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Lung transplantation is an option for patients wirh
end-stage lung disease,ó and provides an opportunity to look
for disease resurrence in healthy lutrgs transplanred into
patients as a consequence of primary lung disease. We have
studied two parients wirh asrhma who required lung
transplantation. Both gave long histories of typical asrhma
but also developed a progressive fxed obstructive defecr
that deteriorated despite increases in treatrnent. We have
also studied the lungs of asthmatic donors rransplanted into
two patients dying of rystic fibrosis and primary pulmonary
hypertension, respectively. \7e are not aware of any other
non-asttrmatic recipients of as thmatic lungs.

Asthmatic recipients of normal lungs
Both recipients were aropic and developed asthma during

childhood. They were lifelong non-smokers. They had
responded iniually ro treatrnent with inhaled steroids and
beta-2 agonists. However, over the 5 years preceding
transplantation, each developed worsening airflow
obstruction which was unresponsive to treatrnent that
included oral steroids. Bv the time of referral for
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Asthma is thought to result from both genetic and
environmental  inf luences. The genet ic component
is most obviously seen in pat ients who are atopic
and have al lergic responses to common ant igens.
We have done lung transplants in two such
pat ients;  and we have also t ransplanted the lungs
from two mildly asthmatic patients, whose Oeaifr
was unrelated to their asthma, into two patients
with end-stage cystic f ibrosis and primary
pulmonary hypertension, respectively. The non_
asthmat ic recipients of  asthmat ic lungs developed
asthma after transplantation; however, the
asthmat ic recipients of  normal lungs have not
developed asthma up to three years after
t ransplantat ion.

These observations support the notion that
asthma is a " local"  d isease.) m

r.l
Lancet 1 993; 341: 1 369-71.

lntroduction

lsthma and is due ro bronchial inflammadon.: Asthma mav
L.'e familiai, usuailv in people who are atopic.3 Srudies in
tamilies suggesr that atopy is dominantly inherited.,. and
molecular generic linkage srudies indicate rhe sene is located
on chromosome I 1.5

Although asthma is due to an inreracnon of genetic and 
transplantation, the qualiry of life of both patients was poor

environmèntal influences, their relarive conrnburions are 
and the rate of decline in lung fi.rncrion suggested a life

unknown.l I-abiie airflow obstn:ction is characteristic of
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cxpectancj- oi one vexr or less. iloth patients continucd to
have diurnal variabiliry* in peak cxoiratory flo.,* r,vith an cariv
morning ciip characensic of asthma. Ar the time of
transpiantation'r-he frrst patient. a'.voman. 28,,.vas rcceiving
2000 pg inhaleC beclomeùasone. f0 mg orei predni:;olone,
80 prg urhaled ipratropiurn brcmidc { htiurir.: inhalcd
salbutarnol 2C0 pg as requrred. and a continuous infusion of
subcutaneous terbutaiine l.l mg o\,'cr 24 h. The second, a
man,2-1, was receiving 2C00 ug inhaied belcomethasone, 30
mg oral prednisolone, 30 Lig rnhalc-d iprarrcpium bromide
and inhaled saiburar:rol 100 i,rg as rcquircd on a deiir,,
basis.

Thei' had successiui transplanrs w-irh ireart-iung biocks
lrom donors with no hision' of asthma. The aqes of the
donors ,.vele 28 anc 3i. and ihe cause cf deeih rva-
subaracirnoid haemorrhaqe in both. Tjre padcnrs w.ere
extubated within 2.1h of sur3eqi, and both,*,eie ,,l.eil rnttugh
to bc transfèrred iìom ihe htensive carc unit b-v- {g h. pe:u,
f-lor.v monitoring was begun in the firsr week aiier surgerl,,.
All asthma t'eaùrìenr rvas sropped,, with the exception of oral
corticosteroids as part of routine immunosuppression.
Neither reipient show'ed diurnal variation in Dea.t(
expiratoq,' florv in the first 6 monrhs fbllowing
n'ansplantation. and so ;'ar neirher has de,.,eloped an-v
evidence of airf,o',v obsrructron during 3 5,ears of follow_up.
Transbronchial iung biocsies ',.r,ere Cone at 3-monrhi1,,
intervals in the tìrst i-ear and mnually thereafìer.
Examination of bronchial tissue has shor,r,n no fearures of
asthma íeosinophilic infiitration, basemenr membrane
thickening, or epithelial disruption); but mild CD_g
iymphocync infiltrates have been found in both cases-a
corunon finding in patients after transplantation. Both
patients received standard triple immunosuppression with
ryclosporin, azathioprine, and prednisolone for the first 6
months. Subsequentlv both have been successfuilv
weaned off prednisolone, and have received no further
steroid fbr 2 years. we ciid histamine challenge resrs on borh
patients 3 years after transpiantation ;urd neithcr shorved a
20o/o fall in FEV, after doses oi nebulised histaminc up ro
8 mg.

Non -as thma t i c  r ec ip i en t s  o f  as thma t i c  l ungs
A woman, 26, rvas retèrred for transplantation rvith

rcspiraron' t'aiiurc duc ro bronchrectasis. Investigadon
shorved her to hai'c an lbnormaÌlv htqh siveer sorlium
concentratron $'hich. togeúer r.virJr ihe coionrsino oi irer
rcspir l t . ln '  ulc: ' . r ' i tn P.,,- i t , : : t  Dt( ' t !J.. ì  clufr l{r / j i ,s.: ,  lcd ;, . , ,  t
diagnosis rt i  cvsric t ìbrosis. Sire gavc no ni51i. ,p-,.  ,r i  cc:cn:r,
hav tever. nor cpisodic ' ,vi- ieezrng in chiÌJho.cl,  and skin
pnck testrng to corruîon ai lergcns .,vas ncglt ivc. Lung
t''.rnction tests shorvc.j I se',,-crc ttbstr.:clive ,lerèct u,,rt.r m
FEV' of r-) B L .r.nd .,'irai ceoacir,,' ,ri i 7 L. Tircrc l.vas n()
rdcquatc icute bronchu.ci iaror rcsp()nsc ro lniraieci bct:r
JgOnlStS. anti  I  ' -r 'u 'ctk 

l lai  t-r f  r tr :r i  pledni:; t t i t , .nc l{ l  in. Cit i ì t .
produccci ;'lr l lrnl' ro r, cr:le: i . r: j un * l'gnc'.:tln.

. \  ' . 1 ' , . r ì t . i l ) .  i  l ,  . r l r . i  t f :  . , ì t  _ . .  . r . . . ,  i - . . . i - t ì , . , : r t  . , i i  J : : J : - : .  e
: ì ' r : ' . ' c e r s . : u c : , ) l r , . : : l t i - . '  : . : : ; ì , . n : i : . . - . : , . . p s , 1 1 . - ,  1 , . i : .  l - . : ; : _
ì . v : ì s  i ì o ; l i s i , ' , n . ' . ì I  , - ' a , : , j : Ì l i . , l l t ' . . - - - . ' . - . ' r . , ; r - . , , . i e . : : : 1 . _ . . , i r : . i

i u j ì q  : u n c : i t ' n  . . t , , i . \ ' : - ' j  t , \  : . . : d . c n e l  , i  t n  a . ; i ;  j a : : , ; J
Jc tcc t .  \ c rúcr  ia r :cn i  ^ - l ld  lnccescc  : tu : : t l r : s  , . :
circuiet ing --rtsinr,.ahi i ' .  1r.,r  Jlet tn,. .  L) i  i i tcl l  i ì rst-, .) icct
:C i i ì t ; \ ' ùs  . l l t ' , 'C  l s ' J fn : ì .  . \ :  t J r  r5  . \ c  i t Ìn  tSC- , : I l l n .  .ner : : ì  , r : .

lel thcr tet:cni : t i r i  : ìn- '  , : , . . i r lcnc*. , t i  - ìsLì i Ì t l Ì  :ù:ì . : i
: lur.spiantlut:  n.

Heart-lung biocks came from donors with a previous
history of asthma. Death was due ro subarachnoid
haemorrhage and complications of cranial Sgrgerv
respc.-ti'cl.r, :ìnd was unrelatcd to asth_ma. ff,e niJtory
evaiiable bet'orc cecitiing to use the lungs from these donors
suqgcsted rl-rat ihc asthma rvas mild and controlled by the
occasional use oi an inhaied beta-agonist in both cases.
l{owever, arìer successiul heart-hrng transplantation had
been d'ne, further information became available that one of
rhe donors had been receiving mainrenance prophylaqic
therapl' for asthma with inhaled beciomerhasone 200 ug
nvice a day.. Borh recipients of asthmatic lungs ,t o*.[
diumal variation in peal expiratory flow of over 30o/o in the
fìrst r,veek afier transpiantation rvith early morning dipping,
:rrd had airtlo',ir obsrrucrion'*ith a good acute ,.rporr. io
inhaicd bronchodiiarors, rvhich persisted despite
imm'.rnosupDre-ssive úeeùnent with cyclosporin,
azarhopnne, and orai prednisolone. High-dose inhaled
beciomethasone (iCO0 pg nvice a day) with nebulised
saibutamol 5 mg four rimes per day were started, and
although there was a good response the diurnal variation in
peak expiratory florv persisted. The ciinical picnrre has been
complicatcd b.,'the development of nocardiosis in the lungs
of the first patient and obliterarive bronchiolitis diagnosed
on lung biopsf in the second, at 6 and 8 months,
respecrii'elr'. Tìre diumai vanation in peak flow anj
reversibie airtiow obstruoion began in the first week after
rransplantarion and before an5, hisiological evidence of
oblitcrative bronchiolitis. The rransbronchial biopies done
befbre rhese compiications ar I rveek, I and 3 months after
transpiantation showed epithelial disruption and a mild
eosinophilic infilrrare, but there was no significant basement
membrane thickening. Both parienrs remain alive and well,
albeit with compromised lung function, ar 15 and 12 months
after transplantation, respecrively. Qualiry of life and
exercise performance are better than before operation in
both cases.

Discussion
We believ'e that the observations made in these cases can

help our understanding of asthma. In two cases, non-
asthrmatic lungs did not become asthmatic even up to 3 years
afier transpiantation into asthmaric hosts, by rvhich rime
host iymphcclres and macrcohages rvould have colonised
il:re lungs.- These cbsen,ations impÌy that the development
,.i -rstiul:r i i: iungs r:uuircs m,rre than the presence ot'
inrtar::maroq.' ::ils irom rn asthrnatic host: in contrast wirh
ùose oatients ',vhosc rìstnma \.vas apparentiy rransmined vie
conc inarrow rJanspiantation., That the iungs arc
Jcncr'. 'atcl rn.i plt:cnrs rccc:r'ci immunosuppressivc
ihcrapl., poieniieil'.' conlbtrnti the picture. There is,
ìrorve','cr. no e','i,icrce drat .,'agotomi' produces lasting
rrbjccri,,-c benelii :n lstÌ-unatic patienrs and there are no
rin()rti. i,: l-Íccl:; r- 'n diurnai,,-anebiliq,-.o Althrtugh inhaicd
lnd i r: t;:ivciÌ(-r L:s i-tn ilc:ro i in crii c t_rcatment maV reciucc' dr c
.r:riÌt: ie:-'t-t: i i lc , ' ir:ati,rn :n icllk :lt$' in esthmetic
: t i i - ' : : :  .  )  : :  : i  , ì i - . - : - . ' : l i : \ )ns =îLlc rn Jur iu-()  nùn-
-i-\i lnl.ì iìc f :ìttsni:ì '.\ 'ni) : icii\-c.l iunqs trcm asthmaric
j(ìnl..i:.ì :iii';r.l e J. ,Ì'iet nc:thc: !.agotorny nor
lmnìun(')sunnrjssìon :rÌ" (lnlJi Jrc pcrsistencc of asrhrna.
T:-le., ' .oni:nuc,J -o \hLìw iiunai ;anation desprte receiving
lrocn.,' i.rc:ic :r:eùrtnr. Tne e',.iclence suggests that thc
rii l,r,.v ,-rsir-:c:icn :;: :he .i::-lgs ,.,. i ùesc parients besrnic
' ' , ' :  e i t : - ' :  - . : ; " '  . : . i  ' . j . i r ì  ' . : : ì -n: ;c iu: lcJ.
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The decision to use lungs from asthmatic donors was not

6ken lightly, but our information suggested that tlre donors

l.r. oify núta asttrmatics and in view of the shonage of

iu.o.lungs we felt it was ethically acceptable to use them'

d""fity oi[f. and exercise performance in the recipients

i-"i" better than before transplantation in both cases'

tlr.r. observations show that the asthmatic human airway

hurth.capabilirytoremainasthmaticdespiteasdrastic-an
.nuitott*ètttd th*g. as transplantation into another

o.tto.t receiving immunosuppressive therapy' In two cases

iu. t 
"u. 

shown that the non-asthmatic airway does not

develop asthma even when uansplanted into atopic

urtftmuti. hosts and exposed to the new hosts' inflammatory

..ttt. W. believe these observations support the imporrance

ofinheritedfactorsindeterminingthebehaviourofthe
asthmatic airway and the value of continued efforts to find a

f.". *a its product if a cure is to be found for this conunon

disease.

$fe thank Dr I. Rrchmond for reporting the histology and Dr G' J' Gibson

for hetP with ùris PaPer.
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Sphincter stenosis and gallstone
migration through the biliary tract

Cenros A. Hsnxexosz Mamus M' Lnncn

We have investigated whether stenosls or

insufficiency at the duodenal papil la results from the

passage of a gallstone through the bil iary tract' In

ihree gtoups of patients after cholecystectomy we

studieó meal-stimulated pancreatic enzyme activity

in T-drain bile from the common bileduct' Group A

had gal lb ladder stones only;group B had gal lb ladder

stonés and bileduct stones; and group C had an

episode of acute gallstone-induced pancreatit is,

which was taken as direct evidence for gallstone

migration into the duodenum. Reflux of pancreatic

1uiòe into the common bi leduct was absent in group

A. was occasional ly found in group B, and was

strikingly increased in group C' We conclude that
passage of a gallstone through the bil iary tract causes
functiónal stenosis of the sphincter of Oddi and

allows for a common channel between the
pancreatic duct and the common bileduct' l t does

not cause sphincter insufficiency as previously

assumed '  
Lancet1993;  341 :1371-73

i:ugene Opie suggested in l90l that reflux oibile into the

itncîeas is the cridcal event in the pathogenesis of acute
gailstone-inrluced pancreatius. His hypothesis was based on

thc post-mortem observadon that an impacted gailstone at

rhc ciuodenal papilla had created a corrununication bem'een
thc common Uii.A.ro and the pancreatic duct through which

bilc coulcl enter the panceas. His patient died from acute

necrotising pancreariris.l while the belief that the passage of

a gallstonJt6rough the biliary tra., can cause pancreatitis is

nów universally accepted,2 the mechanism by which the

stone triggers pancreatitis is still a rntter of controversy'3

The common channel hypothesis has been questioned for

several reasons. Often, there is no impacted gallstone found

in patients with gallstone-induced pancreatitis'' Moreover'

móst patient, *itt:l gailstone_induced pancreatiris do.not

tt"u. 
" 

corunon biliary-pancreatic conduit long enough to

allow communication t.t*e"tt the pancreatic duct and the

bileduct.s Two theories have been proposed to recgncile

,h.r. 
"pp"rently 

incompatible observations with Opie's

bile-reflù hypòthesis. Fittt, oedema and inflammation

induced by passage of a stone might cause stenosis of the

,ptritto.t órbaai. fn"s, the presence of an impacted stone

would not be required.ó The altemative theory implies that

the damage caused by the passage of a gallstone,leads to

insuf;rciericy of the rpttlta.i and therefore allows for reflux

of duodenai .onr.ì-t,, and bile into the unprotected

pancreaticduct.T\ù(/ehaveinvestigatedwhetherstricnrreor^insuffrciency 
of the sphincter results from gallstone

migration.
tù7e selected 21 subiects from all patients who had undergone a

cholecysteoomy within a7-year period' This group had a c-ommon

bileduct T-drain in place from which bile was flowing freel-v at

seven days after the operation. The T-drain had been inserted at or

near the inseruon of the ligatecl cystic duct and its proximal and

d.istal arms never exceeaeÀ t.; cm in length ro ailorv sufficient

distance from the sphincter irnd the papiila' None of these patients

had unciergone an encloscopic examination, papillotomy' or

,luodenotoÀy. Parients were cxcluded if an inua-operative or

postoperativé cholangitlgram failed to shorv a colrurlon biiian'

p*.r."l,. con,.luit (i patients) or when cholangiomeul' did not

ttearty inrlicate patencl:of the duodenai papilla I pauentì' P-atenc''

"vas 
essulrted when at least 20 mL oi normal saline from 'r

cholangometer at a pressure of 30 cm H"O was cleared tluough the

T{fuein in I min. Tire remarnrng i7 pauents had all fuil_v recovered

from cholecl'stectom)'.lone seven c'ia1's earlier and rvere on a normal

diet that ',vas rvithheld tbr 3 h bctbre 'Jre test'


