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D uring  th e  p a s t decade, th o rac ic  su rg e ry  has been adv an c in g  a t  en o rm o u s 
s tr id e s . V i s h n e v s k y ’s v ag o sy m p a th e tic  b lo ck ad e , in tra tra c h ea l a n a e s th e s ia , th e  
e x te n s iv e  use o f tran sfu s io n s  an d  a n tib io tic s  h av e  g rea tly  red u ced  th e  h a z a rd s  
o f o p en ing  th e  chest. In  oesophageal su rg e ry  in tra th o ra c ic  te c h n iq u e s  are 
com m on an d  tra n sp le u ra l m e th o d s are  em ployed  in  an increasing  n u m b e r  for 
oesophageal re p a ir  ap p ro ach in g  b e s t th e  a im s to  be a tta in e d . O eso p h ag o p las ty  
p e rfo rm ed  in  th is  w ay  is p h y sio log ica lly  an d  cosm etically  a d e q u a te  a n d  th e  
fu n c tio n a l re su lts  are  b y  fa r  su p erio r to  th o se  ob ta in ed  b y  a n te th o ra c ic  rep a ir. 
H ow ever, th e  p re sen t tech n iq u es  o f in tra th o ra c ic  surgery  s till le av e  m u ch  to  
be desired  and  research  m u st c o n tin u e  to  develop  efficient an d  re lia b le  te c h 
n iq u es.

Experim ental

D ogs w eighing 12 to 18 kg were used. U nder ether anaesthesia an oblong fu ll-th ickness  
piece of abdom inal skin was cut to m ake a skin tube 80 to 100 mm long and 15 to  20 mm  
in  diam eter. W ith the epithelium  inw ard, the graft was united by knotted su tures to form  
a tube and was transplanted into the lower portion o f the omentum m aius of dogs, covering  
it com pletely  w ith om entum , fix in g  it by few  kn otted  sutures then placing it in to  th e  abdom inal 
ca v ity . Three to six  weeks later the transp lant was pulled out from the abdom en , opened up 
at the two ends and the om entum  was prepared up from the margins in a w idth  o f  a few  mm, 
to facilita te  anastom osis (F ig . 1). The om entum  m aius was pedicled to fac ilita te  pulling up 
in to  the thorax, tak ing care for the ped icle’s adequate blood supply. U nder intratracheal 
anaesthesia thoracotom y was performed in the left 7th intercostal space. The m ediastinum , 
vagus nerve and phrenic nerve were infiltrated  w ith  procaine and below the aortic  arch a piece 
o f oesophagus, 4 to 6 cm  long, was resected . The diaphragm was cut near the oesophageal 
h ia tu s, the skin tube prepared for anastom osis hanging on the pedicled om entum  w as pulled  
up in to  the anterior thorax to the stom ach and was anastom osed in place o f th e  resected  part 
o f the oesophagus (F ig .  2 ) .  A nastom osis was performed in three layers, separating the oeso
phageal muscle layer from the layer of m ucosa. In the first layer the m ucosa w as un ited  with 
sk in , by interrupted sutures. As the second layer, the first line of sutures w as so covered by 
the detached m uscle layer, that the m uscle was sutured to the subcutis. In the th ird  layer the 
detached part o f the om entum  was sutured circularly onto the oesophagus ( F ig .  3 ) .  The 
diaphragm  wound was narrowed and the om ental pedicle was fixed to its m argins w ith  a few 
sutures. After adm inistering penicillin and strep tom ycin  into the thoracic c a v ity , th e  wounds 
were closed by layers. The survivors were fed a liquid diet for one week, and a lig h t, m ixed  
d ie t un til death.

* Present address, 1st D ept, o f Surgery, M edical University o f B udapest.
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Fig.  1. Skin tube in the low er portion of the great om entum , six  weeks after transplantation. 
The tw o  ends are prepared, ready for anastom osis

Fig.  2. Skin tube attached to  om enta l pedicle, pulled in to  th orax , to repair resected oesophagus
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Fig. 3. Diagram m atic representation  of oesophageal-skin tube anastom osis by three layers, 
(a : skin to m ucosa, b : skin to m uscle, c : om entum  to oesophagus)

R esults

O f th e  14 sk in  tu b e s  2 had  p a r tia lly  necrosed  an d  could n o t be used  for 
anasto m o sis . In  th e  o th e r  12 cases o e so p h ag o p la s ty  w as p e rfo rm ed  3 to  6 
w eeks a f te r  g rafting . A t th a t  tim e th e  sk in  tu b e s  w ere m o d era te ly  sh ru n k  and  
filled w ith  a soft m ass com posed  of seb u m , ep ith e lia l sells and  ha irs . T h e  su rface 
of th e  sk in  was covered  b y  very  fine h a irs . M icroscopically , th e  s tru c tu re  of th e  
ep ith e liu m  was in ta c t ,  th e  s tra tu m  co rn eu m  slig h tly  loosened. M any  c a p illa r
ies w ere p resen t in  th e  sub cu tan eo u s conn ec tiv e  tissu e . T here w ere no consider
able d ifferences b e tw een  th e  grafts t ra n s p la n te d  a f te r  3 and  6 w eeks, ex cep t th a t  
in  th e  la t te r  the  su b c u ta n e o u s  connective tissu e  w as m ore rich ly  v ascu la rized .

O f th e  8 an im als  lo s t im m ed ia te ly  a f te r  t ra n s p la n ta t io n  4 d ied  o f p n e u 
m onia an d /o r em p y em a, 3 o f su tu re  in su ffic ien cy  an d  1 as a re su lt o f  v a scu la r  
occlusion in  the o m e n ta l pedicle due to  com pression  o r th ro m b o sis . T h e  re m a in 
ing an im als su rv iv ed  fo r  27 to 115 d a y s  an d  d ied  o f in te rc u rre n t d isease or 
in a n itio n  (Table I ) .  I n  th e  dogs w hich h a d  su rv iv ed  longer, n ecro p sy  rev ea led  
an  in ta c t  g ra ft in  3 an im a ls  ; in 1 g ra f t  th e re  w as an  u lcer a b o u t 2 cm  in  d ia 
m ete r. T he grafts u n ite d  well w ith th e  o esophagus, b u t  sh ra n k  an d  th e  d is ta l 
line o f  su tu res  was n a rro w e d  in every  an im al. T h e  section  o f th e  oesophagus 
above th e  g raft was d ila te d  (  Fig. 4 ) .  T h e  h isto log ic  p a tte rn  o f th e  sec tion  above

6'
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Table I

No.

Interval between 
omental trans
plantation and 
oesophagoplasty, 

days

Survival
time,
days

Cause of death, post-mortem findings

l . 24 l Pneum onia, pleuritis, heart failure

2. 35 5 Em pyem a, insufficiency o f suture

3. 35 5 The partially necrosed skin tube was unsuitable for use in 
oesophagoplasty

4. 41 27 Pneum onia, marasmus, the lower anastom osis blocked by  
a nut-sized ball of m eat

5. 21 3 Em pyem a, suture insufficiency

6. 34 52 Pneum onia, inanition, lower anastom osis narrowed to 
pencil-thickness

7. 35 2 Pneum onia, em pyema, suture insufficiency

8. 38 1 Pneum onia, pleuritis, heart failure

9. 26 3 Em pyem a, suture insufficiency

10. 26 3 Partial necrosis o f skin tube, as in case 3.

11. 43 115 Inanition, distal anastom osis extrem ely narrowed

12. 36 2 Em pyem a, necrosis o f graft, thrombosis o f the blood vessels 
of the omental pedicle superior to the diaphragm

13. 30 98 Inanition, extrem ely severe stricture at the distal anastom o
sis, in  the skin graft an ulcer, about 2 cm  in diameter, 
bleeding and covered by fragile tissue

14. 32 1 Pneum onia, pleuritis, heart failure

th e  g ra f t  was norm al. In  th e  w ell-d iscernible u p p e r  p o rtio n  of th e  g ra f t  a p a r t  
m e a su rin g  abou t 5 m m  o f th e  oesophageal m uscle p u lled  dow n d u rin g  o p e ra tio n  
w as  v is ib le . Below th a t  lev e l th e  w all o f th e  g ra f t tu b e  consisted  o f co n n ec tiv e  
t is s u e . T he oesophageal m u sc le  su rro u n d ed  th e  g ra f t a t  th e  g a s tric  end . T he 
e p ith e liu m  of th e  t r a n s p la n t  w as com posed o f 4 to  5 layers o f f la t  ep ith e lia l 
ce lls. I n  th e  subep ith e lia l co n n ec tiv e  tissu e  th e re  w ere leucocy tic  an d  m ain ly  
ly m p h o c y tic  in f iltra tio n , d ila te d  cap illaries an d  sm aller a rte rio les.

D iscussion

T h e  afore-told e x p e rim e n ta l in v es tig a tio n s  h av e  show n th a t  th e  fu ll 
th ic k n e s s  abdom inal sk in  tu b e  g ra ft tak es  w hen  tra n sp la n te d  in to  th e  g rea t 
o m e n tu m  and  re ta in s  i ts  h is to lo g ic  s tru c tu re . T h ree  to  6 w eeks a f te r  t r a n s 
p la n ta t io n  th e  tu b e  g ra f te d  o n  an  o m en ta l ped icle  m a y  be pu lled  up  th ro u g h  
th e  d ia p h ra g m  in to  th e  th o r a x  an d  can rep lace  a re sec ted  p a r t  o f th e  oeso
p h a g u s . T he anastom osis b y  th re e  layers rem a in ed  firm  in  75 p e r c en t o f th e  
cases  a n d  th is  p e rcen tag e  m a y  fu r th e r  be ra ised  b y  im prov ing  th e  surgical 
te c h n iq u e . The om en ta l p ed ic le  pu lled  up in to  th e  th o ra x  h as  a good b lood  sup p ly . 
O n ly  one  of the  g ra fts  c o n n e c te d  w ith  i t  w as necrosed , p re su m a b ly  as a re su lt
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o f su rg ica l error ; th e  d ia p h ra g m a i w ound h ad  n am ely  been  su tu re d  to o  tig h tly  
a ro u n d  th e  pedicle, com pressing  its  blood vessels. E x c e p t in  one case, th e  g rafts 
rem ain ed  in ta c t, th o u g h  sh ru n k . A t th e  d is ta l su tu re  line a s tr ic tu re  developed 
so th a t  th e  anim als could  n o t e a t and  died  o f in a n itio n  or fro m  in te rc u rre n t

Fig. 4. X -ray appearance o f oesophagus 3 months after operation. Stricture at lower anasto
m osis, d ilatation  of the proximal part o f  oesophagus

d isease due to  s ta rv a tio n . T he s tr ic tu re  developed  a p p a re n tly  because  o f th e  
absence of su ffic ien t p e r is ta ltic  p ressu re  to  c a rry  th e  food fu r th e r  across th a t  
a rea . P erista lsis  p ressed  th e  food th ro u g h  th e  u p p e r  su tu re  lin e , b u t  below it 
th e re  was no p e ris ta ltic  a c tiv ity . W ith  an te th o ra c ic  rep a ir  i t  is also usual th a t  
th e  p a tie n ts  help  w ith  th e ir  h an d s  to  fo rw ard  th e  food in  th e  sk in  tu b e , p re v e n t
ing  th e reb y  a congestion  o f food, and  press i t  th ro u g h  th e  d is ta l su tu re  line.

In  our ex p erim en ts  th e  m o rta lity  ra te  w as v e ry  h igh  im m e d ia te ly  follow
ing  in tra th o ra c ic  su rg e ry , g re a te r  th a n  in  clin ical p rac tice . T h is  is easy  to  
u n d e rs ta n d  if  we realize  th a t  i t  is d ifficu lt to  in s t i tu te  shock-re liev ing  m easures, 
blood tran sfu s io n s , in fusions and  p a re n te ra l a lim e n ta tio n  in  an im als and
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w e h a d  no possib ility  fo r  em p lo y in g  such th e ra p e u tic  in te rv e n tio n s . E ven  
so , re f in e d  surgical te c h n iq u e  an d  ad eq u a te  exp erien ce  m ay  considerab ly  
re d u c e  th e  m orta lity  r a te . O u r  m e th o d  m ay  s till p ro v e  su p erio r in  clinical p rac 
t ic e  to  th a t  involving th e  u se  o f p lastic  tub es ( B e r m a n n , R óth) or to  those  in  
w h ic h  lyophilized  specim ens a re  tra n sp la n te d  (P a t e , S a v a y e r , P a t a k y , Molnár  
J a k a b , B ornemisza). R e p a ir  w ith  a skin tu b e  ca rried  up  in to  th e  th o ra x , com 
p le te  w ith  an om ental p ed ic le  w ith  good v ascu la r su p p ly  and  an asto m o sed  in  
th r e e  lay e rs , seems to  be a  m o re  reliab le m eth o d  th a n  th e  t ra n s p la n ta t io n  of 
a f re e  sk in  tube, as e m p lo y ed  b y  E d g e r t o n , Co n n e r , an d  o th e rs  ; such  tu b es 
a re  n o t  certa in  to  tak e .

T h e  m ethod fa c il i ta te s  seg m en ta l rep a ir o f th e  oesophagus ; th e  card ia  
m a y  b e  re ta in ed  and  th u s  o eso p h ag itis , u lcera tion  d u e  to  re g u rg ita tio n  m ay  be 
p re v e n te d . The procedure  c a n n o t  be claim ed to  h a v e  solved th e  p ro b lem  of 
s e g m e n ta l  in tra th o rac ic  o e so p h a g e a l repair, in  v iew  o f th e  fa c t t h a t  th e  in su f
f ic ie n t  in tra lu m in a l p re ssu re  re su ltin g  from  th e  lack  o f  p e ris ta ls is  caused  th e  
d is ta l  su tu re  line to  c o n s tr ic t , so th a t  the  an im als t h a t  h a d  su rv iv ed  th e  o p era 
t io n  su b seq u en tly  died o f in a n it io n . W e th in k  th a t  fo r  o e so p h ag o p las ty  such  an 
o rg a n  shou ld  be used w h ich  b y  i ts  own p e ris ta ltic  a c t iv i ty  is c a p a b le  o f  p ro 
d u c in g  a sufficient in tr a lu m in a l  p ressu re  and  m a y  th u s  fo rw ard  food  even 
th r o u g h  th e  d istal su tu re  lin e . R esearch  should th e re fo re  be co n tin u ed  in  th is  
d ire c tio n .

Summary

In  anim al experim ents a fu ll  th ickness abdominal sk in  tube flap was prepared which  
w as th e n  transplanted into the g rea t om entum . Three to s ix  w eeks later the skin tube w ith  
its  o m en ta l pedicle was pulled up th rou gh  the diaphragm in to  the thorax to serve for repairing 
th e  oesophagus from which a se c tio n  had been excised. The skin tube united w ith  the oeso
p h a g u s, b u t shrank. As a result o f  a lack  of peristaltic a c tiv ity  and low  intralum inal pressure 
th e  d is ta l line of sutures becam e narrow ed and a stricture developed .

T he m ethod seems to be superior to  those involving the use of plastic tubes or lyophilized  
o eso p h a g u s for oesophagoplasty. I t  is m ore reliable than the use o f a free sk in tube, but it  
ca n n o t b e  claimed to have solved th e  problem  of segm ental oesophagoplasty. To th is end, an 
organ  sh ou ld  be used which has a p er ista ltic  activ ity  of its ow n and is thus capable o f passing 
th e  fo o d  across the line of d ista l anastom osis.

R E FE R E N C E S

1. D e B a k e y , M. E ., O c h s n e r , A . : (1948) Subtotal E sophagectom y and Esophago- 
g a str o sto m y  for High In trathoracic Esophageal Lesions. Surgery 23,  935. — 2. B ebm a n n  
E . F . : (1952) A Plastic P rothesis for Resected Esophagus. Arch. Surg. 65,  916. — (1952) 
T he E xperim ental Replacem ent o f  P ortions of the Esophagus b y  a P lastic Tube. Ann. Surg. 
135,  337 . — (1954) Carcinoma o f  E sop hagu s ; A New Concept in  Therapy. Surgery 35, 822. — 
3. B i r c h e r , E. : (1907) E in B eitrag  zur plastischen Bildung neuen Oesophagus. Zbl. Chir. 
51, 1749 . — 4. Connar , R. G., Ca m p b e l l , F. H ., P ic k r e l l , K . L. : (1956) E sophageal Recon
stru c tio n  w ith  Free A utogenous D erm al Grafts. Surgery 39, 459. — 5. E d g e r t o n , M. T. : 
(1952) O ne Stage Reconstruction o f  the Cervical Esophagus or Trachea. Surgery 31, 239. — 
6. G e r g e l y , R. : (1952) A m esenterium  m obilizálásának jelentősége az antethoracalis nyelőcső
p la sz tik á b a n . Magy. Sebészet 1, 23. (T he Significance of M esenteric M obilization in  the Ante- 
th oracic  Eosophagoplasty.) —7. H e r z e n , P. : (1908) E ine M odification der Rouxschen
O esophago-jejuno-gastrostom ie. Z bl. Chir. 35, 219. — 8. Юдин С. C. : (1954) Опыт транс
плевральной пластики пищевода из тощей кишки. Вест. Хир. 75, 5, 25. — 9. L e x e r , Е. :



E X PE R IM E N T A L  IN TRATHORACIC O ESOPHAGOPLASTY 8 7

(1908) O esophagoplastik. D tsch . med. Wschr. 34, 574. — 10. Ma rton , T., F e u e r , I. : (1952) 
Kísérletes nyelőcsőgyom or anastom osis. Mag. S ebészet 1, 19. (Experim ental Eosophago- 
gastric Anastom osis). — 11. N i s s e n , R. : (1954) O peration am Ösophagus. Thiem e, Stu ttgart. 
— 12. P a t e , J .  W ., Sa v a y e r , P. N. : (1953) Failure o f Frcezed-Dried E sophageal Grafts. 
Amer. J .  Surg. 86, 152. — 13. P a ta k y , Zs., Mo l n á r , L ., J a k a b , T. : (1958) Erfahrungen aus 
Experim enten m it lyoph ilisierten  Speiseröhrentransplantaten. Zbl. Chir. 83, 2071. — 14. П е т р о в 
с к и й ,  Б. В. : (1948) Значение отечественных хирургических школ в развитии хирургии 
пищевода. Хирургия 24, 9, 28. — P e t r o v s k i j , В. У . : (1953) A cardia és nyelőcsődaganatok  
sebészete. E gészségügyi K iadó, Budapest. — 15. R e m i n e , W . A., Grin d l a y , J .  H. : (1954) Skin- 
Lined Om entum  and P lastic  Sponge Tubes for E xperim ental Choledochoduodenostom y. Arch. 
Surg. 69, 255. — 16. R o b , C. G., B a tem an , C. H. : (1949) Reconstruction of the Trachea and 
Cervical Oesophagus. B rit. J .  Surg. 37, 202. — 17. R ó t h , М., H a r k á n y i , I .,  T ó t h , J .  : (1954) 
K ísérletes nyelőcsőpótlás m űanyagcsővel. Magy. Sebészet 3 , 184. (Experim ental R eplacem ent of 
the Oesophagus w ith  P lastic  T ube.) — 18. R u b á n y i , P.: (1952) A nyelőcső anastom osisai a car
dia jóindulatú  szűkületei esetén. 1951. Congress o f H ungarian Surgeons, E gészségügyi K iadó, 
Budapest, p. 14. (O esophageal Anastom osis in the Cases o f Benign Stricture o f Cardia.) — 
19. Szántó , Gy . : (1952) N yelőcsőplasztika intrathoracalisan a nyakra fe lvezetett v ék on yb él
kaccsal. 1951. Congress o f H ungarian Surgeons. E gészségügyi Kiadó, Budapest, p. 19. (Oeso- 
phagoplasty w ith Jejunum  Pulled up onto the N eck  Intrathoracally.)

ЭКСПЕРИМЕНТАЛЬНАЯ ВНУТРИГРУДНАЯ ЗАМЕНА ПИЩЕВОДА КОЖНОЙ
ТРУБКОЙ

Л. Е. САБО, ДЬ. ТОМПА и Г. БАКО

Авторы в опытах на животных сшивали полную толстую кожу брюшной стенки 
в трубку, обращая эпителий во внутрь, и пересаживали ее в большой сальник. 3—6 
недель после имплантации они прилипшую кожную трубку подняли при помощи саль
никовой ножки трансдиафрагмально в грудную полость и заменили таким образом иссе
ченную часть пищевода. Кожная трубка сраслась с пищеводом, но она сморщивалась. 
Вследствие отсутствия перистальтики и давления внутри просвета дистальная линия 
шва суживалась. Методом авторов можно добиться лучших результатов, чем заменой 
пищевода трубкой из пластмассы или лиофилизированным пищеводом. Это более надеж
ный метод, чем трансплантация свободной кожной трубки, однако, вопрос сегментарной 
замены пищевода при помощи этой методики еще не следует считать разрешенным. Авторы 
того мнения, что для внутригрудной замены пищевода пригоден только орган, который 
соответствующей перистальтикой своей мышечной стенки и надлежащим внутрипросвет
ным давлением способен продвигать пищу также через нижнюю линию анастомоза.

E X P E R IM E N T E L L E  IN T R A T H O R A K A L E  Ö SO PH AG USPLA STIK  M ITTELS
H A U T R O H R

L. E. SZABÓ, GY. TOMPA u nd  G . BAKÓ

In Tierversuchen wurde ein von der B auchw and entnom m ener volld icke H autrohr
lappen —  m it dem E p ith el nach innen — in das grosse N etz  im plantiert. 3— 6 W ochen nach  
der Im plantation wurde das haftende Hautrohr am  N etzstie l durch das Zwerchfell in  die 
Brusthöhle h inaufgebracht und dam it der herausgeschnittene Teil der Spieseröhre ersetzt. 
D as Hautrohr verheilte zwar m it der Spieseröhre, erlitt aber Schrumpfung. Infolge der fehlen
den Peristaltik  und des intralum inalen Druckes h a tte  sich  die distale N ahtlinie verengt. Mit 
der beschriebenen M ethode konnten zwar bessere E rgebnisse erzielt werden, als durch E r
setzungdesfeh lenden  T eiles der Speiseröhre m it einem  K unststoffrohr, oder lyophilisierter Speise
röhre, und kann auch zuverlässiger durchgeführt w erden , als die Transplantation e ines freien  
Hautrohrs, doch kaum  die segm entale Ö sophagusplastik  m it beschriebenen M ethode noch  
nicht als gelöst betrach tet werden —  zu diesem  Z w eck scheinen zu sein, nur solche Organe 
geeignet, die durch entsprechende Peristaltik ihrer m usku lösen  W and und durch entsprechen
den intralum inalen Druck im stande sind, die N ahrung über die untere A nastom ose zu b e
fördern.

D r. László E . S zabó  
D r. G yula  T o m pa  |  
D r. Géza B ak ó  j

B udapest,

D ebrecen,

V I I I .  Ü llői ú t  78., H u n g a ry

12. 2 sz. Sebészeti k lin ik a , H u n g a ry .
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