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V ery little  has been w ritten  on th e  surg ical tre a tm e n t o f in ju ries to  th e  
g rea t veins. In  his m onograph  »The Surgical T re a tm e n t o f Blood Vessel Lesions« 
[36] 1951), P etrovsky  w rites: »E ven  during  th e  la s t w orld w ar no sum m arizing 

rep o rt was published  on th e  subject of m odern  tre a tm e n t o f ve ins lesions.« 
P etrovsky  was one of th e  first to  d irect a tte n tio n  to  th e  sub jec t an d  em phasize 
th e  im portance  of its  tre a tm e n t.

In  B y a lik 's  s ta tis tic  in  1946 [2] vein  lesions am ounted  to  39,6 p e r cen t 
o f all blood vessel in ju ries. A ccording to  H u n tin g to n , ou.t o f 106 cases o f vein 
in ju ry , 86, i. e. 81.1 per cen t, died.

In ju ries to  th e  g rea t veins are usually  tre a te d  b y  th e  following m eth o d s:
a)  liga tu re  ;
b)  app lication  o f a la te ra l or circular su tu re  ;
c) app lica tion  o f an  indw elling clam p ;
d)  w rapp ing  th e  in ju red  vein in a cuff o f  gelatine or fibrine foam .
In  case of linear in ju ry  w ithou t loss o f tissu e , su tu rin g  narrow s th e  calibre 

of th e  vein. If, how ever, in  th e  vein  wall a defec t o f th e  e x te n t o f on ly  a few 
square m illim eters has been  caused, th e  su tu re  will resu lt in narrow ing  and 
subsequent occlusion.

W hen tre a tin g  th e ir  in juries, certa in  differences m ust be observed betw een 
the  system s of th e  inferior vena cava and  th a t  o f  th e  portal vein. In  th e  in fra ren a l 
p a r t , th e  inferior vena cava m ay  be ligated  or even  div ided w ith o u t endangering  
life. On th e  o th e r h an d , a ligatu re  applied above th e  renal vein is in v a riab ly  
fa ta l, leading to  d ea th  w ith in  2 to  3 days.

In ju ry  to  th e  porta l vein  is an  u n freq u en t occurrence. This m ay  accoun t 
for th e  scarc ity  o f rep o rts  on th e  subject. T re a tm e n t p resen ts a difficult surgical 
problem .

The in ju ry  m ay  he b ro u g h t abou t u n d er various circum stances. Ferreire 
and  Caricchio [15 ] observed  a girl 12 years of age who h ad  developed sym ptom s 
of in te rn a l haem orrhage a fte r a fall. On opening th e  abdom en a linear in ju ry  
of 8 m m  leng th  was found on th e  anterom edial surface of th e  p o rta l vein . The 
sam e au th o rs  collected 19 fu rth e r  cases from  th e  lite ra tu re . I n -4 cases th e
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h a e m o rrh a g e  from  the p o r ta l  v e in  h a d  been due to  a b low  w ith  a b lu n t o b jec t, 
w hile in  3 cases to  p e n e tra tin g  in ju ry . In  12 cases th e  in ju ry  h ad  been caused 
d u rin g  o p e ra tio n . In  Ja n sen 's  case [21 ], fa ta l haem orrhage resu lted  from  gall
sto n e  a rro s io n . D uring o p e ra tio n  th e  p o rta l vein  is easily  vu lnerab le , owing 
to  i ts  id e n tic a l anatom ical re la tio n  to  th e  h ep a tic  d u c t and  th e  choledochus. 
W h en  in v e s tig a tin g  in to  th e  possib le  causes o f in ju ry  du ring  opera tion , i t  m u st 
be ta k e n  in to  consideration  th a t  n o t only patho log ica l processes such as in fla m 
m a tio n , adhesion , tum ourous in f iltra tio n , etc. m ay  ren d e r p rep a ra tio n  in  th e  
o p e ra tiv e  a re a  difficult, b u t  also th e  frequen t v a ria tio n s  in  th e  an a to m y  o f th e  
p o r ta l  v e in  and  the  e x tra h e p a tic  bile ducts  (D ouglas, [14], G riffilia n  [18], 
B endle  [1 ]). These facts acco u n t fo r th e  s ta te m e n t o f  Ferreire  an d  Caricchio [15 ] 
th a t  o u t  o f  19 cases of p o r ta l  v e in  in ju ry  12, i. e. 63 p e rc e n t, h ad  arisen  in  th e  
course o f  operation . N everthe less, th e re  are v e ry  few repo rts  on opera tive  
lesions in  th e  lite ra tu re . E x p e rim e n ts  have been  perform ed in  order to  clear 
th e  p ro b lem s of p o rta l vein in ju ry  an d  for study ing  th e  possibilities o f an  o p era tiv e  
so lu tio n .

L ig a tio n  of th e  p o rta l v e in  in  m an for a period  longer th a n  20 m inu tes 
is f a ta l ,  ex cep t in case o f h e p a tic  cirrhosis. D ea th  ensues w ith  sym ptom s of 
b lood  p ressu re  fall and  collapse ; venous stasis an d  haem orrhagic  in fa rc ts  are 
fo u n d  in  th e  stom ach, in te s tin e s  an d  spleen (T h ö le  [45 ]). In  th e  dog, liga tu re  
o f th e  p o r ta l  vein leads to  d e a th  w ith in  2 hours in  every  case. I t  is im possible 
to  sav e  th e  anim al e ith er b y  b lo o d  transfusion  or by  a tem p o ra ry  p o rto -cav a l 
an as to m o sis  ( M allet-G uy , D evice, Gangolphe [32 ]). Sudden occlusion of 
th e  p o r ta l  vein resu lts in  an  a b ru p t  fall w ith  50 p er cen t in th e  blood pressure. 
I f  th e  lig a tu re  is tak en  o ff w ith in  25 m inu tes, th e  b lood pressure re tu rn s  to  
n o rm a l (K u m a ta  [29]^. C om pression of the com m on m esenteric vein  leads to  
seq u e lae  reversible w ith in  25 m in u te s . I f  a fte r liga ting  th e  p o rta l vein  physio log
ica l sa lin e  is continuously  in je c te d  tow ards th e  liver, th e  blood pressure  rem ains 
a t  a c o n s ta n t level and  th e  an im a l m ay  be k e p t alive for a tim e (B o rszéky  and  
B a ro n  [6 ]^ . In  case o f liver cirrhosis the  p o rta l vein  m ay  be com pressed for 
a lo n g e r period  ; i t  is even  possib le  to  divide th e  vessel and  to  liga te  th e  p rox im al 
s tu m p . T h is is th e  m e th o d  em ployed  b y  Blakem ore  [4] for te rm in o -la te ra l 
po rto -cav a l-an asto m o sis , w h ich  m ay  be perfo rm ed  if  co lla terals have developed 
b e fo re h a n d . Torcigliani [46] carries ou t tw o successive operations on dogs. F irs t 
th e  v e in  is narrow ed to  one o f its  original lum en, and  a m o n th  la te r , w hen 
c o lla te ra ls  have a lready  b een  developed, is th e  p o rta l vein  com pletely  liga ted . 
P a r t  o f  th e  collateral veins, th e  so-called h ep a to p e ta l collaterals, conveys the  
b lo o d  from  the p o rta l vein  to  th e  liver. The m ost im p o rta n t o f these  vessels is 
th e  py lo ric  vein, w hich m ay  d ila ta te  to  th e  size o f th e  p o rta l vein  (  Sappe  y  [40 ]J. 
T h e  o th e r  collaterals, th e  h ep a to fu g a l ones, c a rry  th e  blood o f th e  p o r ta l  vein 
in to  th e  area of th e  in fe rio r an d  superior venae  cavae, to  th e  oesophageal, 
p e riu m b ilica l, ep igastric , h aem orrho ida l veins an d  th e  re tro p e rito n ea l anasto-
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m oses ( Josse lyn  de Jong  [28 ]). T h e  p o r ta l  vein usually  d iv id es  in to  two 
b ran ch es  ju s t  before en tering  th e  liver. L ig a tu re  of one of th e se  is o f  no fatal 
consequence considering th a t  in  th is  case b lood  is still conveyed  to  th e  liver 
b y  th e  o th e r b ran ch , as it  has been  describ ed  by Hedri [19 ] in  connection 
w ith  e x tirp a tio n  o f th e  left lobe of th e  liv e r  in  m an. H yperp lasia  o f  connective 
tissu e  an d  a tro p h y  o f th e  p arenchym a develops on the occluded side while on 
th e  u n dam aged  side com pensatory  h y p e r tro p h y  develops ( Oehlecker [35 ]) 
B lood from  th e  stom ach  and  th e  sp leen  is carried m ostly  in  th e  le f t, blood 
from  th e  in testin es  in to  th e  rig h t lobe o f  th e  liver, they  being m ix ed  w ith  ano ther 
on ly  to  a slight degree in  the  p o rta l v e in  ( G. Moore [33 \ ) .  T h ere fo re  th e  first 
ta sk  in  case o f a lesion to  th e  p o rta l v e in  consists obviously in  re s to rin g  the 
c ircu la tion . I t  is v ita lly  im p o rtan t th a t  th is  b e  accomplished w ith in  20  m inutes. 
T h e  m easures to  be tak en  depend on th e  e x te n t of the in ju ry . L in e a r  lesions 
are su tu re d  (Ferreire  an d  Caricchio [15 ]J. S u tu rin g  of injuries w ith  tis su e  defect 
re su lts  in  stenosis. A rap id ly  evolving sten o sis  o f this kind is fa ta l , a lth o u g h  the 
le th a l effect tak es  a longer tim e to  d ev e lo p  th a n  following a n  a b ru p t  to ta l 
occlusion ( M allet-G uy  [32 \ ) .  In  case o f  lesions w ith  tissue loss, th e  d e fec t m ust 
be  im m ed ia te ly  covered in  order to  re s to re  th e  v ita lly  im p o rtan t c ircu la tio n  of 
the p o r ta l  vein  w ith in  20 m inutes, w ith o u t causing stenosis. I n  th e  lite ra tu re  
availab le  we could find no m ethod  recom m ended  for covering d e fec ts  of the 
p o r ta l  vein.

A  new  procedure has therefore b een  developed for re s ti tu tin g  th e  wall 
o f th e  g rea t abdom inal veins in th e  dog. T h e  m ethod consists in  covering  the 
a rea  in ju red  w ith  th e  serous coat o f th e  sm all in testine, by su tu r in g  th is  to  the 
gap. E x p erim en ts  were perform ed in  th e  in fra re n a l an d 'su p ra ren a l sec tio n s of 
th e  in ferio r vena  cava  as well as on th e  p o r ta l  vein.

Experiments and observations

a) E xperim ents on the infrarenal p a r t o f  the inferior vena cava

T he opera tive  area  was the  section o f  th e  inferior vena cava b e tw e e n  the 
m ee tin g  p o in t o f th e  iliac veins and  th e  ju n c tio n  of the ren a l v e in s . The 
o p era tio n s w ere perform ed in  in tra tra c h e a l anaesthesia, th is  b e in g  th e  best 
m eth o d  o f ensuring  an  even and easily  reg is trab le  narcosis C sillag— N ovák

[HD-
A fte r  perform ing a m edian la p a ra to m y , in  order to  p rev en t sh ock , the 

p eriv ascu la r area was in filtra ted  w ith  a 0.25 p e r cent solution o f  novocaine, 
w ith  V ishn ievsky 's  techn ique. T hen  th e  section  of the  vena c av a  infe
rior be tw een  th e  ju n c tio n  of th e  iliac veins a n d  the  renal veins w as la id  free. 
T he veins from  th e  lu m b ar region were l ig a te d  and  the right u re th e r  passing 
th ro u g h  th e  area o f opera tion , was re tra c te d . A fte r the inferior v e n a  cav a  had
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Fig. 1, F ig . 2
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b een  la id  free, a clam p was applied  prox im ally  from  th e  ju n c tio n  o f  th e  iliac 
veins an d  ano ther clam p below  th e  orifice o f the  renal vein. A fte r  app lica tion  
o f  th e  clam ps th e  re sp ira tio n  becam e g radually  accelerated . O n th e  section 
b e tw een  th e  tw o clam ps, an  oval opening 20 m m  long and  10 m m  b ro ad , was 
m ad e  on th e  an te rio r w all o f th e  inferior vena  cava, th u s  p ro duc ing  a defect 
em b rac in g  abou t h a lf  th e  circum ference o f th e  vein. The gap w as covered  w ith 
sm all in testine , fixing th e  first loop o f th e  je ju n u m  by  m eans o f  a continuous 
e v e rtin g  su tu re  to  th e  in ferior vena cava, th u s  supplem enting  th e  defect in 
th e  w all o f the  vein  (F ig. 1). In  th e  beginning, a tra u m a tic  needles were 
em ployed  for th e  opera tio n , b u t  a f te r  som e tim e it was d iscovered  th a t  fine 
serous m em brane needles w ere equally  su itab le  for su tu ring , w hich  w as m ade 
w ith  paraffined silk dyed  b lack  w ith  In d ia  ink . E x trem e care m u s t be  tak en  
th a t  th e  defect of th e  vein  should  be covered b y  a piece of serous m em brane 
o f  sufficient size : one single inaccu ra te ly  applied  s titch  m ay co n str ic t th e  vessel 
to  such  an  ex ten t as to  p roduce throm bosis. A fte r having accom plished th e  su tu re  
o f  th e  serous m em brane, th e  clam ps were carefully rem oved, ta k in g  o ff first 
th e  p rox im al, th en  th e  d is ta l one. The lum ina  of the  in testin e  a n d  th e  vein 
are  sep ara ted  from  one an o th e r b y  th e  in te s tin a l wall (Fig. N o. 2). haem or
rh ag e  occurred in  th e  su tu red  area. A nticoagu lan ts have no t been used .

Observations

T he m ethod  described  has been te s te d  in  tw o successive series o f  experi
m en ts , first in  11, su b seq u en tly  in  8 dogs. T he 11 dogs opera ted  on in  th e  first 
series su rv ived  th e  in te rv en tio n  w ith o u t exception . P ost-opera tive  haem orrhage 
d id  n o t occur in any  o f th e  cases.

First series

Six of the  opera ted  dogs d ied  several days a fte r th e  o p era tion  from  in te r
c u rre n t disease or due to  techn ica l fau lts . F ive dogs were sacrificed.

Data o f  death o f  the s ix  dogs

T he first dog died on th e  3rd p o st-opera tive  day  from  diffuse p e rito n itis .
T he second dog d ied  on th e  10th day , due to  canine d istem per.
T h e  th ird  dog, w hich a week before h a d  undergone a cran ia l opera tion , 

d ied  on  th e  second d ay  from  an  unidentified  cause.
T he fou rth  dog died on th e  second d a y  ; the  u re th e r h ad  been  in ju red  

d u rin g  operation .
T h e  fifth dog died on th e  second day  from  in testin a l o b stru c tio n , because 

a t  th e  en d  of th e  opera tion  th e  in testin es  had  been p u t back  in to  th e  abdom en 
w ith  th e  m esenterium  tw isted . The chylous cyste rn  had  been also in ju red .

T h e  six th  dog died  on th e  s ix th  post-opera tive  day  from  in te s tin a l in 
v ag in a tio n .
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I n  these  six dogs th e  in fe rio r vena cava h ad  n o t been narrow ed in  con
seq u en ce  of the  in te rv e n tio n  an d  no obstruction  o f a n y  k ind  was found  a t  
a u to p sy .

D ata o f  the f iv e  sacrificed dogs

T h e seventh dog w as au to p sied  17 days a fte r  th e  opera tion . T o ta l occlusion 
a n d  o b lite ra tio n  of th e  in fe rio r vena cava h ad  o ccu rred  in  consequence o f con
s tr ic tio n  due to  an u n sa tis fa c to ry  su turing  tech n iq u e .

I n  th e  eighth dog, ex am in ed  on th e  5 th  p o st-o p era tiv e  day, th ere  w as 
no  tr a c e  o f constriction o f  th e  v en a  cava b u t  a sm all th ro m b u s was discovered 
in  th e  opening.

T h e  n in th  dog e x h ib ite d  on th e  5 th  p o s t-o p era tiv e  d ay  a nut-sized abscess 
in  th e  opera ted  area. T h e  novocaine had  been  co n tam in a ted .

T h e  te n th  dog w as au to p sied  on th e  8 th  d ay . T he vena  cava had  re ta in ed  
i ts  o rig in a l lum en, no tra c e  o f  constriction  w as found .

T h e  eleventh dog w as exam ined  on th e  22nd  d ay . The inferior v en a  cava  
p ro v e d  u n o bstruc ted  ; th e re  w as no narrow ing. T h e  opening h ad  been rep laced  
b y  a  sm ooth , shiny m em b ran e .

Second series

I n  th e  second series th e  m ethod  was te s te d  u p o n  8 dogs. All th e  dogs su r
v iv e d , an d  no haem orrhage occurred . Three o f th e  e ig h t dogs were killed on th e  
4 3 rd  d a y  after opera tion . I n  these  dogs no co n stric tio n  of th e  vena cava  was 
fo u n d , th e  vein was sm o o th  a n d  shiny a t th e  site  o f  th e  fen estra tion . The rem ain 
in g  five operated  dogs w ere a ll alive a t th e  tim e  th is  re p o rt has been com piled 
71 d a y s  after the  o p era tio n .

h) Experim ents on the suprarenal section o f  the vena cava

I n  tw o dogs of th e  second  group th e  o p e ra tio n  h ad  been perform ed on 
th e  su p raren a l section o f  th e  vena cava. I n  th e se  anim als th e  renal a rte ries 
a n d  veins were tem p o ra rily  lig a ted  for th e  period  needed  for covering th e  in ju ry , 
15 to  30 m inutes.

c) E xperim ents upon the porta l vein

T he following te c h n iq u e  was applied for co rrec ting  defects o f th e  p o rta l 
v e in . A  m edian la p a ra to m y  w as perform ed in  in tra tra c h e a l narcosis. T he p eri
v a sc u la r  space in  th e  a re a  a round  the  p o rta l v e in , th e  vagus nerve an d  th e  
su p e rio r  and inferior m esen te ric  arteries w ere in filte red  w ith  a 0.25 p er cent 
so lu tio n  of novocaine ( V ish n iev sky , [48]). I n  o rd e r to  decrease venous stasis, 
th e  in ferior and superio r m esen teric  arteries w ere occluded w ith  clam ps (M allet- 
G u y [32]). The p o r ta l  v e in  was laid  free an d  b e tw een  tw o clam ps a n  oval
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defect 20 m m  long, em bracing  h a lf  o f th e  circum ference, was m ade in  its  a n te r io r  
w all. Subsequen tly  th e  defect was covered w ith  th e  duodenum , fix ing its  serous 
coa t to  th e  in tim a  o f th e  vein  b y  m eans o f  a continuous serom uscu lar su tu re  
(Csillag— N ovák [9]) .  A fte r rem oval of th e  clam ps no haem orrhage w as fo und , 
cyanosis of th e  in tes tin es  d isappeared  a n d  m esenteric pu lsation  w as resum ed .

The cases w ere con tro lled  b y  m eans o f  po rtog raphy  (D r Z seb o k ), which 
revealed  no changes. T ests o f liver fu n c tio n  perform ed (by D r M ih á ly  F öld i) 
tw o  m onths a fte r  th e  opera tion  gave n o rm a l results.

Observations

The operations w ere perform ed in  tw o  series. In  the f ir s t  series six  dogs 
w ere opera ted  u p o n . D uring  opera tion  o n ly  th e  p o rta l vein w as com pressed , 
th e  superior an d  in ferio r m esenteric  a rte ries w ere left free. All th e  an im als  died 
w ith in  a few hours. A t au to p sy , haem orrhages w ere revealed in th e  in te s tin a l wall.

In  the second series th e  opera tion  w as perform ed on ten  dogs. B o th  th e  
p o rta l vein an d  th e  in ferior an d  superior m esenteric arteries w ere occluded 
fo r th e  tim e o f th e  opera tion , tak in g  a m in im um  of 15, and  a m ax im u m  o f 22, 
m inu tes. All te n  dogs su rv ived . In  tw o cases post-opera tive  haem orrhage occurred  
because th e  con tinuous su tu re  d id  no t ho ld . O n applying a serous s u tu re  th e  
haem orrhage ceased. E ig h t dogs were k illed  betw een  the  1st an d  4 2 n d  day . 
Tw o were k ep t alive. O cclusion o f th e  p o rta l vein  was no t observed in  a n y  o f  
th e  cases.

In  some cases th e  m eth o d  described m a y  prove life-saving. S to red  veins 
are n o t alw ays availab le  ; p rep ara tio n  of one o f  th e  p a tien t’s ow n vein s  for 
resto ring  the  gap tak es  tim e  an d  th e  precise su tu re  of th e  p o rta l v e in  has to  
be accom plished rap id ly . F o r all these  procedures th e  sho rt period o f 20 m in u te s  
a t  disposal is h a rd ly  sufficient.

In  our procedure th e  tissue used  for re s to rin g  th e  defect is im m ed ia te ly  
a t  h an d  and  th e  su tu re  is perform able w ith in  15 to  20 m inutes.

Morbid A natom y

a) Gross exam ination

A fter p en e tra tin g  in to  the  abdom en n e x t to  th e  scar, the  site  o f th e  su tu re  
was located , ev en tu a l adhesions lib e ra ted  and  th e  su tu red  section o f th e  in te s tin e  
severed proxim ally  an d  d is ta lly  from  th e  suti^re. Subsequently , th e  v e in  in  
question  (cava, p o rta ) was laid  free above th e  section  operated  upon , e v e n tu a l 
la te ra l b ranches o f th e  vein  were d iv ided and  th e  vein  w ith the  in testin e  a t ta c h e d  
to  i t  w as rem oved. W hen  th e  experim ent h ad  been  perform ed on th e  su p ra re n a l
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sec tio n , th e  vein was rem o v ed  in  connection w ith  th e  kidneys, while in  p o r ta l  
v e in  ex perim en ts to g e th e r  w ith  the  liver.

A f te r  having rem o v ed  th e  in testine-vein -com plex , the  in testin e  w as 
opened  an d  exam ined on  th e  side opposite th e  su tu re .

Tw o different m e th o d s  w ere used for ex am in in g  th e  vein. In  an im als 
k illed  a  sh o rt tim e, 10 to  12 days, a fter th e  o p e ra tio n , th e  vein was c u t open  
on th e  side opposite to  th e  in ju ry  and th e  a rea  o p era ted  on was in spec ted . 
I n  th e se  cases a th ro m b u s  m ore  or less recen t, accord ing  to  th e  tim e elapsed , 
w as d iscovered, filling th e  s ligh t p ro tu b era tio n  fo rm ed  betw een th e  ev e rted  
b o rd e r o f th e  defect a n d  th e  in testine. The lum en  o f th e  vein p resen ted  no 
n a rro w in g  w hatever.

I n  cases au topsied  a f te r  some tim e h ad  e lap sed  since th e  operation  th e  vein  
w as opened  only in  specia l cases. In  these th e  th ro m b u s  h ad  already d isappeared  
from  th e  pro trusion , th e  d e fec t has also d isap p eared  an d  its  site was recognizable 
on ly  fro m  a m ore w h itish  sh ad e  of the  en d o th e liu m . In  ano ther group of o lder 
cases th e  vein  was n o t o p en ed  ; passability  w as te s te d  b y  in jecting w a te r  in to  
th e  vessel.

T h e  p repara tions o b ta in e d  were fixed in  fo rm aldehyde. In  th e  v e in  a 
tra n s v e rs a l  plane cu t, in  th e  in testine  a cu t in  th e  longitud inal plane w as used  
as a  h isto logical em b ed d in g  surface.

I
b) Microscopical observations

T he fate  of th e  d efec t an d  the developm ent o f th e  new vein-w all w ill he 
d e m o n s tra te d  in  a series o f  m icrophotographs show ing  histological p rep a ra tio n s  
m ad e  a t  different in te rv a ls  a fte r  the  opera tion .

F ig . 3. exh ib its a dog  killed im m edia te ly  a f te r  operation  on th e  p o rta l 
ve in . T he p ictu re  illu s tra te s  th e  anatom ical co n d itio n s produced by  th e  in te r 
v e n tio n  : a) in te s tin a l m ucous m em brane ; b) subm ucous layer ; c) m u scu la r 
la y e r  o f  th e  in testin e  ; d) th e  U-shaped v e in -w all ly ing  n ex t to  th e  in te s tin a l 
m uscle  layer ; e) th e  e x e r te d  p arts  o f th e  U -sh ap ed  section are th e  bo rders 
o f th e  defect, close u p o n  th e  serous coat o f th e  in te s tin e . The in tim a is ev e rted . 
T h e  space betw een v e in  a n d  in testine is an  a r te fa c t  w hich resulted  from  sh rin k 
ing . T he defect in  th e  m uscle  layer on th e  le f t side o f th e  p ic tu re  is th e  place 
o f  a  su tu re  knot.

T his figure d e m o n s tra te s , how the  gap in  th e  w all o f th e  vein is tem p o ra rily  
s u b s ti tu te d  by  th e  serous coa t of the  in testin e , closing and  encircling th e  en tire  
lu m en  o f th e  vein.

As to  the  su b seq u en t changes occurring  in  th e  defect, high pow er m icro
p h o to g rap h s  of th e  e v e r te d  borders of th e  gap  a n d  th e  serous an d  m uscle 
la y e rs  (traced  p a r ts  o f  m icrophotograph) are  d em onstra ted .
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Fig. 4 cav a l vein  defect a f te r  five days: a)  in te s tin a l m ucous m em brane; 
b) subm ucous lay er ; c) m uscu lar layer of th e  in tes tin e . T races of su tu re  are 
c learly  discernible ( d ) .  P a r t  o f th e  in testin a l m uscle la y e r  dem o n stra ted  in  
F ig . 3, e, w ith e v e rte d  p o rtio n  o f vein  (e ). The in ju red  p a r t  is easily  discernible 
w ith in  the  everted  section  o f th e  vessel In  th e  sm all p ro tru sio n  s itu a ted
be tw een  th e  ev e rted  segm ent o f th e  vein-w all and  th e  in te s tin a l wall a new ly

fig. 3. Animal tilled alter operation. Heematoxylin-eoem stain. F ig . 4. 5 days
old case. Haematoxylin-eosin stain. Fig. 5. 10 days old case. H aem atoxylin-eosin stain. 

Fig. 6. D etail f t . of Fig. 5. under high power

fo rm ed  throm bus is v isib le  f g j .  In  th is  p ictu re  th e  lum en  o f th e  vein  points 
dow nw ards.

Fig. 5 rep resen ts a caval vein  defect a fte r 10 days: a)  m ucous m em brane 
o f  th e  in testine; b)  subm ucous layer; c) muscle layer; <i) su tu re  k n o ts  w ith  
foreign body  g ran u la tio n  form ed a ro u n d  them , e) B etw een  th e  sites of foreign 
b o d y  g ranu lation  th e  ev e rte d  in tim a  of th e  vein  jo ins th e  m uscle  lay er of th e  
in te s tin e . Between th e  tw o  foreign bodies ( f—f i )  th e  d efec t is seen, containing 
a  s ligh tly  p ro trud ing  th ro m b u s  (lower p a r t  of th e  p ic tu re ) g ) . T his th rom bus 
is som ew hat older th a n  th e  one show n in Fig. 4.

A'
Д/ •

3  A cta Morpbologica III/2 .
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F ig . 6 ., th e  same as F ig . 5 . u n d e r high pow er, e) fe n e s tra te d  section 
o f v e in , g )  surface of th ro m b u s to u c h in g  th e  border o f th e  gap . T he p ic tu re  
d e m o n s tra te s  th a t  on the  10th d a y  a f te r  operation , th e  th ro m b u s an d  its  surface

Fig. 7. 14. days old case. Resorcin-fuchsin —  van Gieson’s stain 
F ig . 8. Magnified detail of enclosed p a rt of Fig. 7. Resorcin-fuchsin —  van Gieson’s stain 

Fig. 9. 21 days old case. Resorcin-fuchsin —  van Gieson’s stain 
Fig. 10. 43 days old case. X -  aorta. Resorcin-fuchsin —  van  Gieson’s stain

h a v e  been  covered w ith  fre sh  g ran u la tio n  tissue from  th e  in tim a  and exhib it 
sy m p to m s  of organization . T h e  original th rom bus is d iscernible only in the 
a re a  corresponding to  (A). T h e  organization  of th e  th ro m b u s is rap id ly  progress
in g  a t  th is  period.
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Fig. 7 rep resen ts  a p o rta l defect 14 day s old: a) m ucous m em b ran e  
o f  th e  in testine , b) subm ucous layer, c) m uscle layer, e) th e  ve in , f )  in ju red  
section where the gap had been, g)  foreign bodies surrounded w ith  g ran u la tio n

F ig. 11. 43 days old case, a- mucous m em brane; b- submucous layer; c- m uscular layer.
d- foreign body; urether. Haematoxylin-eosin stain.
Fig. 12. Magnified detail of p a rt «dj» of Fig. 11.

Fig. 13. 22 days old case. Haematoxylin-eosin stain, a- mucous membrane ; 6- subm u
cous layer ; c- muscular layer ; d- foreign body granulation ; e- vein-wall ; (f- îx). defect. Recana

lization of the organized throm bus discernible in the opening (h)
Fig. 14. 43 days old case. Resorcin-fuchsin—van Gieson’s stain, a- mucous m em brane 
b- submucous layer ; c- muscle layer ; d- foreign body granulation in the muscle ; e- original 
wall of the vein ; f-  section of the newly formed vein-wall. Transition o f f-  into e- is clearly 
visible a t  X -  ; the darkly stained elastic fibres are d istinctly  seen in the part of orig inal wall

bu t no t visible in  new wall

tissue . T he p ic tu re  d em o n stra te s  th a t  a t  f )  a new  vein-w all d is tin c tly  s e p a ra te d  
from  th e  in testin e  has been  developed.

Fig. 8  rep resen ts a m agnified deta il o f th e  encircled p a r t  o f F ig . 7 e) 
show ing sections o f o rig inal wall of th e  vein , w ith  its  in tim a e v e rte d , a)  
m ucous m em brane o f th e  in testine , b )  subm ucous lay e r, c )  muscle layer co n ta in in g
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a t  d )  a  fo re ig n  body w ith  g ra n u la tio n  around i t  ; f )  th e  new  w all of the  vein  co n sis t
ing  a t  th i s  period  a lread y  o f  vascu larized  fibrous tissu e . The surface covered 
w ith  e n d o th e liu m , g)  th e  a d v e n tit ia l  layer of th e  in te s tin e . The p ic tu re  show s 
c lea rly  t h a t  b y  th is  tim e  th e  new  w all has becom e en tire ly  sep ara ted  from  th e  
in te s t in e .

F ig . 9 p o rta l defec t a f te r  21 days, a) m ucous m em brane, b) subm ucous 
la y e r , c) m uscle layer o f  th e  in te s tin e  w ith  th e  v e in  ly ing  n ex t to  it. T he  gap 
w ith  i t s  e v e r te d  borders is seen a t  d) w ith  fo reign  b o d y  granulation . I n  th e  
se c tio n  b e tw een  the  tw o  ( f )  th e  new ly form ed vein  w all, which, w hen com pared  
to  i t s  co n d itio n  shown in  ea rlie r p ictures, is seen to  be changing g rad u a lly  
fro m  f ib ro u s  tissue in to  co llagenous tissue, g )  th e  tw o  cu t surfaces of th e  v e in  
o p e n e d  oppo site  th e  in ju ry . I t  is clearly discernible t h a t  in  the new ly developed  
se c tio n  o f  th e  vein  su b in tim a i elastic  ne tw ork  o f  th e  original wall is m issing.

F ig . 10 rep resen ts a 43 days old caval d efec t, a) m ucous m em b ran e  
o f  th e  in te s tin e , b)  subm ucous layer, c)  m uscle lay e r of the in testine , d ) tw o  
fo re ig n  bodies in  th e  m u scu la r coat w ith  g ran u la tio n  tissue around  th em . Close 
to  th e  in te s tin e  th e  u n in te r ru p te d  circular lum en  o f th e  vein. A t e) ,  b e tw een  
th e  tw o  foreign bodies su rro u n d ed  b y  g ran u la tio n  tissue , where th e  d efec t h a d  
b e e n , is  th e  new ly-form ed p a r t  of the  vein. T he d a rk ly  staining elastic  fibres 
o f  th e  o rig in a l wall are  m issing  in  th e  new ly-form ed p a r t ,  which consists ch iefly  
o f  co llag en o u s tissue. T he space  betw een th e  vein  a n d  th e  in testine is an  a r te fa c t 
d u e  to  sh rink ing  d u rin g  em bedding .

F ig . 11 d em o n stra te s  an o th e r caval defec t a fte r 43 days. The v e in  is 
a  p e r f e c t  circular u n ity , as in  Fig. 10. The d efec t has been replaced b y  a  new  
v e in -w a ll.

F ig . 12  shows th e  d e ta il a x of th e  fo rm er p ic tu re , un d er h igh  pow er. 
B o rd e r  betw een  th e  o rig inal a n d  the  new sections o f th e  vein. The shape o f  th e  
lu m e n  re su lted  from  fixa tion , a)  rep resenst th e  o rig inal wall of th e  vein , b)  The 
u n d u la t in g  elastic fibrous s tru c tu re  discontinues a n d  its  tran sitio n  in to  th e  new 
s e c tio n , com posed o f collagenous tissue con ta in in g  few  cells and  no e lastic  fibres, 
is  se e n . B o th  th e  new  a n d  th e  original sections o f th e  vein are covered  w ith  
e iu  - ihe liu m .

Evaluation o f results

T h e  survey of o u r m a te r ia l and  th e  ab o v e  described pho tog raphs o f  th e  
h is to lo g ic a l sections o b ta in e d , clearly illu s tra te  th e  form ative process o f th e  
n e w  vein -w all. A n a rtific ia l defec t has been  p ro d u ced  in  th e  vein. A fte r jo in in g  
t h e  in ju re d  vein to  th e  serous surface of th e  in te s tin e , in  th e  lum en o f th e  v e in  
a  sm a ll  p ro tu b era tio n  is p ro d u ced  and  in th is  a th ro m b u s is being form ed because 
o f  th e  lack  of en d o th e liu m  a t  the  site o f th e  in ju ry  and  owing to  th e  v o rte x  
c a u s e d  b y  the  p ro tu b e ra tio n . The reason w hy  th e  th rom bus rises scarcely  above
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th e  level of th e  co n v ex ity  in  w hich i t  h a d  developed and  does n o t  occlude the 
e n tire  lum en of th e  vein  is explained  b y  th e  fa c t th a t  since th e  lu m e n  o f th e  vein 
h as  n o t a t  all or on ly  to  a sligh t degree been  narrow ed, c irc u la tio n  rem ains 
unchanged  in  th e  o p e ra ted  area  and , consequen tly , no v o rte x  a rise s  a n d  no 
th ro m b u s is form ed ex cep t a t  th e  im m ed ia te  site  o f th e  in ju ry .

Borst and  Enderlen  ( [5 ], 1909) h a d  discovered th e  sam e  p h enom enon  
in  the  course o f v e in  tra n sp la n ta tio n  ex p erim en ts , when th e y  o b se rv e d  th a t  
corresponding to  th e  su tu re , w ith in  th e  lu m en  of the  vein , a  sm a ll circular 
su lcus is form ed, in  w hich fibrin  is p re c ip ita te d . This re su lts  in  a  th ro m b u s 
w hich la te r  becom es covered w ith  en d o th e lia l cells.

Spontaneous healing  o f sm all a r te ria l lesions s ta rts  equally  w ith  th ro m b u s- 
fo rm atio n . (Pirogov [37], K iittner  [30], P ro ku n in  [36], D obrovolskaya  
[12], Petrovsky  [36], Lexner, [31], etc .) I n  th ese  cases b lood e sc a p e s  th ro u g h  

th e  gap  in to  th e  area  su rround ing  the  defec t, an d  a so-called >>button«-shaped 
th ro m b u s is form ed. T he process o f o rgan iza tion  begins in  th e  in t im a i and 
a d v e n tit ia l  coats, th e  m ed ia  tak es  a lesser p a r t  in  th e  process. T he sc a r , w h ich  had 
been  nam ed  »vessel-callus« b y  Stitch. [41 ], develops in  th e  ab o v e -d esc rib ed  
m an n er.

In  ou r cases o rgan iza tion  o f th e  th ro m b u s  s ta r te d  m ostly  f ro m  g ran u la tio n  
o f th e  in tim a , h u t w as p ro m o ted  b y  th e  p ro life ra tiv e  process o f th e  se ro u s coat.

E ssen tia lly , hea lin g  o f th e  vein  in ju ry , as well as th e  c o n d itio n s  o f the  
process, depend on th e  fo rm ation  o f a th ro m b u s .

A fte r  th e  process o f  o rganization , th e  th ro m b u s  undergoes f u r th e r  changes. 
T h e  vessels and  sinuses o f  th e  fibrous g ran u la tio n  tissue are m e rg e d  a n d  th is  
process m ay  even involve th e  lum en o f th e  v e in  (Fig. 13, h). I n  co n seq u en ce , 
th e  vo lum e of th e  orig inal g ran u la tio n  tissu e , viz. of the  o rig inal th ro m b u s  is 
decreased  and  a t  th e  sam e tim e  th e  vein  is in c reased  in size and  th u s  th e  process 
o f recana liza tion  fu r th e re d . In  F ig . 5, th e  th ro m b u s rising s lig h tly  a b o v e  th e  
su rface o f th e  gap  m ay  h av e  caused a narrow ingo  f  the lum en. T h e  f la tte n in g  
o f th e  th ro m b u s so m ew h at p ro tru d in g  in to  th e  lum en of the  vein  is d u e  to  th e  
fibrous tran sfo rm atio n  o f th e  g ranu la tion  tis su e , w hich, as c o m m o n ly  k n o w n , 
re su lts  in  shrinking. W all th ro m b i of d iffe ren t origin are being  tra n s fo rm e d  
in to  f la t  hard ly  p ercep tib le  scar-tissue p ad s b y  th e  same m ech an ism .

A t th is  stage th e  new ly  developed sec tion  o f th e  vein  has a lr e a d y  been  
covered  w ith  endo thelium . This o b se rv a tio n  is in  agreem ent w ith  th e  li te ra ry  
d a ta . B o rst h ad  observed  th e  p resence  o f  endo thelium  on th e  2 0 th ,  S titc k  
a ro u n d  th e  15th day , in  th e ir  above- m en tioned  cases. In  ex p erim en ts , in  w hich  
p lastic  m ateria ls  h ad  b een  em ployed  for re s to rin g  th e  defect, J e n k in s  [27 ] 
observed  endo thelium  on th e  surface o f th e  in lay  on th e  2 7 th  d a y .

A s th e  g ranu la tion  tissu e  becom es o lder, collagenous fibres b e g in  to  p re 
d o m in a te . A t th is  s tage , th e  lum en  o f th e  v e in  is already c ircu la r am . in th e  
fe n e s tra te d  area  a new vein-w all d istinc tly  sep a ra ted  from  the  wall o f th e  ii. te s tin e
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h a s  been, developed, as d e m o n s tra te d  in our 43 d a y s  old case. The o rig inal 
d e fe c t  h a s  been com plete ly  filled  by  the new  v e in -w a ll developed from  th e  
w a ll th ro m b u s  form ed a f te r  th e  operation.

T h e  new vein-wall c o n s is ts  essentially of sca r- tis su e . Consequently, th e  new 
w a ll  is less resistan t th a n  th e  original one h ad  b e e n , ow ing to  the  peculiarities 
o f  i t s  s tru c tu re , especially  t o  i ts  deficiency in  e la s tic  fibres. (Figs. 12 to  14). 
T h e  b o rd e r  betw een th e  o r ig in a l and  the new p a r ts  o f  th e  vein  rem ains clearly  
d isc e rn ib le , the p a tte rn s  o f  t h e  collagenous fibres in  th e  newly form ed section  
b e in g  different. (Fig. 12). C om pared  with th e  u n d u la tin g , th ick  fibres o f  th e  
o r ig in a l vein, the fibres in  t h e  recently form ed p a r t  a re  stra igh t an d  frag ile . 
T h e  phenom enon is p ro b a b ly  d u e  to  the fact t h a t  in  consequence of th e  fixa tion  
o f  th e  vein-w all dynam ic in flu e n c e s  have no effect o n  i t  an d  th is factor in fluencing  
th e  developm ent of fibre d iffe ren tia tio n  is a b se n t. ( R um yantzev  and Suntzova, 
[3 8 ] , Suntzova, [42], D o lja tis k y  and Roulet, [1 3 ] , S z in ai and Je lű n ek , [ 4 4 ] ,  
V a n y o ,  [47]). M oreover, 43  days is a te rm  re la tiv e ly  short, th ough  in  then- 
tra n s p la n ta t io n  ex p e rim en ts  B orst and E nderlen  o bserved  perfect h isto log ical 
a d a p ta t io n  in the  new  a re a  a fte r  the same p e r io d . T heir observations w ere, 
h o w e v e r , made on a rte r ie s  a n d  i t  m ust he ta k e n  in to  consideration th a t  in  these  
s t r u c tu r e s  the form ative e f fe c t o f dynamic fac to rs  is g rea te r, resulting in  a  m ore 
r a p id  s tru c tu ra l a d a p ta t io n  o f  the  new ly-form ed tissu e .

A  fu rther series o f  ex p e rim en ts  has been  d es ig n ed  for observing th e  h is to 
lo g ic a l changes occu rrin g  in  veins separated  fro m  th e  in testine an d  in  case 
o f  ao rta -in testin a l s u tu re s . A s a prelim inary re s u lt ,  F ig . 15, exhibiting  a vena 
c a v a  separated  from  th e  in te s tin e  70 days a f te r  th e  operation , m ay he  dem on
s t r a te d .  The anim al w as k ille d  40 days a fte r th e  v e in  h ad  been sep ara ted  from  
th e  in testin a l wall. I n  th i s  case it is a lm ost im possib le  to  d ifferen tia te  the  
n e w  section  of the  v e in  f ro m  th e  original one. O n ly  th e  foreign-body g ran u la tio n  
a n d  a  slight th icken ing  o f  th e  intim a ind ica te  th e  a rea  th a t  had been  in ju red . 
F u r th e r  experim ents a re , how ever, required in  o rd e r  to  arrive a t  defin ite  con
clusions.

I t  m ust, how ever, b e  em phasized th a t  th e  m e th o d  described above, i. e. 
s u tu r in g  the in testin e  u p o n  th e  fenestrated  a re a  o f  th e  vein is no t eq u iv a len t 
t o  su b stitu tin g  th e  v esse l-w a ll. The in testine ta k e s  p a r t  in filling th e  gap  only 
so  fa r , as the o rg a n iz a tio n  o f  the  th rom bus s ta r t s  also from  the  serous coat. 
I t  is  a newly form ed v e in -w a ll by which th e  d e fe c t in  th e  vein is rep laced  and 
o n ly  th e  developm ent o f  th e  new tissue is e n su re d  b y  the  wall of th e  in testine .

Different m e th o d s  o f  restitu ting  defects in  b o th  arteries an d  veins have 
b e e n  described in  th e  l i te ra tu re . The p ro c e d u re s  recom m ended range  from  
h o m o -h e te ro -tran sp lan ta tio n , substitu tion  w ith  m uscle , fascia, perito n eu m  etc., 
to  th e  em ploym ent o f  p la s tic  materials. (B ie r , [3 ] ; Borst and E nderlen , [5], 
B ra y tzev , [7], Bogoraz, [56], Carrel, [8 ], F ischer  and Schm ieden, [36],
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Ja ss in o vsky  [2 2 ], M orozova  [34], P etrovsky  [36], Frantze [1 6 ,1 7 ] . J e n 
k in s  [23— 27 ], Stcensen and  Gross [43 ], V anyo  [47 ]).

Fig. 15. Dissected vena cava. Resorcin-fuchsin — van Gieson’s stain. A -  aorta ; V- inferior 
vena cava ; f -  The defect was situated between parts 1 and 2 ; d- foreign body granulation ,

a t  1. formation of small in tim a pad
Fig. 16. Picture showing the area below the meeting point of the inferior vena cava and  the 
renal vein. (Resorcin-fuchsin —  van Gieson’s stain.) a- mucous membrane; b- submucous layer; 
c- muscle layer. Foreign body granulations are observable a t  d. Opening of the vein had  ex ten d 

ed from 1 to 2. M- Suprarenal gland

Borst and Enderlen  have supplied th e  m ost d e ta iled  experim ents on v e in  
an d  a r te ry  tra n sp la n ta tio n . T heir percentage of successful cases was n o t fa v o u r
able. H istological exam in a tio n  of th e  tra n sp la n te d  tissue showed regressive  
changes, new tissue  g row th  occurring only in th e  orig inal vein, where i t  s ta r te d
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in  th e  a d v e n titia l and  in tim a i layers g rad u a lly  to  grow over the  tra n sp la n te d  
tis su e .

E x p e rim e n ts  for re s t i tu t in g  vein  in ju ries w ith  muscle, fascia, a n d  p e ri
to n e u m  cam e also sh o rt o f  ex p ec ta tio n . The tr a n s p la n te d  tissue becam e n ecro tic , 
re s u lt in g  in  fu rth e r necrosis o f  th e  vein.

I n  tr ia ls  using p la s tic  m ateria ls  for re s to r in g  vessel defects i t  h as  been 
d isc o v e re d  th a t  th e  p la s tic  m ateria ls  ap p lied  w ere replaced b y  scar-tissue , 
a n d  th e  gap in  th e  w all o f  th e  vein  was g ra d u a lly  filled by  th e  la t te r .  F rom  
w ith in ,  th e  .scar becam e covered  w ith  en d o th e liu m .

I n  co n trast w ith  o th e r  procedures, o u r procedure p resen ts th e  g rea t 
a d v a n ta g e  th a t  th e  m a te r ia l used for res to rin g  th e  defect, i. e. th e  serous su r
face  o f  th e  in testine , is m ore  physiological, as fa r  as i t  re ta ins its  original fu n c tio n , 
as w e ll as its  blood a n d  nerv e-su p p ly  to  a m u ch  h igher degree, th a n  a n y  o ther 
k in d  o f  tran sp lan ted  tis su e , ped icu lated  f la p s  n o t excepted. T he d an g er of 
o th e r  m ethods, the p o ss ib ility  of necrosis, does n o t occur in  th is  case. To our 
b e s t  know ledge, th is  h a s  b e e n  th e  first in s tan ce  w hen an  organ tra n sp la n te d  
in  o rd e r  to  fulfill some new  function  could in  a d d itio n  retain  its  orig inal fu n c tio n .

A n o th e r danger in  th e  tre a tm e n t o f v esse l in juries consists in  th e  devel
o p m e n t  o f  an  o b lite ra tin g  th ro m b u s. The m a te r ia l  observed b y  us is sufficiently  
la rg e  fo r  allowing th e  conclusion th a t  w ith  th e  m ethod  em ployed, th e re  is no 
p ro b a b il i ty  of th a t  occurrence . According to  th e  histológical observ a tio n s, th e  
p ro c e ss  of healing follow s th e  sam e course as during  spontaneous reco v ery ,
i. e . th e  defect becom es covered  b y  a th ro m b u s an d  th e  organization  o f th e  la t te r  
p re s e n ts  th e  essen tia l b as is  for healing. I n  cases w ith  extensive loss o f tissue, 
as i t  h a s  been d e m o n s tra te d  in  our exp erim en ts , th e re  is no possib ility  fo r th a t  
m e c h a n ism , in  th a t  in s ta n c e , how ever, th e  fu n c tio n  of th e  serous c o a t o f th e  
in te s t in e  consists in  e n su rin g  th e  fo rm atio n  o f  a wall th rom bus, allow ing th e  
r e s t i tu t io n  of the c o n tin u ity  of th e  vein-w all. T h e  functional c o n tin u ity  o f th e  
v e in  h as  also been  reestab lish ed  in  a sa tis fa c to ry  m anner, th e  lu m en  o f th e  
v e in  exh ib iting  no co n stric tio n  or su b s ta n tia l narrow ing w h a tev er a t  gross 
e x a m in a tio n .

I t  has to  be m en tio n ed  as a po in t o f  som e in te rest th a t ,  w hen  th e  in ju ry  
h a d  been  inflicted  on  th e  suprarenal sec tion  o f  the  vein above th e  co lla teral 
b ra n c h e s , th e  m issing  p a r t  o f th e  sep tu m  th a t  h ad  divided th e  vessel, has also 
b e e n  new ly developed. T h e  defect ex ten d in g  to  b o th  branches of th e  vein  has 
b e e n  com pletely reg en e ra ted  (Fig. 16).

N o histological changes were found to  occur in either th e  k id n ey  or th e
liv e r .
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Summary

Defects in the great abdominal veins in dogs were covered w ith sm all in testine. Experi
m ents were made on (I) the inferior vena cava and on (II) the portal vein.

I

An artificial defect was produced on the inferior vena cava making an oval gap 20 mm 
long and 10 mm broad on the anterior wall of th e  vein. The defect was th e n  covered with 
the f irs t loop of the small intestine, suturing the serous surface of the in testine  to  the vein. 
Two series of operation were performed. In  the first series the experim ent w as performed on 
11 dogs, all of which survived the intervention. Haemorrhage did not occur in  any  o f the cases. 
6 dogs died from in tercurren t disease orvin conseqeuence of an incorrect technique. 5 dogs 
were sacrificed after the operation. In  9 cases ou t of 11 the inferior vena cava proved un
obstructed. In  the second series, the method had been tested on 8 dogs, all of w hich survived 
th e  operation. No haemorrhage occurred. 3 dogs were killed on the 43rd day a fte r operation. 
The inferior vena cava proved unobstructed in all animals. 5 of the operated dogs were still 
alive 71 days after the operation .

II

Ligature of the portal vein causes death after 20 minutes. The defect in flicted  on the 
portal vein of dogs was covered w ith  small intestine. An artificial tissue defect was made by 
excising a section 20 mm long and 10 mm in diam eter from the anterior wall o f th e  po rta l vein. 
The gap was covered w ith the f irs t loop of the small intestine, suturing the serous coat of the 
intestine to  the vein. 2 series of operations were performed. 6 dogs were opera ted  upon the 
first series, in  which only the portal vein was compressed for the time of the operation , w ithout 
compressing the superior and inferior mesenterial arteries. All 6 dogs died. In  th e  second series 
the method was tested in  10 dogs w ith the modification th a t both the superior and inferior 
mesenterial arteries Were clam ped for the time of the operation. All 10 dogs survived the in ter
vention. No thrombus was developed, the portal vein rem ained unobstructed. In  th e  literature 
available no data pertaining to the subject were found and  up to now i t  was n o t possible to 
restore the defect of the po rta l vein.

I l l

I t  could be established b y  histological analysis of the experiments th a t tem porary  cover
ing of the abdominal vein defect w ith small intestine which retains its function w ill promote 
the development of a new vein-wall. In  place of the defect, in  the protuberation  betw een the 
serous coat of the intestine and the borders of the gap, a throm bus is formed by th e  organization 
of which the defect becomes gradually filled and a new vein-wall is developed. The new  section 
of the vein is essentially a scar being entirely composed of collagenous fibres a n d  completely 
lacking elastic fibres.

No case of obliterating thrombosis occurred in  the  experiments and it  could be established 
th a t the method recommended is well suited for restoring injuries situated in a b ranching section 
of the vein. In  one case i t  could be demonstrated th a t  after the new vein-wall had  developed, 
i t  became functionally independent of the serous coat of the intestine used for covering the 
defect.

In  the course of the experim ents it  became possible to induce the organism, by  establish
ing a new environment, to  replace a defective tissue from its reserve cells.
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НОВЫЙ МЕТОД ПРИКРЫ ТИЯ ПРОБЕЛОВ БОЛЬШИХ БРЮШНЫХ ВЕН  

И. Чиллаг, Г. Елинек, И. Новак 

Р е з ю м е

Мы прикрывали пробелы больших брюшных вен у собак тонкой кишкой. Опыты 
продились 1) на нижней полой вене, 2) на воротной вене.

1.

На нижней полой вене мы подготовили искусственный пробел путем вырезки участка 
сосудистой стенки длиной 20 мм и шириной 10 мм из передней стенки вены. Этот пробел 
или окно мы прикрывали первой петлей тонкой кишки, которая фиксировалась сосу
дисто — серозными швами. Эта операция была исполнена в двух сериях.

В первой серии опыты производились над 11 собаками. Кровотечение не прои
зошло ни в одном случае, б собак через известный срок погибли из-за интеркуррентных 
заболеваний и технических промахов. 5 собак было нами убито. В 9 случаях из 11-и 
нижняя полая вена явилась совершенно проходимой.

Во втором ряде опытов мы испытывали свой метод над собаками. Все 8 собак 
пережили операцию. Кровотечение не произошло ни в одном случае. 3 собаки мы убили 
на 43 м дне после операции. Нижняя полая вена оказалась полностью проходимой 
5 оперированных собак до сих пор живет. Со дня операции прошел 71 день.

2.

Лигатура воротной вены после 20 минут ведет к смерти. Мы покрывали трав
матический пробел воротной вены у собаке помощью тонкой кишки. Мы подотовили искус 
ственный пробел путем вырезки участка сосудистой стенки длиной 20 мм, шириной 10 
мм из передней стенки сосуда. Этот пробел или окно мы покрывали первой петлей тоиг 
кой кишки, и фиксировали сосудисто-серозными швами. Операция проводилась в двух 
сериях. В первой серии мы проводили опыты над 6 собаками. Во время операции мы 
зажимали только воротную вену, но не зажимали верхнюю и нижнюю брыжеечную 
артерию. Все 6 собак погибли. Во второй серии опытов мы испытывали свой метод над 
10 собаками. Во время операции мы предварительно зажимали и верхнюю и нижнюю 
брыжеечную артерию. Все 10 собак пережили операцию. Тромб не образовался. Ворот
ная вена явилась полностью проходимой. В имеющейся к нашему распоряжению лите
ратуре нет данных о подобных опытах. Пробел воротной вены до сих пор ничем не уда
лось покрыть.
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3.

На основе патогистологического исследования подопытных животных мы устано
вили, что временное покрытие пробелов больших брюшных вен с помощью кишки, 
сохраняющей свою функцию, ведет к дополнению пробела путем организации тромба, 
образовавшегося в выпячивании, возникающем между серозной оболочкой кишки и 
окном в сосудистой стенке. Таким образом возникает новый участок сосудистой стенки. 
Если сопоставлять этот участок со старой стенкой сосуда, его можно считать рубцом 
стенки, посколько в нем не встречаются эластические, а только коллагенные волокна. 
Опыты доказывают и то, что данный метод не ведет к образованию тромбов, запирающих 
просвет сосуда, и его можно применять и в тех случаях, когда пробел сосудистой стенки 
расположен над разветвлением.

В одном случае мы в ходе опыта снимали кишки. Этот опыт показал, что вновь 
образованная стенка сосуда через некоторое время функционально отделяется от сероз
ной оболочки кишки, первоначально покрывающей пробел. Таким образом в наших 
опытах нам удалось путем создания новой обстановки принуждать организм к замену 
тканевого пробела из резервных клеток.
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