On a ~galement 
signal~ qu'elle avait des propi~t4s similaires ~ celles de la quinacrine en tent qu'agent 
scl~rosant et qu'elle pourrait ~tre utilis~e conlae methods non chirurgicale en appliquant la 
technique d'insertion de la quinacrine. 

Des ~tudes ont ~t4 entreprises sous l'~gide de l'Association indienne de m~decine rurale 
Calcutta (Inde), dans le but d'elargir l'exp~rience acquise avec la quinacrine et d'~tudier 

la t~tracycline en tent qua m~thode de ramplacement. Au cours de la p~riode du 14 aoQt au 28 
juin 1984, 3 insertions de 200 mg de quinacrine ont ~t~ pratiqu~es sur 414 fe2mnes. On a 
constat~ 29 4checs at, d'apr~s une table de survie portent sur 3 ans, un taux d'~chec de 
8.5%. Au cours de la p~riode du 25 avril 1984 au 28 d~cembre 1984, 55 fermnes ont regu 3 in- 
sertions de 200 mg de t~tracycline. Au 1 juillet 1986, il y avait eu 32 ~checs parmi les 55 
cas, soit un taux de 58%. Une ~tude plus r~cente bas~e sur une seule insertion de i000 mg de 
t~tracycline a ~galement produit une proportion d'4checs d'une importance inacceptable. 

Resmmeu 

E1 m~todo transcervical de comprimidos de cg/inacrina desarrollado por Zipper y colaboradores, 
es potencialmente un m~todo no quirdrgico qua hacfa mucha falta, seguro, econ6mico y efec- 
tivo pare la esterilizaci6n femenina. Este m~todo utilize un insertador de dispositivos 
intrauterinos para depositar 250 mg de comprimidos de hidroclorato de q~inacrina en la 
cavidad uterine. No se hen denunciado otros efectos colaterales mas que dolor pasajero y 
oligomenorrea. 

La tetraciclina tiene una trayectoria establecida con antecedentes de seguridad. Tambi~n 
se sabe qua posee propiedades similares ala quinacrina como agente esclerosante, con poten- 
cial pare m~todo no quir~rgico usando la t~cnica de inserci6n pare la quinacrina. 
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Para aumentar la experiencia con quinacrina y estudiar la tetraciclina como alternativa, 
se hicieron estudios auspiciados pot la "Indian Rural Medical Association" en Calcutta, In- 
dia. Durante el peri6do des de agosto 14, 1979, basra junio 28, 1984, 414 mujeres recibieron 
3 inserciones de 200 mg de quinacrina. Ocurrieron 29 fracasos y la tsbla de vida a tres a~os 
di6 una tasa de fracasos de 8.5. Durante el perfodo de abril 25, 1984, a diciembre 28, 1984, 
55 mujeres recibieron 3 inserciones de 200 mg de tetraciclina. Hasta julio i, 1986, ocur- 
rieron 32 fracasos entre los 55 casos, con una tasa de fracasos de 58%. Un estudio m~s 
reciente, usando una dosis dnica de i000 mg de tetraciclina, tambi6n produjo tasas altas no 
aceptables de fracasos. 


