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T he pathologic changes o f th e  elastic fibres have been s tu d ie d  m ain ly  
in  th e  w all of the  vessels. T he elastic  fibres of o th e r tissues w ere th o ro u g h ly  
inv estig a ted  by  M elnikow —Raswedenkow. A ccording to  th is  au th o r th e  lungs, 
sp leen, in testines, d iap h rag m  and  th e  tongue, being in  co n stan t m o tion , are 
p a rticu la rly  well endow ed w ith  elastic  fibres. The pancreas, liver, an d  o th e r p a ren ­
ch ym atous organs, as well as organs of new born in fan ts  con ta in  b u t  few elastic  fibres.

U nder certa in  patho log ica l conditions th e  elastic  su b stan ce  w ill tak e  
p a r t  in  in flam m atory  processes, b u t  its increase is ch iefly  connected  w ith  c ir­
c u la to ry  changes. Chronic venous congestion in  th e  spleen, liver o r k idneys, 
leads to  fo rm ation  of e lastic  tissue , w hich p resum ab ly  prom otes to  re s to re  the  
d is tu rb ed  circulation. A ccording to  M elnikow —Raswedenkow, th e  ro le o f elastic  
tissue  cons’sts in p ro tec tin g  specific tissues an d  ensuring  th e ir  reg u la r fu n c tion .

Baló  and  Róna  have  found  th a t  in d ifferen t organs, such as th e  h ea rt, 
lungs, p leu ra , kidneys and  o th e r v iscera elastosis m ay  develop. A m ongst th e  
aetiological factors of elastosis, an  increase of p ressure p lays an  im p o r ta n t role, 
th o u g h  in flam m ato ry  processes an d  developm ental anom alies m ay  also be 
invo lved . The origin, respec tive ly  th e  d issolution and  fo rm ation  o f e lastic  fibres 
h av e  been stud ied  by  Baló  an d  Banga, according to  w hom  th e  enzym e e lastase 
p lays a p rom inen t role in  th e  d isappearance and  increase of elastic  fibres. Baló 
a n d  R óna  suppose th a t  th e  e lastic  substance dissolved from  th e  a o rta  an d  m ajo r 
a rte rie s  m ay  be im p reg n a ted  in to  o th e r tissues. Törő' considers th e  changes of 
th e  m ilieu as fu n d am en ta l in  th e  production  o f elastosis, w hereas th e  experim en ts 
o f Krompecher po in t to  th e  im p o rtan ce  of cellu lar a c tiv ity  o f th e  e lasto b lasts .

Baló, Róna  and  Lábas h av e  s ta te d  th a t  th e  h yperp lasia  of e lastic  lam ellae, 
o r lam ellar elastosis of th e  ren a l arterio les is a charac teristic  a lte ra tio n  in  essential 
h y p e rto n y  and  chronic n ep h ritis .

Experim ents

In  th e  course of a s tu d y  on th e  histology of th e  pancreas some o f th e  sections 
w ere sta in ed  w ith  W eig ert’s resorcin-fuchsin. W ith  th is  tech n iq u e , we found
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in  som e specimens an  im p o r ta n t  am ount o f  e lastic  substance  accu m u la ted  
a ro u n d  th e  sm allest an d  th e  m ed ium  sized d u c ts , an d  w ith in  th e ir  walls (F ig . 1), 
w h e re  th e  elastic su b stan ce  fo rm s undu la ting  fibres or coarse g ranules. S ta rtin g  
f ro m  th is  observation, w e h a v e  m ade a s tu d y  o f  th e  p ancreas of 100 sub jec ts 
o f  d iffe ren t age deceased o f  various cause. I t  w as endeavoured  to  ascerta in  
so m e correlation  b e tw een  elastosis , i. e. th e  increase  in  am o u n t o f th e  elastic 
s u b s ta n c e  w ithin th e  e x c re to ry  ducts and  th e  orig inal disease. I t  could he 
e s ta b lish e d  in  the  first p lace  th a t  no accum ula tion  o f elastic  substance  occurs 
a ro u n d  th e  pancreatic  d u c ts  o f  in fan ts or o f ch ild ren  u n d e r 10 years of age. The 
q u a n t i ty  of elastic su b s ta n c e  contained w ith in  th e  walls o f th e  ducts shows 
a  s lig h t increase w ith  age, b u t  a significant increase of e lastic  su bstance  w ith in  
th e  pan creas  is by  no m ean s a  constan t phenom enon  in  advanced  age.

W e have m arked  th e  am o u n t of elastic  fibres found  around  or in  the  
w a ll o f  th e  small and  m ed ium -sized  pancreatic  d u c ts  w ith  from  1 to  4 crosses. 
E la s to s is  has been fo u n d  sev eres t in  the  groups m ark ed  w ith  3 an d  4 crosses. 
I n  36 o f  th e  100 pancreases , i. e. 36 per cen t s tu d ie d  we found  th is  grave change. 
I n  64 cases there was no , o r h a rd ly  any, elastic  su b stan ce  a round  th e  pancreatic  
d u c ts .

F ro m  the  36 cases p re se n tin g  d istinc t elastosis th e  following conclusions 
co u ld  be  drawn.

1. In  the cases m a rk e d  w ith  3 or 4 crosses, th e  increase in  am o u n t of 
e la s tic  substance a ro u n d  th e  pancreatic  duc ts  w as associated  in  11 instances 
w ith  congestion of ca rd iac  orig in  and  in  3 cases w ith  grave h ep a tic  cirrhosis 
a n d  consequent p o rta l s ta g n a tio n . Among th e  100 cases exam ined  th ere  were 
5 o f  pan crea tic  carcinom a. F o u r  of the  tu m o u rs  w ere loca ted  in  th e  head  o f the  
p a n c re a s , w ith  d istinct p e rip h e ra l elastosis o f th e  sm all and  m edium -sized ducts. 
E la s to s is  was absent in  th e  fifth  case, w here lesions orig inated  in  th e  ta il  of 
th e  pancreas. In  one in s ta n c e , a .common d u c t o b s tru c tio n  of long s tand ing , 
c a u se d  b y  a gall-stone, g av e  rise  to  grave elastosis. The la s t case w ith in  th is 
g ro u p , th a t  of a m ale su b je c t 66 years of age (A. D . N o. 460/951) was forw arded 
a f te r  cholecystectom y fo r a u to p sy  w ith a d iagnosis o f jau n d ice , cholelithiasis, 
in te s t in a l  obstruction , m yodegenera tion  an d  h aem orrhag ic  p an crea titis . In  the 
co u rse  o f the  in te rv en tio n , a n  egg-sized calculus w as e x tra c te d  and  th e  b ilia ry  
d u c ts  sonded. A utopsy  re v e a le d  throm bosis in  th e  p o rta l and  splenic veins, 
acco m p an ied  by  ad v an ced  arteriosclerosis, a cu te  necro tic  p an crea titis  and 
ja u n d ic e . H istology of th e  p an creas  revealed b asa l cell m e tap la s ia  and  m arked  
pap illo m ato sis  of th e  p a n c re a tic  ducts. The o b stru c tio n  of th e  pan crea tic  ducts 
h a d  ev id en tly  led to  s ta g n a tio n  of the p an c rea tic  ju ice . E lastosis around  the  
sm a ll an d  m edium -sized p a n c re a tic  ducts can  be seen on Fig. 2.

2. The m ost ad v a n c e d  cases of elastosis w ere associated  w ith  a rte rio ­
sc lerosis , in  8 cases w ith  h y p ertension  (Fig. 3).
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F ig . 1. E lastosis w ith in  th e  walls of m edium -sized an d  sm all p an creatic  ducts . (M ale, 50 years 
o f age. A u to p sy  D iary  No. 417/950. W eig ert’s resorcin-fuchsin  sta in )

Fig. 2. L eft, p ap illo m ato sis  of pancreatic  du c ts (H aem ato x y lin -eo sin  s ta in ). R ig h t, elastosis 
o f  sm all ducts . (W eigert’s resorcin-fuchsin  sta in )

3  Acta Morphologica IV/2
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3. In  pancreases in  w hich  m arked  elastosis was p resen t a ro u n d  th e  ducts, 
th e  cau d a l area w as th e  one chiefly  affected . E lastosis occurred m ain ly  in  the  
sm all an d  m edium -sized d u c ts . M ajor d u c ts  w ere n o t involved , even  w hen 
th e i r  w all was considerab ly  th ickened . A m ong th e  36 cases of adv an ced  elastosis, 
19 show ed grave p an c rea tic  lipom atosis.

D iscussion

O pie , and la te r  Archibald, s tud ied  th e  role of O ddi’s sph in c te r in  d ifferen t 
d iseases, poin ting  o u t th a t  calculi o r a neurogenic  spasm  could b rin g  ab o u t 
a  d y sfu n c tio n  of th e  sp h in c te r, in  w hich case pressure w ith in  th e  p an crea tic  
d u c ts  is increased. M yers  an d  Keefer, as well as R ickm an  and  Colp, found  a spasm  
o f O d d i’s sph incter in  d u o den itis  o f congestive origin, or following h eav y  d rink ing  
o r ea tin g . In  such cases Y a te r’s p ap illa  becom es oedem atous, in h ib itin g  th e  
flo w  o f b o th  bile and  p an c rea tic  ju ice. Baló  an d  Ballon, as well as R ich  and  
D u ff ,  h av e  m ade ep ith e lia l m etap lasia  responsib le for th e  s ta g n a tio n  of 
p a n c re a tic  juice. In  th e  w ell-know n syndrom e of re trac tile  steno tising  O dditis 
(del Valle, 1925) th e  scarred  Y a te r’s pap illa  in h ib its  th e  flow of p an c rea tic  ju ice  
a n d  th e  consequential d igestive failure leads to  stea to rrhoea .

T h ere  is a sim ila rity  betw een  th e  v ascu la r changes occurring  in  h y p e r­
te n s io n  (  Baló, Róna  an d  Lábas)  and  those  observed  b y  us in  th e  elastosis of 
d u c ts . E lastosis a round  th e  pan crea tic  duc ts  m arked  w ith  3 or 4 crosses was 
m o s tly  found  in sub jec ts  w ho had  died  o f h e a r t  failure, cirrhosis, tu m o u r  of 
th e  h e a d  of th e  pancreas, o r w ho h ad  suffered from  cholelithiasis. As i t  is know n 
fro m  th e  experim ents o f Opie, and  M yers  an d  R ichm an  and  o thers, in  card iac  
or p o r ta l  congestion V a te r’s p ap illa  becom es con stric ted  and th e  pressure  w ith in  
th e  d u c ts  increase. T he sam e m echanism  ac ts  in  tum ours of th e  h ead  o f the  
p a n c re a s , in  cholelithiasis, o r w hen  th e  lu m en  of th e  ducts is co n stric ted  by  
b a sa l cell m etap lasia  or papillom atosis. T he increased  in tra d u c ta l p ressu re  
c a n n o t fa il to  involve th e  w all of th e  sm all an d  m edium -sized ducts, a fac t 
w h ich  accounts for th e  th ick en in g  and  elastosis o f th e  walls.

Ssobolew  (1902), liga ting  th e  W irsung ian  d u c t in  the  dog, observed th a t  in  
som e o f th e  cases there  followed an  increase in  am o u n t of th e  elastic  su b stan ce  
a ro u n d  th e  small ducts. Lázár, from  th e  1st D ep t, of Surgery  of B u d ap est U n i­
v e rs ity  M edical School, perfo rm ed  p a rtia l an d  com plete  ligatures of th e  p a n c re a ­
tic  d u c t  in  dogs and  k in d ly  gave us access to  his m a te ria l. W e could observe 
th a t  to ta l  ligation was follow ed b y  a tro p h y  o f th e  pan crea tic  p a ren ch y m a b u t  
no e lasto sis . P a rtia l lig a tu re  in  five cases re su lted , how ever, in  a significant 
in crease  in  the am ount o f  e lastic  substance  a ro u n d  th e  pancreatic  duc ts  (F ig . 4). 
I n  th e se  cases the  elastic  fibres did n o t show  th e  delicate w avy  p a tte rn  recog­
n ized  in  h u m an  elastosis, th o u g h  a close resem blance was evident.
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Fig. 3. R ig h t, elastosis o f p an crea tic  d u c ts  in  a  fem ale su b jec t o f 51 years, w ith  arterio sclerosis. 
(A. D. N o. 156/949.) L eft, con tro l. (M ale sub ject, 47 y ears. A. D . No. 376/950. W eig ert’s resorcin-

fuchsin s ta in )
Fig. 4. Increased  a m o u n t o f e lastic  substance a ro u n d  th e  p an crea tic  ducts of a dog a f te r  a r t i ­

ficial constr.c tion  of th e  W irsungian  d u c t. (W eig ert’s resorcin-fuchsin s ta in )

3
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I t  is p robable, t h a t  in  experim ental e lastosis i t  is also the  increased  pressure 
w hich  is responsible fo r th e  increase in  th e  a m o u n t of elastic fibres. T h e  q u a n tity  
o f  e las tic  substance  accu m u la tin g  in  th e  sm all p an crea tic  ducts m ay  possib ly  
ra ise  th e  e lastic ity  o f  th e ir  wall.

E lastosis o f th e  p ancreas is freq u en tly  associa ted  w ith  arteriosclerosis. 
Th is fa c t  confirms th e  v iew  o f Baló and R ó n a , w ho consider the  m obilized elastic  
su b s ta n c e  of th e  g re a t vessels as the  source o f  endogenous elastin .

I t  was observed th a t  elastosis of th e  p a n c re a tic  ducts is o ften  associated  
w ith  pan crea tic  lipo m ato sis . The finding m a y  b e  explained w ith  Baló?s th eo ry , 
th a t  focal necroses are  responsible for p a n c re a tic  lipom atosis. W hen  th e  in tra - 
p a n c re a tic  pressure rises, th e  enzymes pass th ro u g h  th e  walls o f th e  d u c ts  in to  
th e  p a ren ch y m a, w h ich  th e y  digest. W ith  tim e , f a t ty  tissue occupies th e  necro tic  
areas.

K o ka s , Földes an d  B anga  have d e m o n s tra te d  th a t  pancreatic  ju ice  con ta in s 
e la s ta se . The la t te r  is o p era tiv e  no t only in  th e  d issim ilation of e lastic  fibres, 
b u t  also in  th e ir  p ro d u c tio n .

Sum m ary

E x am in a tio n  of th e  p an creas o f 100 sub jects d ied  w ith  various diseases revea led  in 36 
cases e lastosis, i. e. an  increase  in  th e  am ount of e la s tic  su b s ta n c e  around  th e  sm all a n d  m ed iu m ­
sized p an crea tic  ducts. A  rise  in  in tra -pancreatic  p re ssu re  m a y  account for th e  developm en t of 
e lasto sis, w hich is fre q u e n tly  associated  w ith  a rte rio sc le ro sis . E lastosis of th e  ex c re to ry  d u c ts  
m a y  b e  associated  w ith  lipom atosis .
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ЭЛАЗТОЗ В ПОДЖЕЛУДОЧНОЙ ЖЕЛЕЗЕ 

И. Ласло и М. Гал 

Р е з ю м е
Мы исследовали поджелудочную железу у 100 больных, погибших вследствие раз­

ных заболеваний. Среди этих случаев мы нашли в 36 случаях выраженное размножение 
эластического вещества вокруг мелких и средных выводных протоков железы (»эла- 
стоз«).

В 64 остальных случаях эластоз панкреатических протоков или совсем не набю- 
далось или-же эластоз являлся только весьма незначительным. Самым тяжелым эласто- 
зом сопровождались застойный дуоденит, рак головной части поджелудочной железы, 
камня жельчного хода и папилломатоз панкреатических ходов.

Мы нашли подобные изменения у собак после частичной перевязки Вирсунгя- 
нова протока поджелудочной железы. Известно, что в таких случаях давление внутри 
ходов поджелудочной железы увеличивается, и это увеличение давления является 
причиной возникновения эластоза' поджелудочной железы.

Эластоз главного выводного протока поджелудочной железы часто сопровождается 
артеиосклерозом. Эластоз выводных протоков может осложняться липоматозом подже­
лудочной железы.
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