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The occur rence  o f  apnoea dur ing  a c u t e  v i r a l  b r o n c h i o l i t i s  i n  in fancy  

has no t  been documented i n  r e l a t i o n  t o  age  and matu r i ty  of t h e  i n f a n t  
3nd s t a g e  of t h e  i l l n e s s .  We have recorded r e s p i r a t o r y  movements 
[ c h e s t  and abdomen) and h e a r t  r a t e  ove r  24 hours  i n  27 i n f a n t s  wi th  
s c u t e  v i r a l  b r o n c h i o l i t i s .  There were 20 f u l l - t e r m  and 7 p r e - t e r n  
i n f a n t s  s t u d i e d  a t  a mean age of 10.5 weeks ( r ange  2-201 and 10.3 
deeks ( r ange  6-17] r e s p e c t i v e l y .  Sequen t i a l  s t u d i e s  o f  10 i n f a n t s  
j u r i n g  t h e  c o ~ y z a l ,  b r o n c h i o l i t i c  and recovery  s t a g e s  of i l l n e s s  
showed t h e  changing p a t t e r n  of e v e n t s .  Of 9 I n f a n t s  ( 2  pre- term) 
s t u d i e d  i n  t h e  coryza1 s t a g e  both t h e  pre- term i n f a n t s  showed 
a b n o r m a l i t i e s  - 1 prolonged c e n t r a l  apnoea > 2 0  seconds without  
b radycard ia  and t h e  o t h e r  apparen t  o b s t r u c t i v e  apnoea wi th  bradycardia  
( S 8 O  bpm f o r  1 0  seconds] .  During t h e  a c u t e  b r o n c h i o l i t i c  s t age ,  5 
of 1 8  i n f a n t s  [ 2  term, 3 pre-term1 had c e n t r a l  apnoea > 20 seconds 
a s s o c i a t e d  wi th  b radycard ia  i n  one pre- term i n f a n t .  Apparent 
o b s t r u c t i v e  apnoea wi th  bradycardia  i n  7 ( 4  term, 3 p re te rm) .  Of 14  
i n f a n t s  i n  r ecovery ,  1 term i n f a n t  had prolonged c e n t r a l  apnoea and 
1 o t h e r  ' o b s t r u c t i v e '  apnoea wi th  b radycard ia .  Apnoca was most seve re  
dur ing  t h e  a c u t e  s t a g e  f o r  both t h e  group and i n d i v i d u a l  i n f a n t s  s tud ibd  
s e q u e n t i a l l y .  A l l  t h o s e  wi th  s i g n i f i c a n t  c e n t r a l  apnoea were aged 
l e s s  than 1 0  weeks, ' o b s t r u c t i v e '  apnoea was seen up t o  13 weeks. 

Age, ma tu r i ty  and s t a g e  of i l l n e s s  i n f l u e n c e  t h e  p a t t e r n  of 
r e s p i r a t i o n  i n  b r o n c h i o l i t i s .  
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E x t r a l o b a r  seques t ra t ion  of t h e  lung is def ined  a s  nonfunctioning 
lung t i s s u e  w i t h  no o r  nonluminous connection wi th  t h e  normal 
b ronch ia l  t r e e  and  is covered  and su r rounded  b y  i t s  own v i s c e r a l  
p l eu ra .  T h i s  de f in i t ion  d o e s  not inc lude  blood s u p p l y  from 
anomalous s y s t e m i c  a r t e r y ,  wh ich  wi l l  b e  shown t o  b e  absen t  in  
many cases .  38  pa t i en t s  wi th  pulmonary seques t ra t ion  were  t r e a t e d  
i n  1961-84 a t  ou r  h o s p i t a l ,  22 had i n t r a l o b a r  seques t ra t ion ,  15  
e x t r a l o b a r  and  1 pa t i en t  h a d  bo th  t y p e s .  Only t h e  1 6  pa t i en t s  
wi th  e x t r a l o b a r  seques t ra t ions  a r e  f u r t h e r  ana lysed .  T h e  age  of 
t h e  p a t i e n t s  v a r i e d  from 21 d a y s  t o  12 y e a r s  (mean 3,61 y r s ) .  
T h e  seques t ra t ion  was on t h e  l e f t  s i d e  in  1 4  pa t i en t s  and on t h e  
r i g h t  s i d e  in  t h r e e  pa t i en t s .  T h e r e  w e r e  only 7 l e f t  l ower  
a c c e s s o r y  l o b e s ,  t h e  lesion was in  7 c a s e s  a b o v e  t h e  lung hilum 
and  in  t h e  remaining 2 in  t h e  r igh t  lower  pulmonary region. T h e  
most common symptoms were:  dyspnea  ( 9 ) ,  pneumonia ( 5 ) ,  cough 
a t t a c k  ( 4 ) ,  s y a n o s i s  ( 3 ) ,  as thmat i c  symptoms  (23 ,  funnelchest  ( 2 ) ,  
abdominal  symptoms (13 ,  rout ine c h e s t  X-ray ( 1 ) .  All 1 6  pa t i en t s  
w e r e  o p e r a t e d  on and t h e  accesso ry  l o b e  was removed.  Most of 
t h e  p a t i e n t s  w e r e  symtomatic  and t h a t  i n d i c a t e s  t h e  necess i ty  of 
s u r g i c a l  t r ea tmen t .  T h e  c l in ica l  p i c t u r e  of e x t r a l o b a r  seques t ra t ion  
v a r i e s  c o n s i d e r a b l y  and many of t h e  " typ ica l "  f e a t u r e s ,  such  a s  
s y s t e m i c  a r t e r i a l  s u p p l y ,  l e f t  lower l o b e  loca l i za t ion  and  
d iaphragmat ic  de fec t  a r e  of ten a b s e n t .  

A DEFINITIVE ANATOMICAL CLASSIFICATION OF PULH0NAR)I 1 16 SEQUESTRATION: REVIEW OF 16 CASES 
B.S.Clements, J.O.Warner, J .S ta rk ,  E.A.Shinebourne 

Brompton Hosp i t a l  and Hosp i t a l  f o r  S ick  Ch i ld ren ,  London 

S i x t e e n  cases  of pulmonary s e q u e s t r a t i o n  t r e a t e d  a t  t h e  Brompton 
Hosp i t a l  and Great  Ormond S t r e e t  Hosp i t a l  a r e  presented.  These 
demonstrate  t h e  wide range of anatomical  f e a t u r e s  found i n  t h i s  
c o n d i t i o n  toge the r  w i t h  t h e  h igh  inc idence  of a s s o c i a t e d  
c o n g e n i t a l  l e s i o n s  - e s p e c i a l l y  d iaphragmat ic  and cardio-vascular  
anomalies .  Excluding young i n f a n t s  wi th  s i g n i f i c a n t  haemodynamic 
problems p re -opera t ive ly ,  ou r  o p e r a t i v e  m o r t a l i t y  f o r  t h e  s e r i e s  
i s  n i l .  However a review of t h e  l i t e r a t u r e  invo lv ing  s i m i l a r  
p a t i e n t s  r e v e a l s  an  unacceptably h igh  m o r t a l i t y  (up t o  20% i n  
some s e r i e s ) .  These a r e  u s u a l l y  due t o  unexpected vascu la r  
compl ica t ions  occur ing  when su rge ry  i s  performed without  a c c u r a t e  
p re -opera t ive  assessment .  The c u r r e n t  terminology of i n t r a l o b a r  
and e x t r a l o b a r  s e q u e s t r a t i o n  f a i l s  t o  d e s c r i b e  t h e  l e s i o n  
adequa te ly  and a l e r t  t h e  surgeon t o  t h e  f u l l  range of pathology 
p resen t .  We propose a more d e f i n i t i v e  c l a s i f i c a t i o n  d e s c r i b i n g  
t h e  e s s e n t i a l  anatomical  f e a t u r e s ,  namely, t racheo-bronchial  
connec t ion ,  a r t e r i a l  supply and venous d ra inage  of t h e  a f f e c t e d  
a r e a .  I t  i s  hoped t h a t  t h i s  approach w i l l  encourage a c c u r a t e  
p re -opera t ive  assessment  thereby reducing t h e  c u r r e n t  
unacceptable s u r g i c a l  m o r t a l i t y .  
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I n  c y s t i c  f i b r o s i s  c o l o n i s a t i o n  by Pseudomonas ae rug inosa  l e a d s  t o  
c l i n i c a l  d e t e r i o r a t i o n .  We measured c i l i a r y  bea t  f requency o f  normal 
human c i l i a  by a photometr ic  technique.  8 c u l t u r e  f i l t r a t e s  o f  c l i n i -  
c a l  i s o l a t e s  o f  Ps.aeruginosa produced a r ange  o f  c i l i a r y  s lowing 
( 3 4 7 % ) .  dysk ines ia  and s t a s i s .  T h i s  a c t i v i t y  d id  no t  c o r r e l a t e  u i t h  
f i l t r a t e  p ro tease ,  e l a s t a s e  o r  haemolyt ic  a c t i v i t y ,  nor u i t h  o t h e r  
enzymes measured by p l a t e  methods. Other  v i r u l e n c e  f a c t o r s  (exotoxin 
A ,  l i popo lysacchar ide ,  a l g i n i c  a c i d 1  d i d  n o t  s low c i l i a .  However. 
f i l t r a t e  pigment con ten t  (absorbance 400 nml c o r r e l a t e d  (r.0.97) wi th  
c i l i a r y  slowing. Gel  f i l t r a t i o n  o f  l y o p h i l i s e d  f i l t r a t e  gave a s i n g l e  
peak of  a c t i v i t y  corresponding t o  pigment f r a c t i o n s .  Pyocyanin pig- 
;pent was e x t r a c t e d  from an a c t i v e  s t r a i n  wi th  chloroform and c r y s t a l -  
l i s e d  wi th  petroleum e t h e r .  1-hydroxyphenazine was produced by a c i d  
p r e c i p i t a t i o n  from an a l k a l i n e  s o l u t i o n  o f  pyocyanin. When p u r i f i e d  
by r e v e r s e  phase high performance l i q u i d  chromatography and cha rac te r -  
i s e d  by UV s p e c t r a  and mass spec t romet ry ,  both slowed c i l i a  i n  a dose- 
dependent manner. 1-hydroxyphenazine caused immediate c i l i a r y  s lowing ,  
dysk ines ia  and s t a s i s  (50 p). Pyocyanin caused g radua l  s l o u i n g  bu t  
f i n a l l y  widespread s t a s i s  and e p i t h e l i a l  d i s r u p t i o n  (1  p).  Colonisa-  
t i o n  by Ps.aeruginosa may be a s s i s t e d  by t h e  pa ra lys ing  e f f e c t  of  
t h e s e  f a c t o r s  on mucoci l iary c l ea rance .  
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?he i m m t i l e - i l i a  syndrane h a s  been c h a r a c t e r i z e d  as an inborn 
d i s e a s e  i n  h i c h  c i l i a  (and sperm t a i l s )  are unab le  to m e  
i n  a n o m l  and e f f e c t i v e  m e r  (Afzel ius ,  Sc ience  193, 317, 1976) .  
When s t u d i e d  w i t h  t h e  e l e c t r o n  microscope t h e  c i l i a r y  axoneme was 
found to l a c k  the dyne in  arms, i.e. t h e  mnp3nen t s  t h a t  are respon- 
sible f o r  conver t ing  t h e  chemica l ly  bound energy i n t o  mic ro tubu le  
s l i d i n g  and hence c i l i a r y  m v m t s .  L a t e r  other t y p e s  o f  d e f e c t s  
i n  the c i l i a r y  axoneme have been found,  such a s  d e f i c i e n c i e s  i n  the 
so c a l l e d  spokes o r  i n  the n e x i n  l i n k s .  By now our clinical m a t e r i a l  
i n c l u d e s  40 c h i l d r e n  (aged 0 - 18 y e a r s ) ; l 8  of  which have s i t u s  
inve r sus .  (?here a r e  a l s o  35 a d u l t  c a s e s ,  20 o f  which have  situs 
inver sus . )  Of t h e  f o r t y  c h i l d r e n  a b o u t  h a l f  t h e  c a s e s  have a mar- 
k e d l y  lo.ered n h r  of  dynein arms and i n  mst c a s e s  t h e  o r i e n t a -  
t i o n  also is  p r .  I n  o t h e r s  the n u n h r  o f  dynein arms was o n l y  
s l i g h t l y  dec reased  o r  t h e  dyne in  arms were s h o r t e r  than n o m l l y .  
S a w  had d e f e c t i v e  spokes o r  a d i s o r g a n i z e d  axoneme which probably 
was caused by d e f e c t i v e  nex in  l i n k s .  I n  t h r e e  c a s e s  n o  c i l i a t e d  
cells were seen .  TW c h i l d r e n  had c i l i a  w i t h  a n o m l  u l t r a s t r u c t u r e  
and a t h i r d  c a s e  had c i l i a  that appeared  n o m l  e x c e p t  f o r  t h e  l e n g t h  
t h a t  was twice  t h e  n o m l  one.  E v i d e n t l y  the i m m t i l e - c i l i a  syndrane 
is a g e n e t i c a l l y  heterogeneous d i s e a s e  a l though  it is c l i n i c a l l y  
h a c g e n e o u s .  These d a t a  c a n  be c a p r e d  w i t h  d a t a  from three c a s e s  
s u f f e r i n g  f r a n  c y s t i c  f i b r o s i s  and hav ing  c i l i a  w i t h  a n o m l  u l t r a -  
S t r u c t u r e  e x c e p t  f o r  the c i l i a r y  o r i e n t a t i o n  that in one c a s e  was 
p r .  
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Up t o  d a t e  most pubblished r e p o r t s  on ICS r e f e r  t o  c l i n i c a l  

p i c t u r e  wi thou t  any d i s t i n c t i o n  between symptoms and compl ica t ions  

observed when d iagnos i s  i s  performed. 

In a series o f  1 2  ICS p t s  p a t t e r n s  and time of  o n s e t  o f  symptoms 

and of organ system r e l a t e d  compl ica t ions  have been e s t a b l i s h e d .  

Nasal dropping and cough were p r e v a l e n t  from b i r t h  fol lowed by 

b r o n c h i t i s ,  r e c u r r e n t  o t i t i s  and lung i n f e c t i o n s .  

Serous o t i t i s  and s y n u s i t i s  were t h e  most e a r l y  and f r e q u e n t  

compl ica t ions .  

Nasal po lyps ,  b r o n c h i e c t a s i s ,  s egmenta l / loba r  a t e l e c t a s i s ,  hea r  

l o s s  and anosmia were less f r e q u e n t  and more l a t e .  

A d e t a i l e d  c l i n i c a l  f e a t u r e  i s  use fu l1  f o r  e a r l y  d i a g n o s i s  

e x p e c i a l l y  i n  t h o s e  p t s  wi thou t  situs viscerum i n v e r s u s .  
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