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The term  “duplication” was coined 
by L a d d  [6] who tried to  clear up 
the terminological chaos in the no­
menclature of the pertinent anomalies. 
A m ultitude of term s were cur­
rent (enterogenous cyst, enterocyst, 
giant diverticulum , ileum duplex, 
etc.) although — essentially they all 
referred to  the same malformation. 
They are all oval, elongate or tubular 
cystic structures situated beside the 
digestive canal, usually on its mesen­
teric or dorsal side; they may be 
closed (80 per cent) or communicate 
with certain parts of the alim entary 
trac t (20 per cent). Blood is generally 
supplied to  them  by the vascular 
apparatus of the adjacent gastro­
intestinal segment. Their wall con­
tains smooth muscles and a mucous 
membrane which is not always simi­
lar to  the lining of the oesophageal, 
gastric or intestinal segments situated 
a t the same height. Duplications some­
times run along the entire length of 
the alim entary canal, bu t occur most 
frequently around the  ileum (70 per 
cent), sometimes in the posterior me­
diastinum  and even near the m outh 
[1]. the root of the tongue [4], and 
in the rectal area. Their contents

m ay be serous, mixed with blood, 
and possibly infected. Thoracic dup­
lications are of two kinds. One type 
is entirely within the chest (usually 
in the  posterior mediastinum); in 
the o ther form a fistula extends 
across the  diaphragm to the upper 
p a rt of the abdominal cavity  and 
opens there into the duodenum  or 
the jejunum . In  an unusual form  of 
abdominal duphcations the  entire 
large intestine is duplicated, and 
there are two anuses and a  double 
urogenital apparatus (bladder, penis 
or vagina).

The embryological background of 
the anomaly is still somewhat ob­
scure. According to  the earliest th e ­
ory, advanced by L e w i s  and T h y n g  
in 1907 [8], duplications originate 
from epithelial islets or diverticula. 
B r e m e r  [3] attribu ted  duplications 
to  non-confluent vacuoles which arise 
a t an early stage of intestinal devel­
opm ent. Unfortunately, none of these 
hypotheses explains why cysts al­
ways originate from the mesenteric 
or dorsal aspect and why their m u­
cosa often differs from th a t  o f the 
adjacent segment of the digestive 
trac t. M c L e t c h i e  et al. [9] were the
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64 J . Dénes et al. : Duplications of Alimentary Tract

first to  note th a t thoracic duplica­
tions w ere usually associated with 
v e rteb ra l malformations, anterior and 
posterior spina bifida, the  Klippel- 
Feil syndrom e, and th a t  abdom inal 
en terocysts were also often accom ­
pan ied  b y  vertebral anomalies or a t 
least s trands running from th e  cyst

abdom inal duplications, o ther cysts 
and fistulae situated in the  verte ­
bral canal and on the dorsal aspect of 
the spinal column which contain in ­
testinal mucosa, further diastem ato- 
m yelia and diplomyelia, mesenteric 
cysts, vesico-intestinal fissure, malro- 
ta tio n  as also certain forms of dia-

skin
Posterior enteric sinus 
Posterior enteric cyst

Posterior spina bifida

Diastematomyelia 
or diplomyelia

Anterior spina bifida 

PrevertebraI enteric cyst

F m . 1. D ia g ra m  o f m a lfo rm a tio n s  c o n s titu tin g  th e  s p l it  n o to ch o rd  sy n d ro m e  (a f te r
B e n t l e y  an d  Sm it h , 2)

to  th e  spinal malformation. Accord­
ing to  th e ir  theory, what occurs is the 
sp litting  of the dorsal chord and, as a 
consequence of ento-ectoderm al ad ­
hesion, a  diverticulum-like traction  
or ab stric tion  of the foregut gives 
rise to  duplication. This is th e  rea­
son w hy  the  anomaly is often accom­
pan ied  b y  vertebral changes, while 
the  s tra n d  which can be found in 
some cases is a rem nant of the  neuroen­
teric  canal. This theory seems to  
come nearest to  reality and is in no 
con trad iction  to  either the  situation  
or th e  histological struc tu re  of the 
form ations in question. B e n t l e y  and 
S m i t h  [2] suggest th a t  thoracic and

phragm atic hernia (with or w ithout 
anterior or posterior spina bifida) 
have to  be classified w ith the  split 
notochord syndrome and can be 
traced  back to  a developmental dis­
order of the  dorsal chord (Fig. 1).

I t  is on account of their topograph­
ical diversity  th a t the sym ptom s 
of oesophageal-gastrointestinal du ­
plications show a great variety , a  fact 
which often makes reliable preoper­
ative diagnosis impossible. Abdom i­
nal duplications give rise to  in testinal 
obstruction owing to  their enlarge­
m ent caused by infection. Compres­
sion and  obstruction of the in testines, 
or th e  strangulation of m esenteric
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vessels may also bring about an acute 
abdomen. Haemorrhage, ulceration 
or perforation may point to  the exist­
ence of abdominal or thoracic dupli 
cations containing gastric mucosa. 
Thoracic duplications m ay involve 
pulm onary compression and its con­
sequences (pneumonia, atelectasis). 
Radiologically demonstrable growths 
in the  thoracic cavity, especially in 
the posterior mediastinum, and asso­
ciated  with some spinal malform ation, 
also point to  the possibility of a 
duplication.

Treatm ent consists in the removal 
of the  duplication which — owing 
to  the  common mesentery — includes 
resection of the affected intestinal 
segment, while the cyst alone has to 
be ex tirpated  in the cervical, tho ra­
cic and rectal areas. When a thoracic 
duplication passes through the  d ia­
phragm  and extends to  the jejunum , 
it  will suffice to extirpate its thoracic 
portion and ligate the diaphragm atic 
p art. The time of operation depends 
on the  appearance of symptoms which 
m ay occur a t any time between birth  
and adult age. The rate  of operative 
m ortality , influenced by numerous 
factors, has dropped from 30 to  8 per 
cent in the last 25 years [4].

Most authors make a sharp dis­
tinction between duplications and 
so-called mesenteric cysts although 
the la tte r’s situation in the abdomen 
is like th a t of intestinal duplications; 
they , too, are situated in the mesen­
tery  of the small intestine or the me­
socolon, dorsally to  the intestinal 
canal. Mesenteric cysts are held by 
m any authors to be chyle cysts be­

cause some of them  contain a  chylous 
substance. Their th in  walls usually 
consist of fibrous connective tissue 
with endothelial lining and their 
contents are serous, sometimes chy­
lous. These structures m ay a tta in  a 
considerable size and m ay manifest 
themselves with pain and intestinal 
obstruction. Larger cysts are usually 
palpable. Treatm ent consists in re­
moval which is mostly possible w ith­
out injuring the mesenteric vessels 
or the intestine.

Ca se  R epo r ts

Case 1. M .K ., a  fem ale ch ild  8 y e a rs  o f 
age, w as a d m itte d  w ith  a n  a c u te  ab d o m en . 
Surgical ex p lo ra tio n  rev ea led  a n  ap p le ­
sized, th ick -w alled , p e rfo ra ted  c y s t (F ig . 2 ) 
w hich — s itu a te d  in  th e  low er p a r t  o f  th e  
ileum , 60 cm  from  th e  ileocolic v a lv e  -  
w as closely  adh erin g  to  th e  m esen te ric  
side o f  th e  in te s tin e . T he c y s t w as rem oved  
to g e th e r w ith  a  7 cm  seg m en t o f  th e  sm all 
in te s tin e  an d  th is  w as re -u n ite d  b y  side-to- 
side anastom osis . M icroscopic e x a m in a ­
tio n  show ed tan g led  sm oo th  m usc le  bund les

F ig . 2. Ca se  1. Ileum  du p lex  e x t i rp a te d  to ­
g e th e r  w ith  a  seg m en t o f th e  sm all in te s tin e
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F m . 3. Ca se  2. R a d io g ra m  o f  tho racic  
en te rocyst a f te r  p u n c tu r e

a n d  in f lam m ato ry  in f i l tra t io n  in  th e  cyst 
w a ll lin ed  w ith  several ro w s o f  cubo id  epi­
th e l iu m . T he in testina l su rfa c e  w a s  covered 
b y  in f la m m a to ry  g ra n u la tio n  tissu e . R e ­
c o v e ry  w as sm ooth.

C ase 2. D .P ., an  8 m o n th s  old m ale 
in f a n t  b o rn  w ith  2900 g a n d  w eigh ing  4 kg 
a t  ad m ission . The b a b y  h a d  n o  appe tite , 
v o m ite d  frequently , h a d  su d d e n  bou ts o f 
te m p e ra tu re . X -rays re v e a le d  a  sm all f is t­
s ized  in tensive  hom ogeneous sh ad o w  in  th e  
le f t  th o ra x . B ro n ch o g rap h y  show ed  com ­
p le te  filling  on th e  le ft s ide , b u t  th e  lower 
lo b a r  b ronch i w ere d isp laced  v en tra lly . 
D ia g n o s tic  punctu re  p ro v e d  th e  s tru c tu re  
to  b e  a  cy s t from  w hich a  tu r b id  flu id  was 
co lle c te d  yielding in te s t in a l b a c te r ia , and 
th u s  in d ica tive  of a  c o m m u n ica tio n  be­
tw e e n  th e  cyst and  th e  d ig e s tiv e  tra c t. 
F o llo w in g  punctu re , flu id  le v e l fo rm ation  
w a s  observed  in  th e  c y s t  (F ig . 3). X -rays 
o f  th e  a lim en tary  t r a c t  sh o w ed  dex tro la- 
te r a l  d isp lacem en t o f th e  lo w e r th i rd  of th e  
o e so p h ag u s  and a  n o rm a l s to m a c h  and  
d u o d e n u m ; w ith  th e  f ill in g  o f  th e  sm all 
in te s t in e  co n tra st m a te r ia l a p p e a re d  in  th e  
lo w e r p a r t  o f th e  chest, b u t  th e  com m uni­
c a t io n  w as n o t d e te c te d . A f te r  in jecting  
c o n tr a s t  m ateria l in to  th e  c y s t ,  X -rays 
re v e a le d  a  to rtuous d u c t  ru n n in g  in  th e  
m id lin e  from  th e  m idd le  o f  th e  c y s t’s rig h t 
s id e  to  below  th e  d ia p h ra g m . O ne hou r

la te r , th e  b u lk  o f th e  c o n tra s t m a te r ia l was 
seen to  h a v e  found  access to  th e  u pper 
loops o f  th e  sm all in te s tin e , b u t  th e  site  
o f  co m m u n ica tio n  s till rem ain ed  h id d en  
(F ig . 4). B y  th e  12th  h ou r, a  m in im u m  of 
c o n tr a s t  m a te r ia l  h ad  on ly  rem ain ed  in  th e  
cyst, th e  r e s t  h a v in g  passed  in to  th e  large 
in te s tin e . A s a  p reo p e ra tiv e  m easure  
re p e a te d  p u n c tu re s  o f  th e  c y s t w ere done 
an d  a n tib io tic s  w ere ad m in is te red . The 
g en era l c o n d itio n  show ed no  im p ro v em en t, 
th e  b o u ts  o f  te m p e ra tu re  p e rs is ted  so th a t  
a t  th e  age  o f  11 m o n th s  i t  w as decided  for 
su rg e ry . L e f t  p o s te ro la te ra l ap p ro ach  re ­
vealed  a n  app le-sized  cy s t closely a tta c h e d  
to  th e  a o r ta  a n d  th e  oesophagus; its  serosa 
a n d  th e  course  o f  th e  vessels w ere  sim ilar 
to  th e  u su a l g as tric  p a tte rn . S ince th e  life 
o f th e  p a t i e n t  seem ed to  b e  in  serious 
d an g e r , tw o  th i rd s  o f th e  c y s t w ere re sec t­
ed  a n d  th e  re s t w as m arsu p ia lized . T he 
b a b y  d ied  th re e  h o u rs  la te r  w ith  cir­
c u la to ry  fa ilu re . A t au to p sy , a  4 m m  
w ide to r tu o u s  th ick -w alled  d u c t was 
fou n d ; i t  o rig in a ted  from  th e  m ed ia l 
a sp e c t o f  th e  res idua l cy s t; a f te r  ru n n in g  
f i r s t  u p w a rd  an d  th en  d is tad , i t  p ierced  th e  
d ia p h ra g m  betw een  th e  oesophagus and 
th e  v e r te b ra l colum n to  end  in  th e  low er

F m . 4. Ca s e  2. P assage  to w a rd s  th e  sm all 
in te s tin e  o f  c o n tra s t m a te r ia l in jec ted  in to  

th e  th o rac ic  e n te ro c y s t
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part o f  th e  duodenum (F ig. 6). Microscopic 
inspection  revealed a longitudinal and a  
circular layer o f  m uscles in the w all o f  
both th e  cyst and the duct; som e portions 
o f  th e  m ucosa consisted o f  stratified  
squam ous epithelium  like the oesophageal 
m ucous m em brane, but the greatest part, 
contain ing narrow glandular passages lined  
w ith  m ucous columnar epithelium , w as 
exactly  similar to  sm all intestinal m ucosa.

Case 3. J . A ., a 9 m onths old m ale infant 
was adm itted  w ith pyrexia and recurring 
m elaena. The baby was m oderately anae­
m ic. H aem atology and coagulogram s show ­
ed no change. X -rays revealed a w alnut­
sized hom ogeneous shadow  on the right 
side before the spinal colum n, a t th e  height 
o f th e  fifth  thoracic vertebra (F ig. 6). 
H em ivertebrae and anterior spina bifida  
were observed along th e  first to  eighth  
thoracic vertebrae. The upper d igestive  
tract appeared to  be normal. The thoracic 
shadow , th e  vertebral anom alies and the  
repeated m elaena pointed to  thoracic dup­
lication . The presence o f  blood in the stools  
w as attributed  to  a m ucosal bleeding o f  the  
duplication  com m unicating w ith  the upper 
part o f  th e  digestive canal. On blood  
transfusions and vitam in К  treatm ent the  
m elaena disappeared after a few days. 
D extro latera l thoracotom y revealed in 
the posterior m ediastinum  before the fifth  
thoracic vertebra a w alnut-sized, thick-

F ig . 5. Ca se  2. D iag ram  o f  th o rac ic  en te- 
ro e y s t com m u n ica tin g  w ith  th e  d u o d en u m

F ig . 6. Ca se  3. R ad io g ram  o f  th o ra c ic  
e n te ro c y s t

walled cyst; th is was closely a ttach ed  to  
th e  posterior wall o f  the chest, and from  its 
lower p art a  narrow duct ran dow nw ard. 
The d u ct was ligated, the cy st ex tirp ated  
and th e  thorax closed. M icroscopic in sp ec­
tion show ed a double wall; th e  outer con ­
tained  longitudinal, the inner transverse  
sm ooth m uscles. Certain portions o f  the  
cy st were lined by stratified squam ous  
epithelium  suggestive o f oesophageal m u ­
cosa and the subm ucosa conta ined  an 
abundance o f  lym ph follicles. R ecovery  
w as uneventfu l.

N ine m onths later the child w as ad ­
m itted  to  another hospital w ith  an  acute  
abdom en; laparotom y revealed a  perforat­
ed tubular duplication o f  th e  ileum . The 
opening w as closed with sutures and, in a 
second session, the duplication w as ex tir ­
pated . One end o f  it com m unicated w ith  the 
ileum . On its mucosa there were tw o  ulcers, 
one w as responsible for the perforation, the  
other penetrated into th e  abdom inal 
w all [11]. This raised retrospectively  the  
suspicion th a t the original m elaena m ay  
have been  due to  the ulcer com m unicating  
w ith th e  intestine. The problem  could not 
be settled  reliably as the blood in  the  
stools m ay have originated from  the 
stom ach or from the duplication lined by  
gastric mucosa.

Case 4. P . K ., a male in fan t w as re­
ferred to  us from the obstetric ward a t  the  
age o f  10 days. Six days before a  resistance
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F i g . 7. Ca se  4. P o s to p e r a t iv e ly  p h o to ­
g ra p h e d  b i la te r a l  m e g a u r e te r

w as p a lp a b le  in  th e  a b d o m e n  a n d  a n  elastic  
m a ss  w as observed b e tw e e n  th e  anus and  
th e  r ig h t  ischial tu b e ro s ity . C a th e te riz a ­
t io n  p ro d u ced  130 m l u rin e ; th e  abdom inal 
re s is ta n c e  w as red u ced  b u t  d id  n o t d is­
a p p e a r . I t s  p u n c tu re  y ie ld ed  6 m l o f p ro ­
te in -r ic h  yellow ish flu id . T he  b a b y  d is­
c h a rg e d  u rine  reg u la rly  th ro u g h  th e  in ­
dw elling  c a th e te r, b u t  w h en  i t  w as re ­
m o v ed , spon tan eo u s v o id in g  ceased. The 
a b d o m e n  w as d is ten d ed  fro m  tim e  to  tim e, 
a n d  faeces w ere o n ly  d isch a rg ed  and  
f la tu s e s  escaped on re c ta l  tu b a g e . A bdo­
m in a l X -ra y s  rev ea led  in  th e  p ro jec tio n  
o f  th e  pe lv is  a  so ft shadow ; a rc h in g  upw ard , 
i t  e x te n d e d  to  beyond  th e  ileal c res t and  
p u sh e d  th e  in te s tin es  u p w a rd . I n  th e  
c y s to g ra m  th e  u r in a ry  b la d d e r  appeared  
to  b e  p u sh ed  u p w ard  a n d  fo rw ard . R ec ta l 
e x a m in a tio n  revealed  in  th e  m in o r pelvis a 
p a lp a b le  elastic  s t ru c tu re  w h ich  w as com ­
p re ss in g  th e  rec tu m . T h e  c o n tr a s t  m ate ria l 
in je c te d  in to  the s t ru c tu re  a ccu m u la ted  in  the 
low er p a r t .  W ith  a n  a lte rn a t iv e  diagnosis o f 
a  d e rm o id  cyst o rig in a tin g  fro m  th e  pelvis

o r a  r e c ta l  dup lica tion , low er m ed ian  
la p a ro to m y  w as perform ed. I n  th e  m in o r 
pe lv is  a n  apple-sized cy s t w as fo u n d ; i t  
p ressed  th e  b lad d er forw ard  a n d  u p w ard . 
T he  l a t t e r  w as d istended , a n d  its  w all 
h y p e rtro p h ic . B o th  u re te rs  h a d  th e  w id th  
o f a  l i t t le  fin g e r (Fig. 7). A fte r p u n c tu r in g  
th e  c y s t  i t  w as d issected  o u t a s  f a r  a s  th e  
m in o r pe lv is . E x c e p t fo r a m o d e ra te  d ila ­
ta t io n , th e  in testin es  (exam ined  as  fa r  
as th e  low er p a r t  o f th e  pelv ic  colon) 
a p p e a re d  to  be norm al. A fte r d ra in in g  th e  
c y s t i t  w as p u t  back  in to  th e  p e lv is  an d  
p e rito n ized , an d  th e  abdom inal c a v ity  w as 
closed. T h e n  th e  b ab y  w as b ro u g h t in a  
la te ra l  p o s itio n  an d  from  a  cu rv ed  incision  
be tw een  th e  anus an d  th e  r ig h t  isch ia l 
tu b e ro s ity  th e  low er p a r t  o f th e  c y s t w as 
exposed  a n d  rem oved  w ith  th e  ex cep tio n  o f 
a  sm a ll m u ra l p o rtio n  closely a t ta c h e d  to  
th e  la te ra l  w all o f th e  rec tu m . T h e  s t ru c ­
tu r e  h a d , th u s , th e  shape of a  d u m b b e ll: i ts  
la rg e r  h a l f  w as s itu a ted  above, its  sm a l­
le r one b e n e a th  th e  in le t o f th e  m in o r pelv is 
(F ig . 8 ). T he  narrow  m iddle  p o rtio n , s i tu a t ­
ed b e tw e e n  th e  sym physis an d  th e  coccyx, 
com pressed  th e  u re th ra  and  th e  re c tu m . T he 
b a b y  to le ra te d  th e  opera tio n  w ell; s p o n ta ­
neous bow el m ovem en ts a n d  d iu resis 
s ta r te d  on  th e  f irs t p o s to p e ra tiv e  d ay . 
T he  w a ll o f  th e  cyst consisted  o f  fib ro u s  
co n n ec tiv e  tissue , and  its  lin ing  o f  e n d o th e ­
lia l cells. T he  b ab y  now  is w ell a n d  d e ­
ve lo p in g  norm ally .

Case 5. J .  C ., a  m ale  child  o f  6 y ears , 
w as a d m itte d  w ith  abdom inal co m p la in ts

F i g . 8. Ca s e  4 . D ia g ra m  sh o w in g  p o s i t io n  
o f  c y s t  in  th e  m in o r  p e lv is
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o f  four days standing, vom iting and in tes­
tinal obstruction. There were no bowel 
m ovem ents or escape o f  flatus, the ab­
dom en w as tense, bulging and tender, the  
tongue dry. A fter adequate preparation  
laparotom y w as perform ed. The abdom i­
nal ca v ity  yielded a large am ount o f  turbid  
fluid and revealed a volvulus o f  th e  m iddle  
part o f  the ileum , caused by a fist-sized  
cyst closely  attached to  the in testinal wall. 
The sm all intestine was considerably d is­
tended above, and collapsed beneath, the  
cyst, th e  resection o f  w hich involved the  
rem oval o f  the in testinal segm ent adhering  
to  it  (F ig. 9). A fter side-to-side anastom o­
sis th e  abdom en w as closed. The child  
died a few hours after the operation w ith  
circulatory failure despite antishock trea t­
m ent. T he wall o f th e  cyst w as found to  
consist o f  sm ooth m uscles, its lining o f  
cuboid and colum nar epithelium .

Case 6. J . H ., a  m ale child o f  8 years, 
w as referred to  us after five  days o f abdo­
m inal com plaints. A fist-sized elastic m ass 
was palpable in the lower left abdom inal 
quadrant. X -rays revealed a 10 cm  long  
im pression a t the boundary o f  the pelvic  
and descending colon, outside the large

F ig . 9. Ca se  5. A bdom inal cy st extirpated  
together w ith  a segm ent o f  th e  sm all 

in testine

in testine. Intravenous pyelography show ed  
in tact kidneys, pelvis and calyces. L aparo­
tom y exposed  at th e  root o f  the m esentery  
a baby-head sized, thin-w alled cyst. I t  was 
enucleated  and rem oved w ithout injuring  
the m esenteric vessels. Microscopic in spec­
tion  show ed th a t th e  wall o f th e  c y s t  con­
sisted o f  fibrous connective tissu e  and 
sm ooth m uscles; its cav ity  w as lined  b y  
endothelium  and contained greenish- 
brown detritus and fluid. The child recov­
ered w ith o u t com plications.

Case 7. E .N ., a girl o f 3 years, had  had  
abdom inal com plaints for tw o days w hen  
adm itted . A n apple-sized resistance w as  
palpable to  th e  right o f  th e  navel. T he  
alternative diagnosis was periappendicular  
infiltration or abdom inal tum our. L aparo­
tom y exposed  50 cm from the ileocoecal 
orifice a  fist-sized  cyst; it  was rem oved  
w ith ou t injuring the m esenteric vessels. 
M icroscopic exam ination showed th a t  th e  
w all o f  th e  unilocular cyst contained fibrous 
connective tissue and sm ooth m uscle  
bundles, and was lined w ith fla t ep ithelium . 
R ecovery  w as uneventful.

D isc u ssio n

Cases Nos 1,2 and 3 were undoub t­
edly in testinal duplications, Nos 
6 and 7 mesenteric cysts, Nos 4 
and 5 transitional forms. The cyst 
in Case No. 1 which had a thick 
wall containing smooth muscle bun ­
dles and communicated with the  small 
intestine, was certainly a duplica­
tion even if its mucosa — consisting 
of several rows of columnar ep ithe­
lium — was not characteristic of 
duplicated small intestines. Case 
No. 2 was an intrathoracic oesopha­
geal-gastric duplication, comm uni­
cating w ith the duodenum, it  had a 
typical double-layered wall of smooth 
muscles and a lining suggestive of 
oesophageal or small-intestinal mu-
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cosa. The prolonged septic-toxic con­
d ition  made it impossible to  save 
th e  a trophic baby’s life. Case No. 3 
was likewise one of thoracic dupli­
cation  accompanied by typ ical ver­
te b ra l malformation which facilita­
te d  th e  preoperative diagnosis. The 
w all o f the  structure consisted of 
double-layered smooth muscles, its 
lining of stratified squamous epithe­
lium . The subsequently detected ab ­
dom inal reduplication of th e  small 
in tes tine  was a rarity; literatu re  con­
ta in s  b u t a single similar case [5].

A ppearance of the structures in 
Cases Nos 6 and 7, as also the  histo­
logical findings qualified them  as 
m esenteric cysts although, in addi­
tio n  to  fibrous connective tissue, 
bundles of smooth muscle were also 
dem onstra ted  in their walls. Both 
cysts had endothelial lining, and 
th e ir  contents were serous. They 
could be removed easily and w ithout 
in ju ring  the mesenteric vessels.

Case No. 5 represented a transitio ­
nal form . Although the cyst-wall was 
n o t th ick , it  contained sm ooth mus­
cles and  the lining consisted of cu­
boid and  columnar epithelium . The 
cyst was closely attached to  the  wall 
of th e  sm all intestine so th a t the  latter 
too  had  to  be excised. The operation 
as such was successful bu t the  patien t 
died w ith  postoperative shock.

Case No. 4 was the m ost puzzling. 
S itua tion  and shape of the form ation 
po in ted  to  a rare form of rectal dup­
lication  which seemed strikingly sim­
ila r to  the  anomalies encountered 
by  P il a sz a n o v ic h  and H alm os  [10] 
in  tw o  cases. Yet, microscopic exam ­

ination revealed a structure charac­
teristic  of mesenteric cysts and not 
of intestinal duplications; the  wall 
was composed of fibrous connective 
tissue, and the cyst was lined by 
a single layer of fla t endothelial cells. 
I t  was so large as to  compress both 
the urethra and the rectum  of the 
newborn baby, thus impeding u ri­
nation  and defecation. Compression 
of the  urethra m ust have occurred 
in  utero, hence the extensive disten­
sion of bladder and ureter. The struc­
tu re  was no chyle cyst, for its  contents 
were serous and not chylous and be­
cause it  did not contain fa t but 
protein. I t  could have been a mesen­
teric cyst only if  it had communica­
ted  with the mesentery of the pelvic 
colon. The topography of the  cyst 
and its  close attachm ent to  the  rectal 
wall were more characteristic of dup­
lication, and this the more so as a 
sim ilarly situated cyst protruding 
between the anus and the  ischial 
tuberosity , provided w ith wall and 
mucosa characteristic of duplications, 
had been observed by P il a sz a n o - 
v ic h  and H almos [10] in their first 
case. In  the same authors’ second 
case, of similarly one of supposed in­
testina l duplication, the cyst wall was 
likewise composed only of fibrous tis ­
sue, while the necrotized lining was 
unidentifiable.

The histological features of true 
duplications and mesenteric cysts 
cannot be as sharply differentiated 
as was done by G ross  [4 ] . The 
epithelial coating in our Case No. 1 
did not, for instance, conform to  
the  usual characteristics of the  diges-
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tive mucosa, although the structure 
was in all other respects a typical 
example of intestinal duplication. 
Neither the wall nor the epithelial 
lining were typical of any form in 
case No. 5. Moreover, the cyst in 
case No. 6 was lined by endothelium, 
and the wall contained bundles of 
smooth muscle also. Case No. 4 was 
one of duplication if on cross exam ­
ination, but resembled mesenteric 
cyst under the microscope.

I t  would follow from the fore­
going th a t  there is no essential differ­
ence between intestinal duplications 
and mesenteric cysts either aetiolog- 
ically or embryologically. I t  has al­
ready been noted th a t B e n t l e y  and 
Sm it h  [2] grouped under the term  
split notochord syndrome all cases 
of anterior and combined spina bifida, 
diastematom yeha, diplomyelia, post- 
vertebral cysts and fistulae, further 
vertebral and prevertebral intestinal 
duplications and mesenteric cysts, 
and even certain forms of m alrota- 
tion and diaphragmatic hernia. They 
rely in this respect on common aetio- 
logical factors, splitting of the  chord, 
and the partial or to ta l persistence 
of the neuroenteric canal (Fig. 1). 
Such anomalies are really similar to 
anomalies (persisting omphaloen- 
teric duct, umbilical fistula, Meckel’s 
diverticulum) caused by a com­
plete or partial patency of the  ompha- 
loenteric duct.

The different microscopic findings 
in these conditions may be explained 
in various ways. The structure  of the 
wall and the lining of cysts depends 
on whether their differentiation is

complete or else has stopped a t a cer­
tain  stage of development, th a t  of 
the monolayered epithelium  of the 
foregut. I t  m ay further happen tha t, 
owing to  excessive accum ulation of 
the contents, the  cyst wail becomes 
th in  and the mucosa fla t and endo- 
thelioid. These considerations would 
illuminate the common embryological 
background of all malformations cur­
rently  regarded as duplications, mes­
enteric cysts or transitional forms, 
making it unnecessary to  differentiate 
between these congenital anomalies. 
There will, of course, always occur 
unilocular or m ultilocular mesenteric 
cysts containing chylous substance 
which will have to  be considered 
lymphangiomas [7].

We feel safe in concluding from  the 
foregoing th a t all disorders grouped 
by B e n t l e y  and Sm it h  under 
the split notochord syndrome (includ­
ing intestinal duplications and cer­
tain  mesenteric cysts) form an aetio- 
logical unit; the fact th a t  a vertebral 
cleft is not always dem onstrable need 
not invalidate this theory consider­
ing th a t the organism tries to  close 
the split cord; if the a ttem p t is suc­
cessful, the anomaly cannot be de­
m onstrated after birth.

S um m ary

In  connection with 7 own cases the 
aetiology, symptoms and trea tm ent 
of thoracic and abdominal intestinal 
duplications have been discussed. 
All these conditions should be classi­
fied under one aetiological en tity , 
the split notochord syndrome.
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