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In  cases of th rom bosis, in ju ry  or tu m o u rs  involving the  p o rta l ve in , liga­
tion  o f th e  vessel for a  sh o rte r  or longer perio d  is, o f necessity, one o f th e  m ajo r 
an d  ev er p resen t p roblem s th e  surgeon m u st face.

As early  as 1856, Ore [25] had  re p o rte d  th a t  in  rab b its  lig a tio n  o f th e  
p o rta l v e in  was fa ta l w ith in  a short period o f tim e . In  1877, Claude B ernard [6] 
had  described  the  sym ptom s elicited b y  th e  liga tion  of the  p o rta l ve in . I t  has 
been s ta te d  th a t  when p o rta c a v a l anastom osis w as perform ed (E ck , [11], Pavlov, 
[26] ) a n d  th e  porta l v e in  ligated  for a period  exceeding 30 m inu tes, th e  o u t­

come of th e  operation w as fa ta l in  every  case. (Large, Preshaw , [19], Csillag, 
Jetiinek, N ovák, [8] ).

I n  1875, Soloviev [33 ] was the  f irs t to  re p o rt th a t  in cases w here th e  b ra n ­
ches o f th e  porta l ve in  h a d  been ligated  p rev iously  and  th e  m ain  tru n k  itse lf 
was lig a ted  only after co lla tera ls  had  developed  ( Ito and  Omi [16], N eu h o j [23], 
Torcigliani[  36], Sappe y  [31 ], Josselin de Jong  [17], Hedri [14 ], Oehleeker [24 ], 
K usnetzow  [18], Ore [25], Claude Bernard [6], Childe, M ilnes, Holsivade, Gore [5 ], 
C o/p [7 ]) th e  dog w ould  survive.

A cu te  stran g u la tio n  o f th e  porta l v e in  is inev itab ly  le tha l in  b o th  m an 
and  an im al. A ttem pts m a d e  a t  delaying p o rta l d e a th  and  to  ensure a n  a t  least 
tem p o ra ry  survival h av e  been num erous. A ortic  com pression ( Senn , Dahlgreen, 
Thöle [35 ]), infusion ( Borszéky  and Báron  [3 ]) a n d  transfusion  of b lood  ( M allet- 
Guy, Device, Galgolphe [21 ]) and  fina lly  rem o v al of th e  en tire g as tro in tes tin a l 
tra c t  to g e th e r w ith  th e  spleen (E lm an  an d  Cole [12]) have been th e  m ethods 
used to  a tta in  th is en d .

T he actual cause o f  d ea th  has been a ttr ib u te d  to  anaem ia (E lm a n  an d  
Cole [12], Boy cel [4 ], T appeiner  [34], R anschoff [30 ]), to  toxaem ia  (E lm a n  and 
Cole [12], Peck and Grover [27]), to  im p airm en t o f hepatic  function  ( S ch ijj  [32] 
and  to  neurogenic fac to rs  (Burdenko  [35], Thöle [35]).

In  th e  experim ents to  reported  a tte m p ts  were m ade a t e lu c id a tin g  some 
concern ing  th e  s tran g u la tio n  of th e  p o rta l ve in  a n d  avoiding d e a th  due to  th a t 
procedure. The experim en ts, leading to  th e  d iscovery  of an en tire ly  successful 
m ethod , were perform ed in  3 series.

1 Acta Morphologica IV/3.
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Fig. 1. ECG. b efore  o p en in g  
of abdom en: S inus rh y th m , 
low am p litu d es in  le a d  I .,  
T 1 neg. T "  pos., low , T m 
pos. ST 1. 11. 1,1 in  th e  iso­

electric  lin e .

Fig. 2. ECG. a t  24 m in u te s  
following liga tion  o f  p o rta l 
vein. Sinus rh y th m , P 1 f la t ,  
P 11. 111 h igh, p e ak e d , T, 
neg., T 11- 111 pos., v e ry  
low, ST11. 111 m ark e d ly  d e ­

pressed .

Fig. 3. ECG. a t  44 m in u te s  
following lig a tio n  o f  p o rta l 
vein. Sinus rh y th m , P 1 low, 

P 11- 111 h igh , p e ak e d ,
T 1- I[. 111 n eg ., S T 1 isoelec­
tric , ST 11- 111 m a rk e d ly  

depressed .

Fig. 4. ECG. a t  50 m in u te s  
following lig a tio n  o f p o rta l  
vein . A u to m atic  v e n tr ic u la r  
systoles, a t  r a ta  o f  a b o u t 
8 p e r m in ., no  P  w aves 
visible, th e  base  o f th e  O R S 
com plex w idened  (0,17 sec), 

no T  w aves.
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In  the fir s t series, 6 dogs w ere used. The p o rta l vein  was lig a ted  for 20 to  
40 m inutes, as described in  an o th e r paper ( Csillag, N ovak, J e llin ek[8 ]). None 
o f th e  anim als su rv ived  the opera tion .

I n  the second series the  p o rta l vein  was liga ted  in  9 dogs.
O f the  9 experim ents in  th is  series, one is described in  som e de ta il. P rio r 

to  opening the abdom inal cav ity , I - I I - I I I  lead  electrocard iogram s w ere m ade 
an d  th e  blood pressure recorded b y  cannu la ting  th e  r ig h t fem oral a r te ry . D uring 
th e  experim ent e lectrocardiogram s were tak en  a t  in tervals  of 4 to  6 m inutes 
an d  the blood pressure was con tinuously  recorded. In  ad d ition , blood from  the 
p o rta l vein and th e  in ferior v en a  cava  was te s ted  for c lo tting  p rio r to , and 6 
a n d  20 m inutes a fte r  ligating  th e  p o rta l vein.

O nly 4 characteristic  electrocardiogram s are show n. (Figs. 1 to  4.)

Evaluation oj the experiment

Following lig a tu re  of th e  p o rta l vein, blood pressure declined  gradually . 
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ceased.

In  the  ECG ta k e n  a t 14 m inu tes there  was a lread y  evidence o f a depressed 
ST in terval.

A t 44 m inu tes, w hen blood pressure an d  b rea th in g  w ere no m ore record­
able, very  m arked  changes ap p eared  in  all th ree  leads on b o th  th e  T  wave 
an d  th e  ST in te rv a l.

A t 48 m inutes th e  a triu m  was para lyzed , th e  v en tricu la r ra te  w as very 
slow, b u t regular.

A t 55 m inutes 1 or 2 au to m atic  ven tricu la r systoles were s till de tec tab le , 
in  sp ite  of the fac t th a t  blood pressure h ad  no t been recordable fo r 9 m inutes 
an d  th e  anim al ceased b rea th in g .

Cardiac function  d e te rio ra ted  parallel w ith  th e  decrease of b lood pressure. 
Clinical death  ensued 44 m inutes a fte r  clam ping th e  p o rta l vein , while, according 
to  th e  electrocardiogram s, a f te r  55 m inutes.

C lotting tim es w ere as follows.

1 *
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P r io r  to  clam ping th e  p o r ta l  vein, p o rta l ve in  b lood, 2 to  5 m inu tes,
vena cav a  inferior, 2 to  5 m inutes.

6 m inutes after c la m p in g  porta l vein b lood  1—3,5 m in ., v en a  cava
inferior b lood  1—4 m in.

20 m inutes after c lam p in g  po rta l vein b lood  1 —1,5 m in ., vena  cava
inferior b lood  1/2—1 m in.

I n  add ition  to th is  d e ta ile d  analysis, in  th e  follow ing a  general evaluation  
o f  th e  9 experim ents is p re se n te d .

C lam ping of th e  p o r ta l  v e in  was accom panied  b y  rap id ly  developing 
co llap se  in  every case. I f  th e  c lam p  was no t released, th e  blood pressure decreased 
to  0 a n d  th e  anim al d ied  in  31 to  55 m inutes, w ith  no resp ira tio n  an d  blood 
p re s su re  recordable during  th e  la s t  5 to  10 m inu tes. T he f irs t  changes to  occur 
in  t h e  E C G  appeared on th e  ST  in te rv a l, th en  on th e  T  w ave, a n d  increased  
p a ra l le l  w ith  the collapse. D u r in g  th e  last 5 to  10 m inu tes signs of card iac  failure, 
su ch  a s  com plete a tr io -v e n tr ic u la r  dissociation, a tr iu m  paralysis w ith  v en tr i­
c u la r  au to m atism , m arked  b ra d y c a rd ia , v en tricu lar fib rilla tio n  were dem onstrab le  
b y  elec trocard iography . In  th e  5 experim ents w here clam ping was released  a t 
15, 17, 18, 30 and 32 m in u te s , respectively, th e  b lood  pressure d id  n o t decrease 
f u r th e r  a n d  rem ained a t  th e  red u ced  level (40, 50, 60 m m ) for som e tim e , th en  
b e g a n  to  increase, b u t n ev e r re tu rn e d  to  th e  in itia l level (120—170 m m ). This 
in c re a se  o f blood pressure la s te d  fo r from  15 to  41 m in u tes , w hen a n o th e r w ave 
o f  co llap se  followed, th e  p re ssu re  decreased a n d  becam e unrecordab le  in  16, 
24, 56 , 90 an d  135 m inu tes, re spec tive ly , and  th e  an im al d ied . The ECG  changes 
w ere  id e n tic a l w ith th o se  d esc rib ed  above.

T h e  experim ents h av e  sh o w n  th a t  clam ping o f th e  p o rta l vein  is accom ­
p a n ie d  b y  a collapse fa ta l w ith in  a  short tim e. I f  clam ping  is re leased  w ith in  
30 m in u te s , the collapse is te m p o ra rily  relieved, th o u g h  for no t m ore th a n  45 
m in u te s , b u t  the  second ep isode  o f  collapse w hich follows causes fu r th e r  deterio ­
ra t io n  a n d , finally, com plete fa ilu re , of heart function . N one of th e  9 anim als su r­
v iv e d  th e  f irs t or the second co llapse. Parallel w ith  th e  d e te rio ra tion  of th e  s ta te  
d u r in g  th e  collapse, m a rk e d  EC G  changes p resen t them selves w hich  prove 
irre v e rs ib le . In  this series n o th in g  was done to  p rev en t o r relieve th e  collapse.

I n  the third series h y p o th e rm ia  was em ployed, s ta r tin g  from  th e  obser­
v a t io n  t h a t  i t  has succesfully b e e n  used  in  cardiac su rgery  ( Lew is an d  T a u jic  [20 ]), 
a n d  t h a t  cooled experim en ta l an im als  tolerate occlusion o f th e  in ferior or supe­
rio r  v e n a e  cavae for a lo n g er p e rio d  of tim e. I t  m a y  he assum ed th a t  in  such 
cases a  reduced  ra te  of m e tab o lism  m ay p lay  som e role.

O f  H ungarian  a u th o rs , H orváth  [15] in  1871, A szód i Z .[  1] in  1921, J .  
P ó lya  [29 ] in  1942 and I .  C sillag, I .  Novak, E . Egedy, H . Jellinek  [10 ] in  1953 
w ere  concerned  w ith  h y p o th e rm ia .

I n  th is  series th e  b o d y  te m p e ra tu re  of th e  dogs w as decreased to  23° to  
28° C b efo re  clamping th e  p o r ta l  ve in  for periods of 45 to  51 m inutes. T he 7 dogs
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Fig. 5 . ECG before lig a tio n  of 
p o rta l  ve in . Sinus rh y th m , low  
am p litu d es in  lead  I. T  pos., low, 
T 11. 111 pos. ST 1' " . 111 in  th e  iso­

e lectric  line .

F ig . 6. ECG. a t  28 m in u te s  fo l­
low ing lig a tio n  of p o r ta l  vein . 
Sinus rh y th m , P  w aves p eak ed , 
R 1 h ig h er, R " . 111 v e ry  low. T 1 
pos., low , T " . 111 neg. ST 1. " . 111 
isoelectric . T he an im al w as sh iv ­

ering.

F ig. 7. ECG a t 55 m in u tes  follow ­
in g  lig a tio n  o f p o rta l v e in , (10 
m in u te s  a f te r  release o f liga tion  
a n d  rew arm ing). Sinus rh y th m . 
P 1 low , P 11. 111 h igh , p eak ed , R 1 
low, R " . 1"  h igh , T 1 f la t  T " . 111 

slig h tly  neg. ST 1 isoelectric, 
ST 11. 111 deflected  and  sligh tly  

e levated .

F ig. 8 . ECG 14 hours a f te r  lig a ­
tio n  o f  p o rta l ve in , 13 hours a f te r  
re lease  o f  ligation . Sinus rh y th m , 
low  am p litu d es in  lead  I . ,  p o s i­
t iv e  P  w aves. R " . '"  h igh , T 1 low , 
T 11. 111 p o sitive . ST1. " . 111 isoelectric .
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o f th is  series all su rv iv ed  th e  operation. P r io r  to  inducing  hypo therm ia , th e  
an im als  were an aesth e tized  w ith  2 ml of m o rp h in e  and  in tra trach ea l e th e r, 
w ith  a  specially devised  a p p a ra tu s  (Csillag, N o vá k  [9 ]). The body  tem p era tu re  
o f  th e  dogs was reduced  to  28° C in  30 to  60 m in u tes . Cooling was perform ed in  
ice -w ater, and w arm ing  u p  b y  im m ersion in to  w a te r  of 31° to  45° C for ab o u t 
60 m in u tes . Room  te m p e ra tu re  varied  betw een  25° an d  30° C. W ith in  a few 
h o u rs  a fte r w arm ing u p  th e  dogs could w alk  a b o u t.

O ne of the 7 ex p erim en ts  of th is series is described  in  detail.
4 characteristic  e lec trocard iogram s are p re sen ted . (Figs. 5 to  8.)
O n cooling, th e  b o d y  tem p era tu re  decreased to  27° C an d  th e  dog sh iv e r­

e d . 20 m inutes a fte r im m ersion  in to  th e  w arm ing  b a th  rec ta l tem p era tu re  rose 
to  32° C, shivering d im in ish ed  an d  the  anim al b egan  to  w aken. Two hours la te r  
i t  w alk ed  about an d  14 h ours la te r  it  fed norm ally .

T he experim ents m a d e  o n  7 dogs to  s tu d y  th e  ligation  of th e  p o rta l ve in  
u n d e r  hypo therm ia m a y  be  e v a lu a ted  as follows.

W hen clam ping o f th e  p o rta l vein was p e rfo rm ed  in  hypo therm ia , th e  
dog  survived an o b stru c tio n  o f the  p o rta l b lood  flow  lasting  45 to  51 m inu tes. 
T h e re  w as a delay in  th e  appearance  of e lec trocard iograph ic  changes, w hich  
w ere  o f a lesser degree th a n  in  th e  previous g roup  an d  presen ted  them selves 
s im u ltaneously  on th e  ST in te rv a l and the  T  w ave. A fter th e  clam p h ad  been 
ta k e n  off, anaesthesia  w as d iscon tinued  a n d  th e  an im al was rew arm ed. Soon 
a f te rw a rd s  resp ira tion  a n d  h e a r t  function  becam e norm al an d  th e  dog could 
w a lk  ab o u t w ith in  2 to  3 h o u rs . N ext day , som e 14 to  16 hours a fte r  th e  in te r ­
v e n tio n  th e  anim al b eh av ed  norm ally , it  to o k  food, m oved abou t in  a norm al 
m a n n e r , and  no patho lo g ica l change was p re sen t on th e  electrocardiogram .

W e could de tec t no  lesion  a ttr ib u tab le  to  th e  clam ping of th e  p o rta l vein  
i f  th is  occurred in  h y p o th e rm ia , although in  an im als w ith  a norm al tem p era tu re  
th e  procedure caused d e a th  in  every  case. This m eans th a t  b y  reducing th e  bo d y  
te m p e ra tu re  for th e  p e rio d  o f  p o rta l o b stru c tio n  we succeeded in  keeping th e  
an im als  alive. N orm otherm ic  anim als were a u to p s ied  im m edia te ly  a fte r dea th . 
O f th e  dogs w ith  h y p o th e rm ia  3 were sacrificed  1 ho u r a fte r rew arm ing, 4 a t 
la te r  po in ts of tim e, th e  la s t  one was killed on th e  90 th  day.

T he two groups (hypo therm ic  and  norm otherm ic) exh ib ited  ch a rac te r­
is t ic  an d  clearly d is tin g u ish ab le  differences a t  au to p sy . The changes w ith in  
th e  ind iv idual groups w ere sim ilar and  differed o n ly  in  th e  ex ten t or degree of 
th e  lesions. For th is  reaso n  from  each group o n ly  one rep resen ta tive  case will 
b e  described in de ta il.

In  the  anim al to  be  rep o rted  from  th e  no rm otherm ic  group (No. 1), th e  
p o r ta l  vein  was clam ped  fo r 45 m inutes an d  th e n  released. 9 m inutes la te r  th e  
dog  succum bed w ith  th e  u su a l sym ptom s.

The m ost m ark ed  changes were d e tec tab le  in  th e  in testines. W ith  th e  
ex cep tio n  of two th ird s  o f th e  colon, th e  in testin es  were d a rk  livid, th e  m esen-



F ig .  9. Segm ent o f in te s tin e  from  n o t hyp o th erm ized  (a) dog. Segm ent o f in te s tin e  from  h y p o th erm ized  (b) dog. 
Fig. 10. Gross section of in te s tin a l villi from  a n o n-hypo therm ized  dog. N ote diffuse haem orrhage in  strom a.
F i g .  1 1 .  Mucosa from a non-hypotherm ized anim al. The interglandular spaces are distended, filled w ith blood.
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t e r y  w as m arked ly  swollen, oedem atous, w ith  extensive haem orrhages, p a r ti­
c u la r ly  in  th e  areas a d jacen t to  th e  in testin es . In  some areas th e  haem orrhages 
w ere  co n flu en t, m ak ing  th e  f a t ty  tissue h a rd ly  recognizable. (F ig. 9.)

I n  th e  gastric serosa, especially  in  th e  py loric  region, g rea tly  d ila ted  blood 
vesse ls could  be seen, a n d  a t  sites haem orrhages.

T h e  spleen was liv id  a n d  d ilu te  b lood  oozed from  its  c u t surface. The 
su rfa c e  a n d  th e  cu t surface o f th e  liver offered  a  variegated  p ic tu re , w ith  pale 
a re a s  u p  to  3 cm in  d iam eter, an d  signs of liv id  congestion. T he k idneys were 
d a rk  liv id  and  m ark ed ly  congested .

T h e  rig h t ven tric le  of th e  h e a r t was g rea tly  d ila ted . O ther organs showed 
no  g ross changes.

H istology. The in te s tin a l changes w ere ex tensive and  irreversib le . H ae­
m o rrh a g e  was present in  a ll layers of th e  in te s tin a l wall, being so ex tensive  in  
th e  subm ucosal layer th a t  th e  m ucosa was p rac tica lly  separa ted  from  th e  m uscle- 
la y e r  in  w hich  it  d isplaced th e  fib res. In  th e  m ucosa, in  th e  axis o f th e  v illi, th e  
c o n n ec tiv e  tissue was obscured  b y  b lood ; th e  epithelium  w as, how ever, 
u n a ffe c te d . The s tru c tu re  o f th e  connective tissue in  th e  ax ia l p a r t  was 
reco g n izab le  only a t  som e sites. L ieberk iihn’s g lands were also d isp laced . The 
in te s tin e s  con ta ined  c lo tted  b lood . (Fig. 10 a n d  11.)

T h u s , b o th  gross an d  m icroscopical ex am in a tio n  revealed in  th e  in testines 
h ae m o rrh a g ic  in farction  w hich , a lthough  in  its  early  stage, was nevertheless 
irre v e rs ib le .

T h e  vessels of th e  gastric  m ucosa w ere a lm o st com pletely congested , filled 
w ith  e ry th ro c y te s . The m ucosal vessels w ere also d ila ted , ju s t  as th e  subserous 
vesse ls . T h e  sinuses of th e  spleen were m ark ed ly  distended, w ith  haem orrhages 
d e s tro y in g  th e  tissue visib le a t  sites. The liv er cells contained  on ly  reduced  
a m o u n ts  o f  glycogen ; som e o f th e  h ep a tic  sinuses were g rea tly  d ila ted , hyper- 
aem ic , w hile  in  o ther areas th e y  w ere em p ty , anaem ic. R enal vessels a n d  glom eruli 
w ere h y p e raem ic , w ith  few haem orrhagic  areas detectab le  in  th e  co rtex . A p art 
fro m  m a rk e d  hyperaem ia ex ten d in g  to  th e  capillaries th ere  w ere no  m icro­
scopic changes dem onstrab le  in  th e  h ea rt.

L ig a tio n  o j the porta l vein in  hypotherm ia  (No 1 H) in  a  dog killed b y  an  
overdose  o f  th e  anaesthetic  1 h o u r a fte r  rew arm ing  offered th e  following p ic tu re .

T h e  vessels of th e  in te s tin a l serosa w ere som ew hat m ore d is tin c t th a n  
u su a l. T h e re  were no o th e r changes d e tec tab le  in  th e  in testin a l w all.

I n  th e  m esenterium  sligh t oedem a w as p resen t h u t no haem orrhage.
T h e  liv e r was d a rk  liv id , a  g rea t am o u n t of d a rk  blood was d ischarged 

from  th e  c u t surface. O ther organs show ed no changes.
H isto logy. The vessels o f th e  in te s tin a l m ucosa appeared  sligh tly  congested. 

T here  w as no haem orrhage in  a n y  o f th e  layers. The lym ph  spaces o f th e  su b ­
m ucosa l la y e r  were d istended  a n d  filled  w ith  a  substance  sta in ing  hom ogeneously 
w ith  eo s in . There were no patho log ica l changes p resen t in  th e  o th e r organs.
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Com paring th e  find ings in  th e  tw o groups reveals th e  m ost conspicuous 
differences in  th e  in testin a l changes an d  in  th e  im pairem en t of h ep a tic  c ircu la­
tio n . I n  th e  cases w ith o u t hypo therm ia , in te s tin a l haem orrhagic in fa rc tio n  
(F igs. 9, 10, 11) was one of th e  causes of d ea th  an d  p robab ly  also o f th e  fa ta l 
collapse. The in testina l changes were in  full ag reem ent w ith  th e  d a ta  in  th e  
lite ra tu re  (P ick , N eu h o f [28], [23] ), and  th e ir  seriousness was to  a ce rta in  e x te n t 
dependen t on th e  d u ra tio n  o f clam ping. B eyond a  certa in  tim e, how ever, ev e ry  
lay er o f th e  in testina l w all becom es involved.

In  th e  anim als w ith  h y p o th e rm ia  there  w as no in farc tion  an d  th e  in te s ­
tines exh ib ited  a norm al s tru c tu re  (Fig. 9). In  a  few  instances th ere  w as m ark ed  
congestion presen t, in  one case slight haem orrhages could be d e tec ted  in  th e  
in te s tin a l follicles ; these  changes, however, w ere of a v e ry  sm all e x te n t. No 
haem orrhage occurred in  th e  m esentery. I t  seem s th a t  th e  neu ro -vascu lar- 
changes, effects of h y p o th e rm ia  (vascular spasm ) also p a rtic ip a te  in  th e  p rev en ­
tio n  o f in testin a l changes. T his is suggested also b y  th e  n a tu re  of th e  h ep a tic  
changes.

In  cases w ith  no h y p o th e rm ia , anaem ic foci an d  areas resem bling Z ah n ­
ty p e  in farc tions were d e tec tab le  in  th e  liver. A  red u c tio n  of th e  h ep a tic  b lood 
flow  explains th e  anaem ia, w ith  th e  anatom ical re la tions responsible fo r th e  
localization  of th e  anaem ic areas (M allory [22] ). The Z ahn-type  in fa rc tions 
were p ro b ab ly  due to  a  decrease in  pressure in  th e  p o rta l vein  an d  to  re flu x  
from  th e  vena cava ( F ilep ,C ohnheim  and  Litten  [13]). In  th e  cases w ith  h y p o ­
th e rm ia  th e re  was m arked  cyanosis in  the  liver, p ro b ab ly  owing to  a re flu x  
from  th e  vena  cava subsequen t to  ligation of th e  p o rta l vein , and  to  th e  in creas­
ed  flow  resu lting  a fte r th e  clam p h ad  been released an d  th e  tra p p e d  blood 
of th e  p o rta l vein had  en te red  th e  liver. A sho rt tim e  (60 m inutes) a f te r  opera­
tio n  th is  m ay  m anifest itse lf  in  th e  form  of m arked  congestion.

T he lym ph  vessels in  th e  in testines were g rea tly  d ila ted  in  th e  an im als 
w ith  hypo therm ia . In  cases w ith o u t hypo therm ia  th e  v aso d ila ta tio n , being  
p ro b ab ly  a  secondary consequence of congestion, w as less ev iden t.

D epend ing  on th e  site  o f  ligation , th e  spleen p resen ts various p ic tu res. 
T he sinuses are em pty  if  th e  p o r ta l  vein has been  liga ted  below th e  splenic vein , 
since th e  sto red  reserves o f b lood  en te r the  circu lation . W hen i t  is above th e  
splenic vein  th a t  the  liga tion  h as  been applied, th e  spleen is congested , since 
no  ev acua tion  is possible th ro u g h  th e  obstructed  splenic vein.

O n th e  basis of th e  p a tho -ana tom ical find ings, ligation  of th e  p o rta l vein  
leads to  d ea th , w ith  in te s tin a l in farc tion  and  subsequen t collapse, i. e. w ith  
irreversib le  anatom ical changes. T he developm ent o f these  anatom ical changes 
could  successfully be p rev en ted  b y  hypo therm ia  an d  in  th is  w ay  i t  becam e 
possible to  avert th e  d ea th  o f th e  experim ental anim als.
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Sum m ary

E x p erim en tal ev idence accu m u la tin g  over a  c e n tu ry  has unequ ivocally  show n th a t  
l ig a tio n  o f th e  portal vein  fo r m o re  th a n  30 m inutes is a lw ay s fa ta l (p o rta l d e a th ). T h is  could 
b e  co n firm ed  in  two of 3 series o f  experim ents. In  th e  th ir d  series th e  bo d y  tem p e ra tu re  of 
d o g s w as reduced to  23°— 2 8 3 C p r io r  to  ligating  th e  p o r ta l  v e in . T he an im als su rv iv ed  clam p­
in g  o f  t h a t  vessel for m ore  t h a n  30 m inutes in  e v e ry  case. A ccording to  au to p sy  find ings, 
l ig a tio n  o f th e  po rtal vein  le a d s  to  d e a th  by causing in te s t in a l  in fa rc tio n , i. e. a n  irreversib le  
a n a to m ic a l change. The d e v e lo p m e n t o f th is irreversib le  change  could successfully be p re v en t­
e d  b y  h y p o therm ia  and th u s  i t  becam e possible to  a v e r t  th e  d e a th  o f  th e  an im als . T he experi­
m e n ts  w ere controlled b y  e lectro card io g rap h y .
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ПРЕДОТВРАЩЕНИЕ »ВОРОТНОЙ СМЕРТИ« ПУТЕМ ПРИМЕНЕНИЯ ГИПОТЕР­
МИИ (ГИБЕРНИЗАЦИИ)

И. Чиллаг, X. Еллинек и Э. Эгеди 

Р е з ю м е

Уже столетие различные исследователи утверждают на основе эксперименталь­
ных данных, что зажим воротной вены в течение 30 минут ведет к смерти (»воротная 
смерть«). Авторы подтверждали этот факт двумя сериями собственных опытов. В третьей 
серии опытов авторы сначала охлаждали подопытных собак до тех пор, пока темпера­
тура в прямой кишке не достигла 23 -  28 ’ С, и только тогда они зажимали воротную вену. 
Животные выдержали зажимание воротной вены во всех случаях даже дольше 30 минут. 
По данным патологоанатомических исследований, зажимание воротной вены ведет к 
смерти при явлении инфаркта желудочно-кишечного тракта, то есть при необратимых 
анатомических изменениях. При помощи охлаждения удалось предотвратить эти анато­
мические изменения и таким образом сохранять в живых подопытных животных. Авторы 
проверяли приведенные случаи также при помощи электрокардиографии.


	3. szám
	Csillag I.–Jellinek H.–Egedy E.: Prevention of Portal Death by menas of Hypothermia������������������������������������������������������������������������������������������

	Oldalszámok������������������
	259����������
	260����������
	261����������
	262����������
	263����������
	264����������
	265����������
	266����������
	267����������
	268����������
	269����������


