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Utsunomiya J, Iwama T, Imajo M, Matsuo S, Sawai S, Yaegashi, K, 
Hirayama R. Total colectomy, mucosal proctectomy, and ileoanal 
anastomosis. Dis Colon Rectum 1980;23:459-466. A safe and 
practical procedure for total colectomy and mucosal proctectomy 
with ileoanal anastomosis has been developed and performed by 
us on 11 patients with adenomatosis coli and two patients with 
ulcerative colitis. The major features of the operative procedure 
are 1) total removal of the rectal mueosa to just above the dentate 
llne; 2) preservation of anorectal function by a long rectal cuff 
procedure achieved by rectal mucosal excision from a level just 
below the sacral promontory, using a rectal internal stent and 
gauze packing techniques for rectal mucosal stripping, with, in 
some patients, an ileal reservoir added; and 3) prevention of pel- 
vic sepsis by intraoperative rectal irrigation, rectal cuff  drainage, 
and a temporary defuncfioning loop ileostomy. Of six patients 
with at least three months of follow-up after reconstruction, each 
has returned to normal life, averaging two to seven semiformed 
stools each day. A side-to-end ileoanal anastomosis with a low- 
lying, loop-type ileal reservoir provided the best functional re- 
sults. [Key words: Anastomosis,  ileoanal; Colectomy, total; Proc- 
tectomy, mucosal; Surgery, colectomy and ileoanal anastomosis_] 

A s  THr  LONG-TERM RESULTS o f  t r e a t m e n t  o f  
a d e n o m a t o s i s  coli  a re  e x a m i n e d ,  total  c o l e c t o m y  with  
i l e o r e c t o s t o m y  fo l lowed  by  t r e a t m e n t  o f  po lyps  in the  
r e m a i n i n g  r e c t u m  by f u l g u r a t i o n  1 is a s o u r c e  o f  con-  
flict a m o n g  special is ts  in this f ield.  2'a Pa t i en t s  wi th  
r e t a i n e d  r e c t u m  r e q u i r e  l o n g - t e r m  scru t iny .  2 I n  o u r  
Polypos is  C e n t e r ,  the  c e n t r a l  r e g i s t e r  o f  po lypos i s  in 

J a p a n ,  3a we have  o b s e r v e d  an  i n c r e a s i n g  n u m b e r  o f  
pa t i en t s  wi th  a r e t a i n e d  r e c t u m  who  were  not  u n d e r  
a d e q u a t e  su rve i l l ance .  4 I n  a d d i t i o n ,  u n s a t i s f a c t o r y  
l o n g - t e r m  resu l t s  o f  t he  r e c t u m - p r e s e r v i n g  o p e r a t i o n  
for  colitis (Ayle t t  o p e r a t i o n )  s also have  b e e n  no ted .  6 

F o r  these  r easons ,  we s o u g h t  a p rac t i ca l  a n d  accep t -  
ab le  p r o c e d u r e  fo r  to ta l  r e m o v a l  o f  the  l a r g e - b o w e l  
m u c o s a  tha t  p r e s e r v e d  ana l  func t ion .  W e  d e s c r i b e  o u r  
p r o c e d u r e  o f  to ta l  co l ec tomy ,  m u c o s a l  p r o c t e c t o m y  
a n d  i l eoana l  ana s tomos i s ,  a n d  the  p r e l i m i n a r y  resul t s  
we have o b t a i n e d .  
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O p e r a t i v e  T e c h n i q u e  

T h e  p a t i e n t  is p l a c e d  in s l ight  l i t h o t o m y  pos i t ion ,  
a n d  rec ta l  i r r i g a t i o n  is p e r f o r m e d  t h r o u g h  an  indwel l -  
i ng  No. 30 b a l l o o n  c a t h e t e r ,  u s i n g  2000 ml  sa l ine  solu-  
t ion  c o n t a i n i n g  b a c t e r i c i d a l  agen t s .  T h e  a b d o m e n  is 
o p e n e d  by an  e x t e n d e d  le f t  p a r a m e d i a n  inc i s ion  a n d  
the  e n t i r e  c o l o n  f r e e d  f r o m  l a t e r a l  a t t a c h m e n t s .  T h e  
i l e u m  is d i v i d e d  n e a r  t he  i leocecal  j u n c t i o n  a n d  the  
r e c t u m  is m o b i l i z e d  to t he  level o f  t he  s e c o n d  sacra l  
ve r t eb ra .  O r d i n a r i l y ,  t he  s u p e r i o r  rec ta l  a r t e r y  is p r e -  
se rved .  T h e  in t e s t ina l  i r r i g a t i o n  is r e p e a t e d  a f t e r  li- 
g a t i n g  the  s i g m o i d  colon .  

A b a l l o o n  c a t h e t e r  i n s e r t e d  in to  t he  r e c t u m  is ad-  
v a n c e d  in to  the  s i g m o i d  co lon  a n d  f ixed  to t he  co lon  
by l i ga t ing  the  co lon  d i s t a l  to the  ba l l oon  (Fig. 1). T h e  
c a t h e t e r  is also f ixed  to the  p e r i a n a l  sk in  by sa fe ty  

]FIG. 1. Balloon catheter used as a rectal internal stent. 
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FIr 9. Abdominal rectal mucosal stripping. (A) Starting de- 
tachment of seromuscular layer from submucosal laver. (B) Gentle 
gauze packing between the two layers. (C) Eversion of rectal muscu- 
lar layer and hemostasis. 

pins. With this technique,  the rectal ca the ter  is used as 
an internal  stent to protec t  the rectal mucosal  tube 
f rom breaking  dur ing  the s t r ipping and to elevate the 
pelvic floor to provide  an easier and d e e p e r  s t r ipp ing  
into the pelvic area. 

Rectal mucosal  s t r ipping is s tar ted at a level a few 
cent imeters  below the sacral p r o m o n t o r y .  Using a 
scalpel, the se romuscu la r  layer of  the r ec tum is di- 
vided circumferent ial ly.  By holding the balloon of  the 
catheter  with tension, the r ec tum is s t re tched and the 
se romuscula r  layer is then  de tached  f rom the sub- 
mucosal  layer by gently push ing  down the cut edge 
with a sheet o f  gauze or  a pushe r  to elevate the 
se romuscula r  layer (Fig. _9A). Separa t ion  of  the sub- 
mucosal  layer is p e r f o r m e d  more  easily at the mesen-  
teric side than at the ant imesenter ic  side. Gauze is 
then gently inserted by a forceps and  readily packed 
in the space be tween the two layers (Fig. 2B). This  
m a n e u v e r  seems the safest for  s t r ipping the mucosal  
sheet without  tearing.  Submucosa l  vessels br idging  
the two layers are careful ly  ident if ied,  coagula ted  
with bipolar  electric forceps  and  divided (Fig. 2C). 
Meticulous hemostasis is essential for successful dis- 
section o f  the rectal mucosa.  St r ipping is ex t ended  
distally as far as possible until the area jus t  above the 
anal canal is reached.  I f  the de tached  rectal mucosa  
should become torn, the open ing  is closed immedi -  
ately by suturing,  to p reven t  fu r the r  tear ing  of  the 
mucosa.  

T h e  patient  is then placed in a more  exagge ra t ed  
l i thotomy position and the Parks anal re t rac tor  is in- 
serted. Rectal mucosal  s t r ipping  is then initiated f rom 
the anal approach .  Saline solution containing adrena-  
lin is injected submucosal ly to elevate the mucosal  
layer and  a c i rcumferen t ia l  mucosal  incision is made  
jus t  above the dentate  line to initiate removal  o f  the 
entire rectal mucosa. 

After  the re t rac tor  is r emoved ,  fixing sutures are 
placed between the anal verge and the per ineal  skin 
in o rde r  to expose the anal canal. T h e  mucosal  cut 
edge is held together  with the sheet o f  gauze in the 
rec tum by several mucosal  clamps (Fig. 3). T h e  exci- 
sion of  mucosa  f rom the muscular  layer is comple ted  
by dissection with scissors and  sponge.  Aided by the 
abdomina l  opera to r ,  the mucosa  in cont inui ty with 
the ent i re  colon is now r e m o v e d  th rough  the anal 
orifice, avoiding soiling of  the rectal muscular  cuf f  by 
intestinal contents (Fig. 4). T h e  rectal cuf f  is filled 
with a sponge  immer sed  in an ant imicrobial  solution. 

T h r e e  d i f fe ren t  types of  ileoanal anastomosis  have 
been p e r f o r m e d  (Fig. 5): 1) End- to -end  me thod  with- 
o u t  reservoir  (Type A-I) ,  2) End- to -end  me thod  with 
an isoperistahic doub le -bar re led  ileal reservoir  out-  
side cuf f  (Type  A-2), and 3) Side-to-end me thod  with 
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an antiperistaltic ileal loop reservoir  inside the cu f f  
(Type B). 

T y p e  A-1 p rocedure :  After  the ileal mesentery  is 
f r eed  f r o m  the r e t r o p e r i t o n e a l  tissues, and  fully 
mobilized to the d u o d e n u m ,  the ileocecal a r te ry  is 
divided to elongate the ileal mesentery.  T h e  terminal  
i leum is b rough t  t h rough  the rectal muscular  cuf f  and  
the cut end of  the i leum sutured with in t e r rup ted  
(000) Dexon  su tures  to the cut edge  of  the anal  
mucocutaneous  line and the internal  sphincter .  Two 
Penrose  drains are placed th rough  the ileoanal anas- 
tomotic line into the space between the rectal cu f f  and  
the ileum. Recently, two fine plastic tubes are placed 
in the cuff  t h rough  the abdominal  wall and connected  
to a closed cont inuous  suction appara tus .  In two in- 
stances the ileal end  was left closed and reconst ructed  
secondarily two weeks af ter  the initial operat ion.  

T y p e  A-2 p rocedure :  T h e  ileoanal anastomosis  is 
p e r f o r m e d  in the same m a n n e r  as T y p e  A-l ,  but the 
i leum is divided about  40 cm f rom the ileal end and a 
side-to-side anastomosis  of" 90 cm length  is p e r f o r m e d  
to create an isoperistaltic double-bar re led  reservoir  
outside the rectal cuff. 

T y p e  B p r o c e d u r e :  T h e  point  o f  the ileal loop 
which reaches the lowest level of  the pelvis is selected 
and, at this point, usually about  20 to 30 cm f r o m  the 
ileal s tump,  a fine N61aton ca the te r  is placed th rough  
the mesen te ry  for traction. T h e  last main branches  of  
the infer ior  mesenter ic  vessels are divided, and a slit is 
made  in the avascular part  of  the mesentery.  The  
ileocecal vessels are carefully preserved  and the ileal 
loop ex tended  by about  10 cm. After  the loop is fixed 
by a cont inuous se romuscula r  suture,  a long side-to- 
side anastomosis is p e r f o r m e d ,  using a GIA autosu- 
ture appara tus  to create  an ileal reservoi r  (Fig. 6A). 
By re t ract ing the ca theter  at the apex of  the loop, the 
reservoir  is b rough t  th rough  the rectal cuf f  down to 
the anus. 

F rom the perineal  approach ,  the ileal loop is fixed 
to the internal  sphincter  by several (000) Dexon su- 
tures, and the apex of  the loop is incised by a longitu- 
dinal incision of  about  2 cm in length. T h e  edge of  
the intestinal wall is su tured  to the cut edge of  the 
mucocu t aneous junc t i on  and internal  sphincter  at the 
den t a t e  line by i n t e r r u p t e d  su tures .  T h e  c u f f  is 
d ra ined  (Fig. 6B). F rom the abdomen ,  the rectal cuf f  
is fixed to the pu l l ed - th rough  i leum by several inter- 
r u p t e d  su tu res .  T h e  r e t r o p e r i t o n e u m  is r e c o n -  
s t r u c t e d  a n d  the  p e r i t o n e a l  cav i ty  i r r i g a t e d  
thoroughly  with 4000 ml saline solution. 

A t e m p o r a r y  defunc t ion ing  loop ileostom? is per-  
f o r m e d  to prevent  pelvic sepsis. A loop of  ileum, 40 
cm f rom the i leoanostomy, is b rough t  out  t h r o u g h  a 
re t roper i tonea l  tunnel  in the right abdominal  wall fol- 

/ / 

FIG. 3. Anal rectal mucosal stripping. Starting just above the 
dentate line (total mucosal proctectomy) and extract ing the 
mucosal tube. 

lowing the technique o f  T u r n b u l l  et al. r T h e  abdomi-  
nal cavity is d ra ined  by a closed suction appara tus .  
T h e  rectal cuf f  drains are r emoved  on the fifth post- 

FIG. 4. The en bloc resected specimen of adenomatosis. 



Procedure A 

l \ 

J 

Dis. Col. & Rect. 
4 6 2  UTSUNOMIYA, ET AL. Ocmbe, 1980 

A-1 

P~omontry 

Procedure B 

\,' 

'\ Prornontry 

Fro. 5. Three types of ileoanal anas- 
tomosis. A-1 = End-to-end without res- 
ervoir. A-2 = End-to-end with reservoir 
outside rectal cuff. B = Side-to-end with 
reservoir inside cuff. 

operative day. Th ree  months  after the first operation,  
the patient is readmit ted for closure of  the ileostomy. 

Results 
From January  1978 th rough  May 1979, we per- 

f o r m e d  this p r o c e d u r e  on 11 pa t ien t s  with 
adenomatosis coli and two with ulcerative colitis (total 
13). Of  the polyposis patients, seven were males and 
four  were females; the average age was 22 years, 
ranging  f rom 11 to 41 years. One patient was a 27- 
year-old woman who had had a colectomy seven years 

earlier and developed a small cancer in the rectum. 
Another  was a 45-year-old woman who had a large 
cancer in the sigmoid colon which involved the ileum. 
Both patients with ulcerative colitis were women aged 
17 and 25 years, respectively. The  fo rmer  patient had 
been symptomatic for two years and the latter, who 
had had symptoms for 10 years, showed extensive 
pseudopolyposis o f  the entire colon and rectum. 

The  first-stage operat ion has been carried out on 
13 patients, and, of  these, the second-stage opera t ion 
(closure of  the loop ileostomy) on six. Operative dura-  
tion for the first-stage opera t ion averaged 6!/.9 hours,  
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Fw.. 6. Type B procedure. (A) Construction of ileal reservoir. 

B 

(B) Technique of ileoanal anastomosis. 

and  blood loss averaged  1,600 nil. Most blood loss 
occurred  dur ing  the 60 to 90 minutes required  for 
r e m o v a l  o f  the rec ta l  mucosa .  In  all i n s t ances ,  
m u c o s a l  s t r i p p i n g  was s u c c e s s f u l l y  p e r f o r m e d .  
Mucosal s t r ipping was easier in younger  patients and 
more  difficult in patients with ulcerative colitis. With 
increased exper ience  and improved  technique, the 
dura t ion  of  the opera t ion  has been shor tened,  and  
the blood loss lessened. 

Compl ica t ions ;  Of  the 13 patients, eight sustained 
one or more  complications.  T h e r e  was no mortality.  
Pelvic in fec t ion- -so-ca l led  "cu f f  abscess" - -was  the 
most  c o m m o n  complication,  occurr ing in three  pa- 
tients dur ing  the second week, the second mon th  and 
the sixth mon th  respectively af ter  the first-stage op- 
eration.  Usually, elevation of  t e m p e r a t u r e  with ac- 
company ing  perianaI  pain p receded  a discharge of  
purulent ,  bloody mucus  f rom the anal orifice. These  
patients  were m a n a g e d  successfully by mak ing  an 
incision in the t ransposed ileal wall ex tending  f rom 
the fistula open ing  at the anastomosis. 

Massive bleeding occur red  in the cuff  o f  a pat ient  
with adenomatosis  for whom an ileoanal anastomosis 
was made  by the T y p e  A-1 me thod .  In this patient,  we 
r e o p e r a t e d  on the second pos tope ra t i ve  day and  
found  the rectal cuf f  filled with large clots and ar- 
terial bleeding in the mesente  D of  the t ransposed 
i leum torn f rom excessive tension. The  rectal cuf f  was 
c losed  and  a p e r m a n e n t  a b d o m i n a l  i l e o s t o m y  
fashioned.  In two instances, intestinal obstruction oc- 
cu r red  f rom in t raper i toneal  adhesions,  and in one a 
loop ileostomy prolapsed;  both requi red  reopera t ion .  

B o w e l  f u n c t i o n :  T h e  six p a t i e n t s  who  had  
adenomatos is  are cur ren t ly  u n d e r  observa t ion  for  
their  postoperat ive bowel function. At first, they had 
10 to 20 watery stools each day, but af ter  a few weeks 

the f requency subsided (Fig. 7). I f  five bowel move- 
ments  each day are r ega rded  as the m a x i m u m  tolera- 
ble frequency,  S the T y p e  B p rocedu re  achieved this 
goal in the shortest  per iod af ter  opera t ion,  namely  
seven weeks (Table 1). T y p e  A-1 results were gener-  
ally comparable ,  but  T y p e  A-2 resulted in a longer  
delay. 

O f  those patients who had been followed for  more  
than three months  af ter  closure o f  their  i leostomy 
and  more  than  eight  months  af ter  the initial opera-  
tion, the average f requency  of  bowel m o v e m e n t s  was 
fewer than three each day in two patients, fewer  than 
five in two patients, and  fewer  than seven in one (Ta- 
ble 1). Immedia t e ly  af ter  closure of  the ileostomy, the 
patients who u n d e r w e n t  T y p e  A-1 or A-2 p rocedures  
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initially had an urge to defecate quite f requent ly  
but this frequenc~ gradually subsided. The  patient 
who had the Type  B p rocedure  had no urgency at all. 

Of  the six patients who have completed reconstruc- 
tion, four showed excellent fecal continence and two 
sometimes soiled dur ing the night. No medication 
was necessary in two patients, and one patient takes 
occasional antidiarrhea! agents. Bar ium-enema study 
showed the transposed ileal reservoir to have a con- 
figuration similar to the rectum (Fig. 8). 

Rehabi l i ta t ion  status: All six reconstructed patients 
have re tu rned  to their preoperative state of  living 
(Table 2). Two work as a clerk and a designer respec- 
tively; one is a f i reman now placed at desk work as a 
course  o f  p r epa ra t i on  for  r e tu rn  to his normal ,  
s t renuous job, and two students have re turned  to 
their classes. One of  the boys re turned  as a regular 
member  of  his soccer team arid another  to his vol- 
leyball team. 

D i s c u s s i o n  

Nissen ~ is credited as the first to at tempt ileoanal 
anastomosis in a boy with adenomatosis coli in 1932. 
Since Ravitch and  Sabiston's extensive exper imen-  
tal ~~ ~ and clinical a study on this surgical procedure  
in 1947, it has remained one of  the main unsolved 
problems of  gastrointestinal surgery despite interest 
by many surgeons. Because fecal incontinence often 
resuhs, ileoanal anastomosis has not been regarded as 
a popular  p rocedure  for adenomatosis  or for co- 
litis, l*2'~a However ,  recently, encou rag ing  results 
have been reported by several other attthors.*4-~s 

After a series of  animal experiments  and some pre- 
liminary clinical trials we have devised an operat ion 
with ileoanal anastomosis. The  main objectives are 
total removal of  rectal mucosa, preservation of  fecal 
continence, and prevention of pelvic infection. 

Total  r e m o v a l  o f  rectal  m u c o s a  

Devine and Ebb ~4 left the lowest few cm of rectal 
mucosa because they considered this sensory area es- 
sential fox fecal continence. This principle was fol- 
lowed by Martin e ta[ . ,  ~ Safaie-Shirazi and Soper, ~6 
and Tossati 19 who observed good results. Our  ex- 
perience has shown that cancer occurred  in some 
instances near the dentate line in the patients with 
adenomatosis ,  and histiologic examinat ion has re- 
vealed man> microfoci of  adenoma involving transi- 
tional epithelium near the dentate line. i f  the area is 
not removed,  a risk of  cancer is left and the patients 
must be placed on a regu!ar  check-up schedule, as is 
practiced for patients retaining their entire rectum 
after colectomv. Such an operat ion should be called 

subtotal mucosal proctectomy to distinguish it from 
total mucosal proctectomy which should remove en- 
tirely the risk of  cancer in the rectum. 

Thus,  we decided to remove the rectal mucosa 
down to the upper  edge of  the dentate line. Peck *r 
and Parks and Nicholls ~s have made similar recom- 
mendations.  However,  the value of  leaving the lowest 
rectal mucosa in these operations is not yet clearly 
shown. Subtotal mucosal proctectomy might  be prac- 
tical in the setting of  inf lammatory destruction of  the 
anorectal muscular s t ructure  in colitis. 

Preservat ion  of  o p t i m u m  fecal  c o n t i n e n c e  

Two major  considera t ions  that help obtain op- 
t imum fecal continence are 1) creation of  a long rectal 
cuff  and 9) a low ileal reservoir. We preserve a long 
rectal muscular wall of  15 cm, al though 8 cm is re- 
garded as sufficient to protect the anorectal reflex. 2~ 
Our  idea is to preserve the maximum neuromuscu la r  
structure of  the rectum in which its mucosal laver is 
replaced with the ileal wall as indicated by Peck. lr We 
think it is one of  the reasons for our  satisfactory 
results. 

Some~r,~s,2, .,_3 consider an ileal reservoir to be use- 
ful for better continence, whereas others ~4-~6 do not 
employ it. Many types of  reservoir also have been 
repor t ed .~r ,~s , . , ~  2a O u r  i l eoana l  r e c o n s t r u c t i o n  
methods were of  three varieties, namely without res- 
ervoir, with reservoir in a high location, and with res- 
ervoir in a low location. The  results observed in the 
frequency of  bowel movements  showed the low reser- 
voir (B) better than the high reservoir (A-2). 

Our  type B procedure  may be superior because the 
reservoir is located in the lowest part o f  the pelvic 
area, as is a normal  rectal ampulla, and ileal peristalsis 
is in te r rup ted  by ant iperis tahic side-to-side anas- 
tomosis; thus, when at tached with the long rectal cuff, 
the complex may work better as a rectal substitute. 
This method has ano the r  advantage since it provides 
less risk o f  tearing the mesentery. We believe that 
either the A-1 or B procedure  (Fig. 5) can be chosen 
depending  on the length of  the mesentery and other  
conditions. 

P r e v e n t i o n  of  pe lv ic  in fec t ion  and 
other  c o m p l i c a t i o n s  

A high complication rate has been a main de ter rent  
to ileoanal anastomosis. ~'I3'1~ In particular, pelvic in- 
fection results in operative failure. Denuded  rectum 
is less resistant to infection, and so called "cuff  ab- 
scess," apt to occur between the cuff  and the trans- 
posed ileum, destroys the muscular s tructure of  the 
anorectal region,  produces  a stricture a round  the 
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FiG. 8. Barium enema of the transposed ileum (Type B) in the rectal cuff, showing a configuration similar to the rectum. 

a n a s t o m o s i s ,  a n d  r e s u l t s  in i n c o n t i n e n c e .  O n e  o f  t h e  

tac t ics  we  e m p l o y e d  was  t h e  t e m p o r a r y  d e f u n c t i o n i n g  

l o o p  i l e o s t o m y .  A l t h o u g h  we  e x p e r i e n c e d  c u f f  ab-  

scesses  in t h r e e  i n s t a n c e s ,  t h e  a n a s t o m o s i s  was p r o -  

t e c t e d  by t h e  i l e o s t o m y  f o r  m o r e  t h a n  t h r e e  m o n t h s  

a n d  s t r i c t u r i n g  d i d  n o t  o c c u r .  T h e  o t h e r  e s s e n t i a l  

p o i n t s  o f  o u r  m e t h o d s  a r e  i n t r a o p e r a t i v e  r e c t a l  i r r i g a -  

t i o n  to m i n i m i z e  t h e  i n t e s t i n a l  b a c t e r i a l  l eve l ,  en bloc 

r e m o v a l  o f  t h e  s t r i p p e d  m u c o s a  w i t h  t h e  c o l o n  

. t h r o u g h  t h e  a n u s  to a v o i d  so i l i ng  i n s i d e  t h e  r e c t a l  

cu f f ,  a n d  e f f e c t i v e  d r a i n i n g  w i t h i n  t h e  cu f f .  

N e c r o s i s  o f  t he  t r a n s p o s e d  i l e u m  d u e  to t w i s t e d  

m e s e n t e r y  c a n  b e  a n o t h e r  s e r i o u s  c o m p l i c a t i o n  "4 

t h o u g h  we  h a v e  n o t  e x p e r i e n c e d  it. W i t h  a T y p e  B 

p r o c e d u r e ,  this  is u n l i k e l y  b e c a u s e  t h e  i leal  l o o p  r e -  

ce ives  a b i l a t e r a l  b l o o d  supp ly �9  
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