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Clinico-pathological Conferences

RENAL TRANSPLANTATION, RUPTURED RENAL ALLOGRAFT 
AND TRANSPLANT LUNG

N. R i b u s h , G. C l u n i e , L. H a r t l e y  a n d  T r e f o r  M o r g a n

Brisbane

A  c l i n i c o - p a t h o l o g ic a l  c o n f e k e n c b  w a s held  at th e  P rin cess  
A lex a n d ra  H osp ita l, B risban e. T h e  fo llo w in g  is a  rep ort 
o f  the m eetin g.

CLIN ICAL HISTORY
T he p atien t w as a  m arried  m an, a g ed  47 years.
H e w as first adm itted  to  the P rin cess  A lex a n d ra  H osp ita l, 

B risbane, in  N ovem b er, 1965, w ith  m alig n a n t hyp erten sion . 
T h ere  w as a  h is tory  o f  in term itten t a lbu m in u ria  fo r  six 
y ea rs  an d  m ild  h y p erten sion  fo r  12 m on th s  p r io r  to  adm is­
sion. T h ere  were, n o  sy m p tom s o f  rena l disease, and  no fa m ily  
h istory  o f  k id n ey  trou ble  o r  h yp erten sion . O f possible 
^etiological sign ifica n ce  w as a v e ry  h ig h  in gestion  o f  W o r c e s ­
tersh ire  sau ce . O n  h is  ad m ission  to  hospita l, the serum  
■creatinine leve l w a s 4-0 m g /1 0 0  m l.

T he h y p erten sion  w a s  treated , and he w a s  d isch arged . 
H e p resen ted  a g a in  in  F eb ru a ry , 1969, w ith  sev ere  renal 
fa ilure. T h e  b lood  pressu re  w as 250/145 m m  H g , an d  the 
serum  crea tin in e level 19-2 m g /1 0 0  m l. T h e  ren al fa ilu re  
persisted, an d  the patien t w a s  started  on. b i-w e e k ly  hsem o- 
d ialysis on  M ay 26, 1969.

T he m ain  p rob lem s d u rin g  th is p eriod  w ere  fro m  h y p er ­
tension, con tro lled  b y  salt an d  fluid, restr iction , an d  repeated  
c lo tt in g  o f  the a rte r io -v en ou s  sh unt. T h e  p atien t rece ived  
five u n its o f  b lood  p rior  to  the sta rt  o f  d ia ly sis  and 14 un its 
d uring the cou rse  o f  d ialysis. A fte r  76 h em od ia ly ses , renal 
transplantation  w as p erform ed  on  F eb ru a ry  16, 1970, a  r igh t 
cad aver k id n ey  b e in g  g ra fted  in to  the p a tien t ’s le ft  iliac 
fossa. T h e  tota l ischsem ia tim e w a s  182 m in  (31 w arm , 121 
cold, 30 a n a stom oses). T he g r a ft  a ssu m ed  a  g o o d  co lo u r  a fter  
revascu larization , bu t no urine w as p assed  d u rin g  the op era ­
tion. T h e  resu lts o f  tissue ty p in g  b e fore  op era tion  are 
show n in  T able  1.

T a b i e  l
Tissue Grouping of Dornr and Recipient1

Subject Blood
Group

First Sublocus Second Sublocus
Misc.

4bHLA2 HLA3 HLA5 HLA7

Donor . . 0  + + _ -  + +
Recipient A + - + +  + +

' The following antigens were not detected in either donor or recipient: 
HLAl, HLA9, HLA8, Sly 1, LC17, LC20, 4a.

T rea tm en t w ith  aza th iop rin e  (200 m g  d a ily ) and p red ­
nisone (200 m g  d a ily ) w as started  b e fore  op era tion . A fte r  
operation, the p atien t ’ s gen era l con d ition  w a s sa tis fa ctory , 
out the urin e ou tp u t w as on ly  100-200 m l daily.

On the secon d  p ostop era tive  day, a  s ix -h o u r  coil d ia lysis 
'"fa-s p erform ed . T h e  n ex t  d a y  the a r terio -ven ou s  sh unt 
Plotted, an d  a fte r  the c lot had been  rem oved , h ep arin  th erap y  
was started . On th e  fifth  p ostop era tive  day, hEemodialysis 
J'b.s repeated . On the sixth  d ay  th ere  w as som e b leed ing  
from  the w ou nd . T h e  h eparin  d osage w as redu ced , and 
this w as fo llow ed  b y  re clo tt in g  o f  the shunt. On the e ighth  
Postoperative d ay  th e  patient com p la in ed  o f  pain  o v er  the 
transplanted k id n ey , an d  a t  op era tion  tw o hou rs later it 

fou n d  that the g ra ft  had ruptu red . T h ere  w as a split

fro m  the upper p o le  a lon g  tw o -th ird s  o f  the an ti- 
h ila r  bord er. T h e  rest  o f  the k id n ey  w a s  ten se  an d  sw ollen , 
bu t ap p eared  viable. H aem ostasis w a s  ob ta in ed  and  the 
k id n ey  le ft  in  position .

P eriton ea l d ialysis w a s started  an d  con tin u ed  fo r  ten 
days, th e  u rin e  ou tp u t s low ly  in crea s in g  to  600 m l daily. 
T h e  p atien t w a s d isch a rged  fr o m  h osp ita l on  the 25th day 
a fte r  op era tion . T he u rin e  ou tp u t a t th at tim e w a s 3 1. daily, 
w ith  a  seru m  crea tin in e leve l o f  5-7 m g /1 0 0  m l. D ru g  
th erap y  w a s  aza th iop rin e  (100 m g  d a ily ), p redn isone (140 
m g  d a ily ) w ith  m agn esiu m  tris ilica te  an d  m eth lyd op a  (1 gm  
d a ily ).

T h e  p a tien t ’s g en era l con d ition  im p rov ed  s low ly , an d  the 
u rin e ou tp u t w as m aintained . B y  the 54th p ostop era tive  day 
the seru m  crea tin in e  lev e l had  fa llen  to  1-4 m g /1 0 0  m l, w ith  a 
c rea tin in e  c learan ce  o f  58 m g /m in . T h e  d ru g  doses at that 
tim e w ere : azath ioprin e, 200 m g  d a ily ; p red n ison e, 80 m g  
d a ily ; m eth lyd op a , 1 gm  d a ily ; an d  ch loro th iaz id e , 0-5 gm  
daily.

On the 61st p ostop era tive  d ay  he d evelop ed  a  d ry  cou gh , 
associa ted  w ith  a  rise in  tem p eratu re  t o  38 -6°C . T h ere  w ere 
no o th er  sym ptom s. T h e  p atien t had  stop p ed  sm ok in g  at 
the t im e  o f  tran sp lan tation . P h y s ica l ex a m in a tion  show ed 
n o ab n orm a lity , a p a rt fro m  som e sca tte red  ra les  th rou g h ou t 
b a th  lu n gs. T h e  ch est X -r a y  film  sh ow ed  ca rd iom eg a ly , but 
the lu n g s  w ere  accep ted  as b e in g  w ith in  n orm a l lim its. 
S eru m  b ioch em ica l an d  haem atological fin d in gs w ere 
u n ch an ged , an d  the urin e  w as clea r  o f  in fe ct ion . A m p icillin  
(2 g m  d a ily ) an d  c lox a cillin  (2 g m  d a ily ) w ere  added to 
the trea tm en t r§g im e. O v er  the n ex t  w e e k  th e  tem p eratu re  
flu ctuated , b u t the oth er  sy m p tom s w ere  u n ch an ged . T he 
p atien t fe lt  m ore  gen era l m alaise. T h e  ch e st  X -r a y  p ictu re  
w as unaltered .

I n  th e  fo llo w in g  w eek  the tem p era tu re  a g a in  rose, and  
the p atien t w as adm itted  t o  hosp ita l on  the 73rd p ost­
op era tiv e  day. H is sy m p tom s w ere  n ow  le th a rg y  and  m alaise, 
a  d ry  c o u g h  and m ild  ex ertion a l dyspnoea. T h ere  w as no 
ev iden ce  o f  ca rd ia c fa ilu re  o r  ch a n g e  in  ren a l fu n ction . O n 
p h y s ica l exam in ation  the p atien t look ed  u n w ell and. had 
s ligh t dyspnoea at rest. H is  tem p era tu re  w a s 38-4°C . an d  
h is p u lse  rate  100/m in . T h e  lu n g s  w ere  c lea r  on  clin ica l 
exam in ation . A  ch est X -r a y  film  sh ow ed  b ila tera l basal 
p u lm on a ry  infiltration . T h e  arteria l b lood  gases  w ere  as 
sh ow n  in  T a b le  2. T he haem oglobin v a lu e  w a s  9-0 gm /100  m l, 
and the leu cocy tes  n u m bered  9 ,800 /m m 3, 50%  bein g  seg ­
m ented  n eu troph ils , 36%  n on -seg m en ted  neu trop h ils , 3%  
ly m p h ocy tes , 2%  m on ocy tes , 2%  eos in op h ils  an d  7 %  m y e lo ­
cy tes . T h e  p latelets n u m bered  200,000/m m s. T h e  serum  
sod ium  leve l w as 127 m E q /1 ., the b lood  u rea  lev e l 47 m g/100  
m l, the serum  crea tin in e  leve l 1-7 m g /1 0 0  m l, and the 
crea tin in e  c learan ce  56 m l/m in . T h e  u rin e  w a s n o t  in fected . 
T h e  a n tib io tics  w ere ceased . T h e  p red n ison e  had been  reduced  
to  60 m g  da ily  at th is stage, b u t  his d ru g  trea tm en t w as 
oth erw ise  un chan ged .

T he p atien t ’s dyspnoea w orsen ed  o v e r  the n ex t  48 hou rs, 
so that o x y g e n  w as requ ired  a t rest, an d  th e  tem peratu re 
rem ained  elevated. T h e  ch e st  X -r a y  film  sh ow ed  som e p ro ­
g ress ion  o f  p u lm on a ry  in filtra tion , b u t  th ere  w a s  still no 
sputum  p rod u ction , an d  th e  lu n g s  w ere  c lea r  to  clin ica l 
exam ination . P u lm on a ry  fu n c tio n  tests sh ow ed  a  con sid er­
able d e fe ct  in  ga s  tra n s fe r  w ith  a  D Co o f  7-6 m l /m in /m m 
H g  a t rest, a n d  n o in crea se  on  h y p erven tila tion . T h e  F E V , 
w as 70%  an d  the v ita l c a p a c ity  3,160 m l.
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A t th is s ta g e  th e  d ose  o f  p red n ison e  w a s in creased  to  200 
m g  daily. T h e  tem p eratu re  fe ll to  n orm al an d  the p atien t 
fe lt  better, n o  lo n g e r  req u ir in g  o x y g e n  su pp ort. T h e  blood  
gases and  ch e st  X -r a y  p ictu re  w ere  essen tia lly  u n chan ged . 
B lood  cu ltu res  tak en  on  th e  first an d  secon d  d a y s  a fte r  
adm ission  to  h osp ita l w ere  n ow  rep orted  a s  sh ow in g  a 
g row th  o f  S ta p h y lo co ccu s  a l iu s ,  an d  trea tm en t w ith  m eth i- 
c illin  w as begu n .

O n  the 78th p ostop era tive  d ay  a  rena l b iop sy  w as p e r ­
form ed , sh ow in g  m esan g ia l th ick en in g  in  the g lom eru li and 
interstitia l in filtra tion  b y  c h ro n ic  in flam m atory  cells . T he 
serum  crea tin in e  lev e l a t  th is tim e w as 1*6 m g /1 0 0  m i. T he 
patien t a g a in  fe lt  un w ell, an d  the dyspnoea a t rest recu rred . 
T h e  patien t w as a feb rile , bu t the blood  g a ses  and  ch est 
X -r a y  p ictu re  rem ained  as be fo re . A ft e r  five  d ays o f  p red ­
n isone in  a  d osa g e  o f  200 m g  da ily , a  10 m g /d a y  redu ction  
w a s  com m en ced .

T a b le  2 
Arterial Blood Oases1

Days after 
Operation

p 0 2 
(mm Hg)

pCOa 
(mm Hg)

pH

74 55 27-8 7-52
76 Prednisone increased
78 63 30-5 7-45 '
84 52 22 7*45
86 52 28 7-43

1 The patient was breathing room air for 30 min before the 
arterial sample was taken.

H is  con d ition  rem a in ed  u n ch a n g ed  un til th e  84th p o s t ­
op era tive  d ay , w h en  the serum  crea tin in e  lev e l rose  to  3-9 
m g/100  m l. T h e  p red n ison e  d osag e  w a s in creased  to  300 
m g  daily . T h e  serum  crea tin in e  lev e l con tin u ed  to  rise, 
and  the p atien t ’ s gen era l con d ition  d eteriora ted  rap idly . T h e  
dyspnoea w orsen ed , a n d  the ora l ad m in istra tion  o f  p en ta ­
m idin e iso th ion a te  w as started  a t a  dose o f  300 m g  da ily  
o n  the 86th p ostop era tiv e  d ay . On th a t  d ay , lo ca l extern a l 
irra d ia tion  (150 ra d ) w a s  g iv e n  to  th e  g ra fte d  k id n ey , b u t 
ren a l fu n c tio n  did  n ot im p rov e . P eriton ea l d ia lysis  w a s 
started . T h e  p a tien t b eca m e m a rk ed ly  con fu sed  a n d  d is ­
orien tated  an d  died su dd en ly  d u rin g  d ia lysis, 88 days a fter  
tran sp lan tation .

DISCUSSION
C h a i r m a n  ( D r  J. F i t z w a t e r ) :  T h e  m ain  to p ic  in  this 

d iscu ssion  w ill b e  the p atien t ’ s term in a l ep isode, b u t th ere  
are  severa l in te restin g  fa ce ts  to  d iscu ss in  the earlier  parts 
o f  h is  life . T h e  cau se  o f  h is  ren a l fa ilu re  ap p eared  to  be  
related  to  h is h yp erten sion , b u t  in  add ition  h e ingested  a 
la rg e  a m ou n t o f  W o rce s te rs h ire  sau ce. W o u ld  D r  M u rp h y  
lik e  to  com m en t on  th is  a sp e c t  o f  th e  p atien t ’s  illn ess?

D r  K . J. M u r p h y : In  1956 D ou th w a ite  rep orted  an  a ssoc ia ­
tion  betw een  ren a l d isease and W o rceste rsh ire  sau ce  in g es ­
tion . A  patien t, w h o  had  r is in g  b lood  urea, hyp erten sion , 
g ross  a lb u m in u ria , a  lo w  u r in a ry  sp ecific  g ra v ity , 
p ron ou n ced  cy lin d u ria  and  a  lo w  u rea  c lea ra n ce  (18%  o f  
n orm a l), had been  ta k in g  fro m  h a lf to  on e  bottle  o f  W o r c e s ­
tersh ire  sa u ce  p er  day. T h e  sau ce  w a s ceased  fo r  la ck  o f  
a n y  o th er  a d v ice  t o  g iv e ; the a lb u m in u ria  dim in ished , an d  
th e  b lood  u rea  a n d  th e  b lood  p ressu re  retu rn ed  to norm al. 
I t  th u s app eared  th a t  th e  p atien t h a d  g lom eru la r  and 
tu bu lar d am ag e  due to  ex cess iv e  in ta k e  o f  W o rc e s te r ­
sh ire  sau ce. O ur ow n  ex p er ien ce  (M u rp h y , 1967) beg a n  w ith  
patien ts  w h o  had  b ila tera l and  recu rren t renal ca lcu li fo r  
w h ich  n o  reason  w a s  ap p aren t, an d  in w h om  there w a s 
th is  fin d in g  o f  e x cess iv e  in tak e  o f  W orce ste rs h ire  sauce. 
T h e  pa tien ts  o r ig in a lly  d escribed  appeared  to  ben efit from  
cea s in g  th e  sauce, in  so  fa r  as th ey  did  n ot fo rm  fu rth e r  
s ton es  w h en  seen  12 m on th s later.

T h is  p a tien t, on  d isch a rg e  fr o m  th e  A rm y  In 1945, had 
n o  h y p erten sion  o r  a lb u m in u ria ; it w as a fte r  th is that he 
develop ed  h is  hab it o f  d rin k in g  sa u ce  n ea t w h ile  his fr ien d s 
d ran k  gin  o r  v od k a . A lso , the a lb u m in u ria  appeared  b e fo re  
th e  h yp erten sion . N o  o th er  cause o f  h is renal fa ilu re  w as 
elicited , an d  it  is  p ostu la ted  th at th e  sau ce  w a s  a  ca u sa tiv e  
agen t.

C h a i r m a n : W h e n  th e  p a tien t ’ s k id n eys b ecam e Incapable 
o f  m a in ta in in g  co n tro l o f  the in tern a l m ilieu  o f  the  bod y , 
h e  w a s com m en ced  on  tw ice -w e e k ly  d ia lysis. W e re  th ere  
a n y  p rob lem s  a t th is  t im e ?

D r  T . M o r g a n : T he p atien t ’s h y p erten sion  w as c o n t r o l le d  
b y  d ia lysis  and lim itation  o f  sa lt and  w a ter  intake. F o r  a 
p eriod  o f  tim e the patient fo u n d  it  d ifficu lt to  ad just to  
the res tr ic tiv e  life  o f  d ia lysis , bu t in  the tw o  m on th s b e fo r e  
tra n sp la n ta tion  he w as a d ju sted  an d  e n jo y in g  life .

C h a i r m a n :  In  F ebru ary , 1970, a  k id n ey  b ecam e available 
an d  w as transp lanted  in to  the patient. T h e  postoperative 
cou rse  ap p eared  to be storm y , an d  the su rg eon  m ay  wish 
to com m en t on  th ese  events.

D r  L . C. J. H a r t l e y : T h e  p eriod  o f  ischaem ic insult to 
the d o n o r  k id n ey  w as p rob a b ly  in  ex cess  o f  that recorded 
a s  w a rm  ischaemia, f o r  the d o n o r  w as m aintained  by 
extern al ca rd ia c m assa ge  p r io r  to  death , an d  the prolonged 
ischaemia cau sed  acute  tu bu lar  n ecros is  w ith  sw elling of 
th e  k id n ey . On the e igh th  p ostop era tive  d ay  he developed 
severe  pain  in  re la tion sh ip  t o  th e  g ra ft . H e  sh ow ed  signs 
and sy m p tom s o f  b lood  loss an d  loca l ten d ern ess In the 
area  o f  th e  re cen t op era tion . W h e n  the w ou n d  w a s explored, 
th ere  w as a ru p tu re  a lo n g  the len gth  o f  the antihilar 
border. T am p on ad e  stopped  th e  b leed ing , and  n o  further 
p rob lem s d eveloped .

M u rray  e t  alii (1968) rep orted  fo u r  cases o f  spontaneous 
ru p tu re  o f  the k id n ey  in  110 tran sp lan ts. T h ree  w ere in 
k id n ey s from  liv in g  related d on ors , an d  a fter  the haemorrhage 
w as con tro lled  th ey  w en t on  to  fu n ction  w ell. T he fourth 
case, a  k id n ey  from  a ca d a v er  d on or , requ ired  nephrectom y. 
T h ere  ha ve  been  oth er  cases o f  sp on tan eou s ru p tu re  reported 
b y  S alam an e t  alii (1969) an d  L o rd  e t  a lii (1 9 7 0 ); the last 
w as m ost in terestin g , as the ru p tu re  occu rred  a t  five m onths 
in  associa tion  w ith  g ross  re je c tion . In  all ca ses  ischsem ia or 
re je c tion  has been  present, bu t in  on e  case  th e  traum a of 
ren a l b iop sy  m a y  h a v e  been  cau sative .

T h ere  is n o  re co rd  th at ca p su lo tom y  w a s  perform ed  in 
a n y  o f  th e  cases  m entioned , and  it has been  suggested 
th at th is  op era tion  can  redu ce the am ou n t o f  ischaemic 
p a ren ch y m a l dam age b y  a llow in g  sw ellin g  o f  the kidney 
and p erh ap s th ereby  red u ce  the ch a n ces  o f  spontaneous 
ruptu re. A lth o u g h  ou r p atien t w as re ce iv in g  an ticoagulant 
th erap y , th ere  w a s n o ev id en ce  th a t  this cou ld  be held 
responsib le . In  reported  cases  b iop sy  has been  im plicated, 
bu t in  on ly  on e  w as th e  b iop sy  related  to  the ru p tu re  site, 
and  here  it m a y  w ell h a v e  been  o n ly  the in itia tin g  factor, 
fo r  th e  k id n ey  w a s  u n d erg o in g  re jection .

It  is k n ow n  that, in ex p erim en ta l an im als, spontaneous 
ru p tu re  c a n  o c cu r  from  th e  g ro ss  sw ellin g  associa ted  with 
b oth  a n ox ia  and re jection . I t  seem s lik e ly  th a t  a llograft 
ru p tu re  is  a  final re su lt  w h ich  can  be  com m on  to any 
p ath o log ica l p rocess  p rod u c in g  s ig n ifica n t sw ellin g  o f  kidney. 
I  b e liev e  th a t  the ru p tu re  o f  this k id n ey  w a s  related to 
ischaemia p r io r  to  tra n sp lan ta tion . H is  su bsequ en t recovery 
o f  ren a l fu n c tio n  an d  re la tiv e  ab sen ce  o f  r e je c t io n  episodes 
su p p ort  th is.

C h a i r m a n : In  su bsequ en t cases, w ou ld  y o u  rem ov e  the 
k id n ey , o r  t r y  t o  a rrest b leed in g  an d  lea v e  It in  s itu ?

D r  H a r t l e y : I n  gen era l, I  w ou ld  try  t o  p reserve  the 
k id n ey , as p ro lon ged  fu n ctio n  a fte r  sp on tan eou s rupture 
has been  record ed . H ow ev er , i f  th ere  had been  repeated 
ep isodes o f  re je c tio n , I  w ou ld  rem ov e  the k idney .

C h a i r m a n : T h e  final illn ess o f  th is  patien t appeared  to 
start tw o  m on th s  a fte r  o p era tion  and  p ers isted  fo r  one 
m on th . W h a t  w a s th ou g h t at th e  tim e to  b e  th e  cause of 
th is  ep isod e?

D r  M o r g a n :  T h e on set o f  th e  Illness w as insid ious and 
w as m ark ed  b y  the absen ce  o f  m an y  defin ite signs. The 
p atien t w a s  trea ted  fo r  a  p resu m ed  resp ira tory  infection, 
bu t an tib io t ic  th erap y  did n ot seem  to in flu en ce h is sym p­
tom s. T h e  m o s t  p rom in en t o f  th ese  w a s h is  dyspnoea, which 
p rog ressed  rap id ly  d esp ite  th e  trea tm en t outlined . C h e s t  
X -r a y s  w ere  in itia lly  clear, bu t b y  the 12th d ay  o f  the 
illness som e ch a n g es  o ccu rred  w h ich  the rad io log ist may 
w ish  to  d iscu ss. A t  n o  t im e cou ld  w e  cu ltu re  a n y  o r g a n is m s  
fro m  the lu n g , an d  b y  the tim e lu n g  b iop sy  w a s  considered 
he w as too  s ick  to  su rv iv e  th e  p roced u re . T hu s, an y  diag­
nos is  w as b e in g  m ade on  su rm ise  w ith ou t ob je ct iv e  evidence.

D r  K . S id d lb : T h e  first  ra d iogra p h  tak en  a fte r  trans­
p lan tation  sh ow ed  clear lu n g  fields w ith  sligh t cardiom egaly- 
A  ch est  X -r a y  on  the 61st p ostop era tive  d ay  w a s norm al' 
b u t  on e  on the 73rd d ay  sh ow ed  a b ilateral basa l infiltrate, 
m ore  m ark ed  on the r igh t, w h ich  b y  the 78th postoperative 
d ay  h a d  b ecom e  m ore  m ark ed  at the r ig h t  ba se  and left 
m idzone. A ja ce n t  areas w ere  b eg in n in g  to  coa lesce . O v e r  
th e  n ex t  five  days th e  les ion s sh ow ed  p rogression .

T h e  ap p earan ces w ere  th ose  o f  d issem in ated  alveolar 
d isease. D a y -to -d a y  ch a n g es  w ere  slight and  variab le , som e 
film s sh ow in g  a n  a p p a ren t im p rov em en t. H ow ev er , the 
overa ll p ictu re  w as on e  o f  s low ly  p rog ress iv e  deterioration, 
w ith  ex ten sion  o f  the lu n g  in v o lv em en t and  coa lescen ce  oi 
ad ja cen t in v o lv ed  areas. T h e  ch a n g es  are n ot sp ecific  ana
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m ay arise  fro m  a  v a r ie ty  o f  causes. T h e  m ost  lik e ly  w e re : 
(i) a  p n eu m on ia  due to  bacteria l, fu n g a l, p ro tozoa l o r  v ira l 
in fection ; o r  (i i )  the tra n sp lan t lu n g  syn d rom e.

C h a i r m a n  : A  p rom in en t fea tu re o f  th is illness w a s  the 
severe dyspnoea an d  an oxia . B lood  g a s  stud ies w ere  p e r ­
form ed, and  E>r K en n ed y  m a y  w ish  to  com m en t on these.

D r K .  P. K e n n e d y : T h e com b in ation  o f  a  p 0 2 o f  55 m m  
H g and a  pCOo o f  28 m m  Hgr in d ica ted  th a t  b y  the 74th 
p ostoperative  d a y  there  w a s  qu ite  a  m ark ed  in crease  in 
alveolar arteria l (A a ) ox y g en  gradien t. In  this p a rticu la r  
case, on e  ca n  ca lcu la te  that the A a  g ra d ien t w ou ld  h a ve  
been a p p rox im a te ly  60 m m  (n orm al, 5 to  15 m m ). A n  
increase in A a  gra d ien t o f  this ord er  cou ld  o c cu r  as  the 
result o f  a  r ig h t - to - le ft  sh unt o r  a  d iffu sion  d e fect, or  it 
could be  due to  v en tila to ry -p er fu s ion  ratio  in equ ality . T he 
presence o f  a r ig h t -to - le ft  sh unt cou ld  h ave been  exclu d ed  
if the p a tien t  had been  g iv en  100% o x y g e n  to  breath e o v er  
a period  o f  severa l m inutes. W ith  reg a rd  to  the p ossib ility  
of a pure d iffu sion  d efect, one can  sa y  th at p ure d iffu sion  
defects p ra ctica lly  n ev er  occu r, an d  in  fa c t  ch a n g es  c o n ­
sidered in the p ast to ha ve  been  d u e  to  d iffu sion  d e fe cts  
are n ow  k n ow n  to  be  a lm ost a lw a y s  cau sed  b y  v e n t ila to ry - 
perfusion  ra tio  inequ ality . In  th is  p a r ticu la r  p atien t, w h en  
the p h y sio log ica l fin din gs are tak en  in  c o n ju n c t io n  w ith  
the ra d io log ica l ap p earan ces, one ca n  be rea son a b ly  con fid en t 
in sa y in g  that th e  arteria l gas ch a n g es w ou ld  h a v e  been 
due to  v e n t ila to ry -p er fu s ion  ra tio  in eq u a lity .

T he sim ple v en tila to ry  test d id  n ot rev ea l an y  ev iden ce  
o f a irw a y s ob stru ction  o r  o f  an y  s ig n ifica n t im p a irm en t o f  
ventilatory  fu n ction . T h e  arteria l p C 0 2 o f  28 m m  H g  in d i­
cated, o f  cou rse , th a t a lveo lar ven tila tion  had  in fa c t  b een  
in excess  o f  norm al. T he carbon  m on ox id e  d iffu sion  test 
had con firm ed  that th ere  w as con sid erab le  im pa irm en t o f 
gas tra n sfer— a  fin din g  w h ich  w ou ld  be ex p ected  in the 
presence o f  a  m ark ed  v en t ila to ry -p e r fu s io n  ratio  inequ ality .

A n  in itia l s ligh t im p rov em en t in  a rteria l ox y g e n  ten sion  
after pred n ison e  w as in creased  w as n o t  m a in ta in ed  (T a b le  2 ). 
It w as n o t  possib le  to. m ak e a d iagn osis fro m  these studies, 
but the lack  o f  resp on se  to  steroids su gg ests  th at it w as 
not the c lassica l p a ttern  fo r  tra n sp lan t lun g .

C h a i r m a n : T h e  p rev iou s tw o  speakers ha ve  m en tion ed  an 
entity called  tra n sp la n t lu n g  syn d rom e, an d  fu rth e r  in fo rm a ­
tion ab ou t th is w ou ld  be  useful.

D r  N . R i b u s h : A  p articu la r  ty p e  o f  p u lm on a ry  d isease 
occu rrin g  in  p a tien ts  w h o  have u n d erg on e  ren al tra n s ­
p lantation h a s  been  ca lled  “ tra n sp lan ta tion  p n eu m on ia ”  
(Rifkind. e t  alii, 1964) o r  “ tra n sp lan t lu n g ” (S lop ak  e t  alii, 
1968).

In  1968, S lopa k  e t  alii rep orted  fo u r  su rv iv ors  o f  tra n s ­
plant lu n g . In  a  rev iew  o f  th e  litera tu re  th ey  fou n d  an 
additional 15, ou t o f  o v e r  300 p atien ts  w ith  renal a llog ra fts .

The m a jo r ity  o f  these p atien ts ha ve  b een  u n der 21 years 
of age. T he time, o f  onset o f  the p u lm on a ry  d isease is 
frequently  d u rin g  the third  m on th  fo llo w in g  tra n sp la n ta ­
tion, and h a s  been  n oted  to  o c cu r  w h en  th e  p redn isone 
dosage has been  redu ced  to  ab ou t 1 m g /k g  b o d y  w e ig h t /d a y . 
Each o f  the  fo u r  p atien ts reported, b y  S lopak  e t  alii had 
had several re je c tio n  ep isodes, b u t  th is  com p lica tion  w as 
not m entioned  b y  R ifk in d  e t  alii.

The m ain  c lin ica l fea tu res  in clu d e cou g h , fe v e r  and  c y a ­
nosis. In  gen era l th e  lu n g s are. c lea r  on p h y sica l ex a m in a ­
tion, bu t th e  ch est X -r a y  sh ow s d iffuse, b ilateral p u lm on ary  
infiltrates, m a in ly  basa l o r  h ila r  in  d istribu tion . P u lm on a ry  
function  stu d ies sh o w  th ere  is a  d e fe c t  in  gas transfer. 
Some cases h a v e  been  reported  in  w h ich  abnorm alities o f  
Mood g a ses  a re  detectab le  b e fo re  c lin ica l or  rad io log ica l 
evidence o f  lu n g  d isease (S lop a k  e t  alii, 1968).

M ost o f  the p atien ts have recovered., sh ow in g  n o residual 
Pulm onary abn orm alities. A u top sy  fin d in gs on those w h o  
have- died o f  lu n g  d isease h ave sh ow n  a  th ick en ed  a lveo lar 
capillary m em bran e, fu n g a l in fection  and cy tom eg a lic  
inclusion bodies. O ne p atien t w h o  re cov ered  from  the tra n s ­
plant lun g , b u t  la ter  d ied  o f  m assive  g a stro -in testin a l haemor­
rhage, had  n o su ch  au top sy  findings.

The setiology o f  this cond ition  is not k n ow n , b u t in fectiv e  
and im m u n olog ica l bases h ave been  suggested .

The p a th og en ic ity  o f  the freq u en tly  fou n d  P n eu m o cy stis  
carinil an d  cy tom eg a lov iru s  is d isputed . T hese agen ts m ay  
he detected  in  the lu n g s o f  m an y  im m u n osu pp ressed  patients 
in -whom th ere  is  no  ev iden ce o f  p u lm on a ry  d isease (K a n ich  
and C raighead , 1966). In  o th er  p a tien ts  w h ere  th ey  have 
heen though t to  be the cause o f  pneum onia , the c lin ica l 
features an d  b lood  g a s  studies d iffer from  those  o f  patients 
with transp lant lu n g  (G a jd u sek , 1957; B erven , 1962).

The resp on se  o f  p atien ts w ith  tra n sp lan t lu n g  to  an 
increased d osag e  o f  steroids tends to su gg est  a n on -in fe ct iv e  
cause fo r  the d isease, and patients w ith  P. carin ii pneum onia  
in oth er c lin ica l situ ation s do n o t  u su a lly  im prove w ith

steroid s (G a jd u sek , 1957; Sheldon, 1959; B erd n ik o ff, 1959).
T h is resp on se  to  steroid s has been  p u t  fo rw a rd  a s  ev iden ce  

fo r  an  im m u n olog ica l eetiology (S lop a k  e t  alii, 1968). O ther 
fa cto rs  fa v o u r in g  an im m u ne basis are  the a n tig en ic  s im i­
la r ity  b e tw een  the a lv eo lar  m em bran e  o f  the lu n g  an d  the 
g lom eru la r  ca p illa ry  m em bran e (G ood m an  e t  alii, 1955), 
and  the d em on stration , in  tw o  p atien ts d y in g  o f  re je c tion  
w ith  lu n g  com p lica tion s, o f  a n tib od y  ad h eren t to  the a lv eo la r  
w all in one, an d  the bron ch ia l ep ith eliu m  in th e  oth er  
(G . M. W illia m s a n d  D . M . H u m e, qu oted  by  S lop a k  e t  alii, 
1968).

R ifk in d  e t  alii (1964) h ave su gg ested  th at w ith  . h ig h er  
doses o f  steroid s th e  s ig n s o f  in fe ct io n  are  m asked , and 
that, as the d ose  is redu ced , the in fe ct io n  m a y  b ecom e 
apparent. A n o th er  a ltern ative  is th a t  a  low er  d ose  o f 
s teroid s m a y  p rec ip ita te  an im m u ne resp on se  to  the tra n s ­
p lanted  k id n ey , and the lu n g  is in v o lved  in a  n on sp ecific  w ay . 
T h is in su lt  then  renders it  m ore  liable  to in fection .

T h e  h y p oth es is  o f  S lopak  e t  alii (1968) is som ew h at 
sim ilar: im m u n olog ica l dam age causes a  th ick en ed  a lv eo la r  
w a ll w ith  im p a ired  ox y g en  d iffu sion . S teroids w ill su pp ress  
th is reaction . O rgan ism s are fa v ou red  b y  the loca l con d i­
tions, and by  the p a tien t ’s gen era l sta te  o f  im m u n osu p ­
pression.

F a c to rs  w h ich  m a y  help com b a t in fe ct io n  are  th e  a d m in is ­
tra tion  o f  o x y g en , use  o f  sp ec ific  a n tifu n g a l th era p y  su ch  
as am p h oteric in  and  pentam id ine, and d ecrea s in g  th e  d osag e  
o f  azath ioprin e. S teroids w ill tend  to  su pp ress  an  a n tig en - 
an tib ody  reaction , bu t cou ld  decrease  res ista n ce  to  in fe c ­
tion.

F eatu res  su g g estiv e  o f  tra n sp lan t lu n g  in  the patien t 
presented  h ere  a re : ( i )  on set in  the th ird  m on th  p o s t ­
tra n sp lan t; ( i i )  d osag e  o f  p red n ison e  redu ced  to  about 
1 m g /k g /d a y ;  (iii) sym ptom s o f  cou g h , fe v e r  an d  dyspnoea 
w ith  re la tiv e ly  c lea r  lu n gs on  p h y sica l ex a m in a tion ; ( iv )  
ch est X -r a y  sh ow in g  b ilateral basa l in filtra tes ; (v )  ev iden ce 
o f  a p u lm on a ry  g a s -tra n s fe r  d e fe c t ; (v i )  la ck  o f  resp on se  
t o  an tib iotics, an d  in itia l (b u t  tra n sien t) im p rov em en t w ith  
increased  ste ro id s ; (v ii)  onset o f  r e je c t io n  as steroids 
decreased.

C h a i r m a n : D r E m m erson  ass isted  in  the m a n a gem en t o f 
this patient, an d  a  com m en t fro m  him  w ou ld  be  appreciated .

D r  B . T . E m m e r s o n : C lin ically , h e  fitted  th e  sy n d rom e o f 
a lv eo la r -ca p illa ry  b lo ck  described  as “ tra n sp la n t lu n g ” , but 
this did n o t  ad v a n ce  us v e r y  fa r  in. k n o w in g  w h a t to  do. 
P ra ctica lly , it  seem s that su ch  p a tien ts  fa ll in to  tw o  g rou p s, 
those w h o  su rv ive  on  an in creased  dose o f  p red n ison e  and 
those w h o  die o f  the con d ition . T h o s e  w h o  die are  usually  
fou n d  at a u to p sy  to  have a  p u lm on a ry  in fe ct ion . T h ose  w h o 
su rv ive  on  the in crea sed  dose o f  p red n ison e  are  regarded  
as h a v in g  an  im m u n olog ica l rea ction  aga in st lu n g  tissue 
w h ich  su bsides beca u se  o f  th e  p red n ison e  th era p y . I  am 
n ot con v in ced , h ow ever , th at su ch  a  resp on se  t o  treatm ent, 
n ecessa rily  d ifferentiates these g rou p s— it  m a y  b e  th at the 
su rv iv ors  w ere  th ose  w h o  cou ld  com e  t o  term s w ith  their 
p u lm on ary  in fection .

D r  M. D . I n n i s : D u rin g  this p eriod  o f  tim e, w e  exam ined  
the p a tien t ’s b lood  fo r  a n ti-k id n ey , a n ti- lu n g  an d  an ti­
le u co cy te  an tib od ies , bu t n on e  w e re  d etected  b y  o u r  m eth ods. 
H ow ever , th is  does n o t  exc lu d e  an  im m u n olog ica l reaction  
ca u s in g  lu n g  disease.

C h a i r m a n : D r  R a o , cou ld  y ou  in fo rm  u s  o f  the v ariou s 
ba cter io log ica l tests y ou  p erform ed .

D r A . R a o : N u m erou s m icrob ia l cu ltu res , m a in ly  fo r  b a c ­
teria  and  fu n g i, w ere  carried  ou t  d u r in g  the p atien t ’s a ssoc ia ­
tion  w ith  this hospita l. A p a r t  fr o m  isolated  o cca s io n s  o f 
re la tive ly  su perfic ia l in fe ct ion s  in  a ssoc ia tion  w ith  o r  in 
p rox im ity  to the a r te r io -v en ou s  sh unt, no  con sisten t p a th o ­
g en  fro m  a n y  p a rticu la r  site w a s cu ltured .

A p p rox im a te ly  ten. days p rev iou s  to  the p atien t ’s death, 
tw o  ou t o f  th ree  b lood  cu ltu res  g rew  Staph, a liu s .  A s  th is 
is n ot an  o b lig a to ry  path ogen , the p a th og en ic  ro le  o f  this 
isolate is  u su a lly  considered  tog e th e r  w ith  th e  c lin ica l 
state  o f  the patien t. In. an im m u n osu p p ressed  p atien t, this 
isolate w a s  con sid ered  to  be  a  p oten tia l path ogen .

A  b a ttery  o f  s e ro log ica l tests w e re  carried  ou t d u ring  
this p eriod  as a  screen in g  p roced u re , an d  a  h ig h  titre  to 
S alm onella  p a ra typ h i  B  H  an tigen  w a s  obtained. I t  w as 
p ositive  a t 1:128, an d  at p o s t-m ortem  tw o  w eek s  la ter  the 
titre had risen  to. g rea te r  than  1:2,048. T h ere  would, appear 
to  be no d ire c t  ba cte r io log ica l in terp reta tion  o f  th is finding, 
as the an tibodies to  S. p a ra ty p h i  B  O a n tigen  rem ained  
tota lly  u n d etecta b le  on  b o th  occa s ion s , and n o  S alm onella  
species w ere  iso la ted  fro m  the t e c e s  d u rin g  life  o r  from  
any o th er  tissu es a t p ost-m ortem . In  the ab sen ce  o f  a 
definite explan ation , it is possib le  th a t  n on -sp ec ific  stim uli 
m ay  h ave in d u ced  th is u n iqu e  a n tib od y  rise- in  th is patient,
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an d  th at th is  cou ld  be an  ex a m p le  o f  n o n -sp e c ific  stim u la ­
tion  o f  a n  an tib od y  resp on se  in  an  im m u n osu pp ressed  
patient.

C h a i r m a n : A t  th is  s ta g e  it  m a y  be best to  retu rn  to  the 
people  in. ch a rg e  o f  h is m a n a gem en t and  fin d  ou t th e ir  
final v iew s.

D r  M o r g a n : I  b elieve  I  ca n  m ost sa tis fa cto r ily  g iv e  m y  
v iew s b y  q u o tin g  som e figu res  to  ind icate  the results o f 
tra n sp lan tation . A  la rg e  n u m b er o f  p eople  d ie in the first 
year, b u t  m ore  p a rticu la rly  in the first th ree  m on th s a fte r  
tra n sp lan ta tion  (T ab le  3 ). T h e  fo llow in g  list ind icates the 
p ercen ta g e  in c id en ce  o f  cau ses o f  death in  these p atien ts 
(A u stra lia n  fig u re s ) , an d  the m ost com m on  o rg a n  in fected
is lu n g :

I n fe c t io n :
B a cte r ia l .................................................................35%
V ira l ...............................................  . .  . .  4%
F u n g a l .................................................................  V %

T ra n sp la n t lu n g  s y n d r o m e ......................................  4%
R e je c t io n  .......................................................................... 9 %
M yoca rd ia l i n f a r c t ........................................................  6%
C erebrova scu lar  a cc id e n t  ......................................  6%
M isce lla n eou s .................................................................2 9 %

T h ese in fe ct io n s  m ay  be bacteria l, v ira l o r  fu n g a l, and 
freq u e n tly  there are severa l organ ism s presen t. T he co m ­
bined e ffe ct  o f  im m u n osu pp ressive  dru gs, d eb ilita tin g  disease 
and d estru ction  o f  n orm al bacteria l flora  w ith  an tib iotics 
a llow s org an ism s usu a lly  n on -in v a s iv e  and harm less to 
becom e seriou s p ath ogen s.

T a b l e  3
Percentage of Patients Alive After Renal AUograft1

Period World
Figures

Australian
Figures

Princess
Alexandra
Hospital

3 months 69 70 80
6 months 57 61 80
9 months 53 — —
1 year 52 57 75
2 years 40 50

1 Figures obtained from the eighth report of the Human Kidney 
Transplant Registry and the Australian Dialysis and Renal 
Transplant Survey.

D r  G. J. A . C l u n i e : O ther speakers ha ve  illustrated  the 
d ifficulty w e  fou n d  in  the d iagnosis  and trea tm en t o f  this 
patien t su ffer in g  fro m  a  d e fect  In gas tra n sfer , w h ich  is a 
re la tive ly  com m on  n on -ren a l cau se  o f  death in  recip ients 
o f  k id n ey  a llog ra fts . W e  m u st a ccep t the p ublish ed  reports 
o f  o th er  g ro u p s  w h o  ha ve  fou n d  clin ica l resp onse to  increase 
in  stero id  d osage , a lth ou gh  the ev iden ce fo r  th e  im m u n o­
log ica l n a tu re  o f  th is p rocess  is equ ivoca l. H ow ever, the ex p er i­
ence  w ith  the syn d rom e o f  transp lant lu n g  in A u stra lasia  s u g ­
gests  that, in  the m a jo r ity  o f  such cases, a m a jo r  fa c to r  has 
b een  in fection  w ith  P. carinii. O ther organ ism s su ch  as 
N ocard ia  o r  A sp erg illu s  un dou bted ly  con trib u te  to , and  m ay 
even  cause, th e  sy n d rom e w ith ou t P n eu m o cy s tis  in fection . 
C on firm ation  o f  the in fe ct iv e  n atu re  o f  the p rocess  is g iven  
in th e  re p ort fro m  D en ver  that several cases o f  transp lant 
lu n g  o ccu rre d  in patien ts treated  in one hosp ita l, but not in 
a n oth er  som e h a lf a m ile  d istant (R ifk ln d  e t  alii, 1 9 6 4 ) .  T he 
A u ck lan d  g rou p , w h o  ha ve  had 14 patients w ith  one or 
o th er  fo rm  o f  the syn d rom e, h a v e  seen no cases since 
m o v in g  the. site o f  th e ir  u n it (P . D oak , p erson a l co m m u n ica ­
t ion ).

O ur ex p erien ce , and th a t o f  o th ers in  A ustra lasia , su g ­
gests th a t w e  should  be m ore a ggressive  in reach in g  a 
defin ite  d iagnosis , even  th ou g h  th is w ill usually  requ ire  lun g  
biopsy , a  p roced u re  n ot w ith ou t risk  in su ch  h eav ily  
im m u n osu pp ressed  patien ts. T h e  a lternative  o f  em pirica l 
trea tm en t ad op ted  in th is  case  proved  u n su ccessfu l. T he 
large  nu m b er o f  d eaths in  renal transp lant recip ien ts  su f­
fe r in g  fro m  tra n sp lan t lu n g  com p ares badly  w ith  reports  
o f  the su ccess fu l ou tcom e o f  the m ore active  d iagnosis  and 
trea tm en t o f  P . carin ii p neum onia  in p atien ts su ffer in g  from  
neop lastic  d iseases (D e  V ita  e t  alii, 1 9 6 9 ; G oodell e t  alii, 
1 9 7 0 ).  I f  w e fo llo w  th is ap p roa ch  in fu tu re , w e m ay  then be 
able to  avoid  u n n ecessa ry  deaths from  one o f  the poten tia lly  
treatab le n on -ren a l cau ses in our ow n  patients, and  thus 
im p rov e  the a lread y  reason ab ly  sa tis fa ctory  resu lts  o f  cad a ­
ver ic  ren a l transp lantation .

C h a i r m a n : D r  L ittle  w ill n ow  p resen t the au top sy  findings.

Autopsy Findings
D r J. H . L i t t l e : A t  au top sy , extern a l ex am in ation  revealed  

herp etic  fa cia l les ion s  and scars  on  the le ft  fo rearm  and le ft

iliac fo ss a  at the sites o f  the hsem odialysis sh unt and the 
k id n ey  transplant. E x ten siv e  h a m a tom as w ere  present in 
the r igh t gro in  and  both  cubita l fossae.

T h e  p atien t’ s k idneys w ere  m arkedly  redu ced  in  size 
but th e  a trop h ic  and  fib rotic  ch an ges w ere  so m arked that 
it is n ot possible t o  ind icate  the cause o f  th e  k id n ey  damage

T he d on or  k id n ey  w as sw ollen , w e ig h in g  190 gm  and 
m easu rin g  1 2 -5  cm  long . T he capsu le stripped  easily, to 
reveal a  haem arrhagic m ottled  su rface  w h ich  was also 
ev iden t on  the cu t fa ce  o f  the sw ollen  cortex . A t  the upper 
pole th ere  w as a healed linear scar, the s ite  o f  the post­
tra n sp lan t ruptu re. H isto log ica lly  there  w a s  m arked inter­
stitia l oedema. T he g lom eru li sh ow ed  on ly  a  sligh t increase 
in ce llu larity , bu t the basem en t m em bran e region  showed 
increased  w idth  and  an in d istin ct ap p earan ce. R ed  cells 
and eosin oph ilic  m aterial w ere  present in  the glomerular 
spaces and a lso  in nu m erou s tubules. T h e  tubules show 
degen erative  ch a n g e s  v a ry in g  from  h y d ro p ic  change to 
sh edd ing  o f  tu bu le  cells in to  the tubu le lum en. A  sparse 
in flam m atory  in filtrate o f  p lasm a cells  and m ononuclear 
cells w as present in the interstitia l tissue. E xam ination of 
the a rcu a te  and in terlobu la r arteries sh ow ed  separation of 
their m u scle  bu nd les b y  oedema, b u t no fib rin oid  change was 
ev iden t, and stains fo r  fibrin w ere  negative . Although 
som e h isto log ica l fea tu res  a re  m issin g , and  oth er  factors 
su ch  as p rev iou s irrad iation  and h y p ox ia  m a y  have influ­
en ced  the m icro sco p ic  p icture, it is con sid ered  that the 
k id n ey ’s ch an ges are m ain ly  d u e  to  re jection .

B o th  lu n g s w ere h e a v y ; the r igh t w eig h ed  895 gm  and 
the le ft 850 gm . T he lu n g s w ere  firm , bu t n ot hard, and 
w h en  cu t w ere  reddish in co lou r. A  n u m ber o f  segmental 
b ron ch i w ere  p lugged  b y  grey , n o n -p u ru len t m ucus. Histo­
log ica l ex am in ation  o f  the bron ch i sh ow ed  v a ry in g  degrees 
o f  u lceration  o f  the m u cosa , w ith  n ecrosis  o f  the bronchial 
w all ex ten d in g  dow n  to  the m uscle coats. T h eir  lumens 
w ere  b lock ed  b y  ex cessiv e  m ucus, an d  in  th e  m ucus and 
n ecro tic  b ron ch ia l w all m yce lia l hyphse and  conidiophores 
cou ld  be fou n d  w h ich  on  cu ltu re  p roved  to  be A sp erg illu s  niger 
and  a  Candida  species (F ig u re  l 1) . T h e  a lveo li show ed areas 
o f  co llap se  and  ov er-d is ten sion , su gg estin g  obstructive  and 
b a ll-v a lv e  e ffects  o f  the bron ch ia l m u cu s. In  addition, the 
a lveoli con ta in ed  eosin oph ilic  m ateria l, v a ry in g  in staining 
from  th in  to  dense eosin op h ilic  m ateria l. In  distended 
a lveoli th e  m ateria l w as flattened aga in st the alveolar walls, 
resem blin g  hya lin e  m em bran es. In  th e  eosin oph ilic  material 
nu m erou s c lu m ps o f  P . carin ii can  be seen , even  in the 
hsem atoxylin  and eosin  stains. T h ese  w ere  fu rth e r  identi­
fied  b y  the use  o f  sp ecia l sta ins and  b y  im prints o f the 
u n fixed  lu n g  tissue (F ig u re  2 ) .  C y tom eg a lov iru s  infection 
w as a lso  present, b u t w a s  re la tiv e ly  sparse  (F ig u re  3). The 
large  in tran u clea r  in clusions ap p eared  to  be in swollen 
p n eu m ocy tes  w h ich  w ere  shed in to  th e  alveoli. Negative 
fea tu res  w ere  th e  la ck  o f  an y  ce llu lar in filtrate in the 
a lv eo lar  w alls, and the absen ce  o f  a n y  th rom b i o r  stain- 
able fibrin  in the vessels.

T h ere  w ere  degen era tive  ch an ges  in  th e  centra l nervous 
system , w ith  d ro p -o u t  o f  cerebellar  P u rk in je  cells, probably 
d ue to  h y p ox ia . In the duodenu m , a p ep tic  u lcer  extended 
dow n to, but did n ot penetrate, th e  m u scle  coat. T here was 
little  ev iden ce  o f  in flam m atory  re a ctio n  o r  fib rosis  in the 
base o f  the u lcer, a n d  no ev iden ce  o f  a  recen t bleed. The 
adrenal co rt ice s  w ere  a troph ic. T here  w ere  n o  germinal 
cen tres  in  spleen and lym p h  nodes, bu t n u m erou s lympho­
cy te s  w ere  present. T he bon e m arrow  w as hypocellu lar. The 
bone w a s  osteop oro tic , and there w as som e atroph y  ol 
v o lu n ta ry  m u scle  fibres. T he heart sh ow ed  con cen tr ic  left 
ven tr icu la r  en la rgem en t and w eigh ed  500 gm .

A  nu m b er o f  p o st-m ortem  cu ltu res  w ere  ca rried  out.
D r  R a o : P ost-m o rtem  cu ltu res  fo r  bacteria , fu n g i and 

v iru ses w ere  carried  out from  n u m erou s sites. T h e  trans­
p lant k id n ey  tissue cu ltured  no sign ifica n t g row th  o f  patho­
g e n ic  bacteria , and  no fu n g i o r  v iru ses  w ere  isolated 
T h ou gh  no v iru s  w as iso la ted  fro m  the lu n g  tissue, a 
m oderate  g row th  o f  K leb siella  p n eu m on k e , a potential 
p a th ogen  o f  the resp ira tory  tra ct, w a s  cu ltu red  from  tn 
b ron ch u s and the peritoneu m .

C ulture fo r  fu n g i yielded  Candida sp ecies fro m  both the 
b ron ch u s and the lu n g  tissue. In  addition , A . n iger  
cu ltured  from  the bron ch u s. Candida  and A sp erg illu s  sPe°')  ̂
are con sid ered  as fu n g i h a v in g  low  v iru len ce , an d  the no 
resistan ce m u st be sev ere ly  im paired  b e fore  th ese  fungj 
can  p ro life ra te  su fficiently  to  p rod u ce  a  c lin ica lly  m aniie 
d isease.

In  a  p a tien t trea ted  w ith  c y to to x ic  agen ts, steroids 
an tib iotics , it  is probab le  th at these op p ortu n is tic  i UD*

1 F or figures, see art-paper supplement.
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could  h ave con trib u ted  in  som e d egree  to  th e  a lready  
debilitated state o f  the  resp ira tory  tra ct , w h ere  the p resen ce  
o f  P . carin ii— a n oth er  op p ortu n is tic  in v ad er— had  caused  
obvious p u lm on ary  dam age.

DIAGNOSIS
Dr L ittle: The final post-mortem diagnosis was:

1. In fe ct io n s  (su b seq u en t to  im m u n o su p p re ss io n ): 
(a )  P. carin ii in fe ct ion  o f  lu n g s ; (6 )  cy tom eg a lov iru s  
in fect ion  o f  lu n g s ; ( c )  A . n ig er  in fe ct ion  o f  segm en ta l 
b ro n ch i; (d ) Candida  in fe ct ion  o f  b ron ch i an d  lu n g s ; 
(e )  fa c ia l h erp es sim plex.

2. C h an ges su bsequ en t ta  im m u n osu p p ression  (o r  
s t r e s s ) : (a )  d uodenal u lce ra tion ; (6 )  ad ren al cort ica l 
a troph y .

3. R e je c t io n  o f  ren a l a llog ra ft .
4. C h a n ges due to  p rev iou s d isease : (a )  b ilateral 

a trop h ic  k id n ey s ; (6 )  ca rd ia c  h y p e r tro p h y ; ( c )  o s te o ­
p o ros is ; (d ) p a ra th y ro id  hyperplasia .
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Medical Practice

DIETARY ALLOWANCES FOR USE IN AUSTRALIA 
(1970 REVISION)

A t the S ev en ty -first  S ession  o f the N ation a l H ea lth  and  
M edical R esea rch  C ou n cil held in  C an berra  in  O ctober, 
1970, the C ou n cil adopted  a  rev is ion  o f  the D ie ta ry  
A llow an ces fo r  A u stra lia  (1965 R e v is io n ), p repared  b y  its 
N utrition  C om m ittee . T h e  title has been  a ltered  to “ D ietary  
A llow an ces fo r  U se in  A u stra lia  (1970 R e v is io n )” . T he 
com plete 1970 R ev is ion  is  to  be p rin ted  in  b ook le t  fo rm , 
and should  b e  available  ab ou t m id  1971.1 A n  a b rid ged  v ers ion  
has been  prepared , an d  is a s  fo llo w s :

DIETARY ALLOW ANCES FOR AU STRALIANS (1970 
REVISION —  ABRIDGED)

Purposes and Intended Uses
The T ables o f  D ie ta ry  A llow a n ces  fo r  A u stra lia n s  are 

intended as a  gu id e fo r  com p ilin g  d iets fro m  food stu ffs . 
W hen a diet is d esigned  to  con ta in  the nu trien ts listed, it 
is likely  to con ta in  all o th er  d ie ta ry  fa cto rs  n ecessa ry  fo r  
health bu t w h ich  h a v e  not been  listed , su ch  as the bu lk  
fa ctor, p an toth en ic  acid , fo la cin , v ita m in  E , m agn esiu m , etc.

T he un derstan d in g  o f  the m a n y  a sp ects  o f  g ood  nu trition  
is by  no m eans com p lete , bu t it  is k n ow n  that fu n d am en ta l 
defects in  the overa ll p a ttern  o f  a  d iet ca n n ot b e  co rre cted  
with a  fe w  v ita m in /m in e ra l su pp lem en ts . A  ba lan ced  d iet 
prov id in g  an ad equ ate  am ou n t o f  ea ch  essen tia l n u trien t 
from  food stu ffs  sh ou ld  be  p lanned  fo r  op tim al n u tritional 
health.

Specific Uses of Dietary Allowances
A  d ietary  a llow a n ce  m a y  b e  u sed :
( i)  A s  a  g u id e  to p la n n in g  m en u s fo r  in d iv idu als and 

groups.

1 Copies can be obtained free o f  charge fr o m : The Secretary, 
National Health and M edical R esearch Council, P.O. B ox  100, 
Curtin, A.C.T., 2605.

( i i )  A s  a  g u id e  to  p la n n in g  th era p eu tic  d iets. A lth ou g h
the tables are  design ed  fo r  norm al, h ea lth y  peop le , they
ca n  help  in  p la n n in g  d iets f o r  sp ec ific  th era p eu tic
purposes.

(iii) F o r  a  first assessm ent, o f  the a d eq u a cy  o f  the diet 
o f  a g ro u p  o r  Individual. Its  use in  th is  re sp ect  is lim ited ,
becau se  o f  th e  w ide "m a rg in  o f  sa fe ty ”  in co rp ora ted  in
va lu es a llow ed  fo r  som e n u trien ts , v a r ia tion s  in  the needs 
o f  ind ividuals, an d  the n eed  to  con s id er  so c io log ica l
fa ctors .

Reference Man and Woman
M an

T h e re fe ren ce  m a n  is 25 y ears  o f  age . H e  is  h ea lth y —  
th a t is, he is  free  fr o m  d isease  and  ex h ib its  a  “ n orm a l” 
degree  o f  p h y sica l fitness. H e  w e ig h s  71 k g  (154 lb ) and 
lives in the w arm  tem p erate  zon e a t a  m ean  extern a l an nu al 
tem p eratu re  o f  18°C (6 4 °F ).1 H e con su m es an  ad equ ate  
w ell ba lan ced  d ie t; he ne ith er g a in s  n or  loses w e igh t. H is 
a c t iv ity  is exem p lified  b y  the fo llo w in g  a v era g e  w eek ly  
schedule. On ea ch  w o rk in g  day, 8 h ou rs  o f  th e  p h ysica l 
w ork  o f  the  typ e  re fe rred  to  b e lo w ; 4 h ou rs  o f  "se d e n ta ry ” 
a c t iv ity ; w a lk in g  s low ly  on  th e  leve l fo r  2 h ou rs  a n d  at 
least 2 h ou rs  o u t  o f  d oors ; on  ea ch  n o n -w o r k in g  d ay , the 
a ct iv e  p u rsu it  o f  ex erc ise  an d  sp ort  n o t  o f  the  ex trem ely  
stren u ou s v ariety . T h e  d egree  o f  a c t iv ity  in v o lv ed  in 
occu p a tion  in  lig h t  in d u stry  o r  gen era l la b o ra to ry  w ork  
w ou ld  rep resen t a p p rox im a te ly  h is  w o r k in g  a ctiv ity .

1 Computed from  m ean annual tem peratures o f  capital cities 
o f  all A ustralian States based on the m ean o f  the daily m aximum  
and minimum.


