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The authors review their experience with stapled anastomosis in 
colorectal and ileorectal resections for malignant and benign le- 
sions of  the large bowel. They describe the technique and results 
in a series of  49 patients (24 with cancer of  the rectum and rec- 
tosigmoid junction; six with familial polyposis,  associated with 
cancer in four; 12 with chagastic megaeolon; three, Crohn's 
disease; two, ulcerative colitis; and one each, diverticular sig- 
moiditis and ischemic sigmoiditis).  Anterior resection was per- 
formed in 38 patients and total colectomy with ileorectal anas- 
tomosis in 11. Main complications and mortality are presented. 
They conclude that stapled anastomosis is an efficient method for 
intestinal reconstruction after resection for malignant and benign 
lesions of  the large bowel. [Key words: Anastomosis,  stapled; 
Colorectum; Surgery, stapled anastomosis] 

ANAS'I'OMOSIS BY STAPLING began to be p e r f o r m e d  
about  two decades  ago, when Moscow's Insti tute for  
Research of  Appara tus  and  Ins t rument s  in t roduced  
an automat ic  su tur ing  device designed for  vascular 
anas tomoses  and,  later, for  gastrointestinal  sutures.  
Its complex  design, difficulty in handl ing  and sterili- 
zation, and  the need  for  individual assemblage of  the 
staples in the car t r idge contr ibuted,  however,  to its 
low acceptance.  Grea t  impetus  resul ted f l 'om recent  
i m p r o v e m e n t  of  the Russian appara tus  and  the intro-  
duction of  the Amer ican  model  ins t rument ,  which 
enable  more  simplif ied managemen t .  

Using this new technique,  we p e r f o r m e d  a series o f  
49 colorectal and  ileorectal anastomoses,  which we re- 
view in this paper .  
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merit (Fig. 1) consists o f  a center  rod, with the firing 
handle  and  a wing nut  on one of  its extremit ies,  and a 
special device for  fit t ing tile loading unit on the o ther  
tip. T h e  lat ter  is made  up  of  two pieces: a car t r idge 
containing the staples for  the anastomosis  and the 
anvil acting as a resistance surface  fbr  the staples shot 
by tile car t r idge when the fir ing handle is squeezed all 
the way (Figs. 2 and  3). 

T h e  e q u i p m e n t  is also suppl ied  with a special c lamp 
designed for  facilitating the accompl i shment  of  the 
purse-s t r ing suture  of  the colonic and  rectal anas- 
tomotic  s tumps  (Auto-Suture  Purse Str ing Ins t ru-  
ment).  "[his i n s t rumen t  has two notched  branches,  
each of  them with a f i l i form channel  for the passage 
of  the thread  to be used for  the purse-s t r ing  suture 
(Fig. 4). 

T e c h n i q u e  

D e v i c e :  T h e  American model  (Auto-Suture  E.E.A. 
Ins t rument )  was used in all our  patients. This  instru- 
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Ftc,. 2. Loading Unit. The cartridge is in a special arrangemeut 
to show the staples projected and circular knife. 

fiG. 3. Loading unit  fitted to the instrument.  

Fie_;. 4. Auto-Suture Purse String Instrument. 

Procedure :  After  dissection and mobilization o f  
the colon and rectum, the Auto-Suture  Purse String 
Ins t rument  is applied to the colon, and the appropr i -  
ate anastomotic level. A long and straight needle  with 
chromic catgut 00 is in t roduced  in the filiform chan- 
nel of  one o f  the clamp's branches,  and is then pulled 
with a Kelly forceps. The  needle  is next  in t roduced  in 
inverse direction into the o the r  channel  o f  the clamp 
and pulled again. A Rochester  forceps is placed dis- 
tally, and the colon is divided with a scaple between 
the two clamps (Figs. 5 and 6). T h e  special ins t rument  
is removed  leaving the purse-s t r ing suture  just  pre- 
pared in the colon. 

T h e  same ins t rument  is then placed in the rec tum 
at the proposed  level o f  section, following the same 
p rocedure  for pe r fo rmance  o f  the purse~string su- 
ture. A crushing clamp is then  placed proximally and 
the rectum is divided flush with the purse-str ing in- 
s trument.  After  removal o f  the surgical specimen, di- 
lation o f  the anus and cleansing o f  the rectum, the 
mechanical sutur ing ins t rument ,  bear ing the staple 
cartr idge and the anvil, is in t roduced  in the rectal 
lumen. 

The  purse-str ing ins t rument  is r emoved  f rom the 
rec tum and the anvil and car t r idge are then separated 
by turning the ins t rument  wing nut  counterclockwise. 
After  the anvil has gone beyond the cut  edge o f  the 
rectum, the thread  appl ied to the rectal s tump is 
pulled and firmly tied, thus comple t ing  the purse-  
string suture,  leaving the staple car t r idge in the rectal 
lumen (Fig. 7). 

T h e  colonic s tump is next  slipped over  the anvil, 
and the cor responding  suture  thread is also pulled 
and tied, thus complet ing the purse-str ing suture  of  
the colon (Fig. 8). T h e  threads  are cut and approxi-  
mation of  proximal and distal s tumps is made  by clos- 
ing the space between car t r idge and anvil by tu rn ing  
the wing nut  clockwise until secure (Fig. 9), aligning 
the black marks on the ins t rument  (Fig. 10). Safety is 
released f rom the locked position and the ins t rument  
is fired so that a double  s taggered row o f  stainless 
steel staples, shot by the cartridge,  is inserted,  .joining 
both stumps by means o f  an automatic two-layer su- 
ture. Simultaneously, the knife o f  the ins t rument  cuts 
the tissues of  the colonic and rectal stumps. T h e  fired 
staples take the shape o f  a "B," allowing adequate  
irrigation of  the anastomotic edges. 

T h e  ins t rument  is then withdrawn and the colonic 
and rectal rings, co r responding  to the excised excess 
bowel tissues are removed  f rom inside the cartridge. 
When the anastomosis is adequately accomplished, 
these rings are intact. 

Lack of  integrity means e i ther  incomplete  or fault}' 
resection, requir ing re in fo rcement  with serolnuscutar  
stitches. When  uncertainty arises about  the anastomo- 
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FiG. 5. Needle with thread introduced in the s channel 
of the Auto-Shay, re Purse String Instrument. 
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Fro. 6. Division of the colon. 
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F i t ; .  8. Colonic and rectal stumps after completion of purse- 
string sutures. 
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FIo. 9. Approximation of colonic arid rectal stumps completed 
preparator? to squeezing the handle. 
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Fro. 7. Placing the stapling device v, ithin the purse-string su- 
ture of" the rectum. Note the suture of" the cohm. 

Fio. 10. Aligning the black marks on the stapling device to 
complete closure of space between anvil and cartridge. 
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TABI.~ 1. Diag'noses ef  49 Patients Trea2ed by 
Resection and Ancartornosi.~ 

Number 
of 

Patients Per Cent 

Cancer of the rectum or 
rectosigmoid junction 24 49.0 

Multiple familial polypnsis 6 12.2 
Chagasic megaeolon 12 24.4 
Crohn's granuiomatous colitis 3 6. t 
Ulcerative colitis 2 4.! 
Diverticular sigmoiditis 1 2. l 
Ischemic sigrnoiditis 1 2.1 

-l'o'r~L 49 100.0 

tic integrity, it is most convenient  to establish a prox- 
imal covering intestinal derivation. The mesocolic gap 
is closed, a soft rubber  drain is placed in the pelvic 
space and b rough t  out in the right lilac fossa through 

a stab wound.  
When restoring intestinal continuity' after total co- 

lectomy, the anvil is obviously inserted in the ileal 
s t u m p ;  a n a s t o m o s i s  is p e r f o r m e d  as a l ready '  
described. 

Material  and Methods  

From November  1978 to April 1980 mechanical an- 
astomosis was carried out in,t9 patients. The  conditions 
treated by resection are summarized in Table 1. 

The  operations are summarized in "Fable 2. An- 
terior resection was pe r fo rmed  in 38 patients: 24 with 
cancer; 12 megacolon; one, diverticular sigmoiditis 
with colovesical fistula; and one, ischemic sigmoiditis 
with colonic necrosis. Colorectal anastomosis was con- 
sidered "high" (at or above 6 cm from the anal verge) 
in seven patients, and "low" in 31. In four  patients 
submitted to anterior resection, one for cancer and 

TABLE 2. Operation.~ Perfbrmed 

Number 
o f  

Patients Per Cent 

Anterior resection 
"ttigh"* anastomosis 
"Low" anastomosis 

Total colectomy with 
iteorectal anastomosis 

"I "OT A L 

7 1,t.3 
31 63.3 

11 22.4 

49 100.0 

* At or above 6 cm from the anal verge 

three for megacolon, a proximal t ransversostomy was 
pe r fo rmed  due to insecurity concern ing  safety of  the 
anastomosis. All of  them had an uneventful  recovery, 
allowing closure o f  the ostomy. Concern ing  ischemic 
sigmoiditis, I-Iartmann's s igmoidectomy was carried 
out  as a first-stage e m e r g e n c y  p r o c e d u r e  due to 
necrosis of  the affected segment  o f  bowel. Restoration 
of  intestinal continuity was pe r fo rmed  as a second- 
stage procedure,  by means of  the automatic colorectal 
anastomosis, which lay at 4 cm f rom the anal verge 
requiring thus a covering transverse colostomy. The  
patient is waiting for the right occasion to have it 
closed. 

Total  colectomy with ileorectal anastomosis was 
pe r fo rmed  in I1 patients, six for multiple familial 
polyposis, three for Crohn ' s  granulomatous  colitis, 
and two for ulcerative colitis. In nine patients anas- 
tomosis was pe r fo rmed  at the middle or  upper  third 
of  the rectum, in two at a very low level, 5 or 6 cm 
from the anus. In two patients, both with multiple 
polyposis, a t emporary  covering loop ileostomy was 
simultaneously carried out, in o rder  to protect  the 
suture. I leostomy was also established in another  case 
o f  polyposis due to partial leakage of  the suture line, 
as will be shown later on. l leostomy was closed in one 
patient, without complication; the o ther  two patients 
are awaiting closure. 

Resul t s  

Postoperative recovery in anter ior  resection was 
satisfactory in the majority of  patients. Six to eight 
daily motions were initially observed with semisolid or 
liquid feces, decreasing after  a few weeks to two or  
three daily motions, with feces of  normal  consistency. 

Two patients submitted to low anastomosis com- 
plained of  slight incontinence for flatus. The  patients 
submit ted to total colec tomy with ileorectal anas- 
tomosis had numerous  liquid stools in the immediate 
postoperative period. However,  in a few weeks, the 
feces acquired a firmer consistency, and the number  
of  bowel motions decreased to one or two daily. Fig- 
ures 11 and 12 record aspects of  two cases of  our  
series. 

The  main complication ~-as rup tu re  of  the anas- 
tomosis, which occurred in four  cases o f  anterior  re- 
section and in one of  total colectomy with ileorectal 
anastomosis. In three o f  the fo rmer  it was small and 
healed spontaneously,  and in the other,  leakage was 
fo l lowed by fecal pe r i ton i t i s  which necess i ta ted  
emergency laparotomy. The  anastomosis was disman- 
tled and the colon b rought  out th rough  the left iliac 

fossa. The patient died a few days later in severe tox- 
emia. In the case of  total colectomy, the patient was 
re-operated;  cleaning of  the cavity, drainage of" the 
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Fie.. 11. Plain x-ray of the abdomen. Note tbe stapled ring 
anastomosis. FIG. 12. Barium enema showing the stapled ring anastomosis. 

pelvis and proximal  loop ileostomy were pe r fo rmed ,  
fol lowed by satisfactory recovery. Infect ion of  the 
presacral space occur red  in one  patient, subsiding 
prompt ly  with t rea tment  with antibiotics. In three pa- 
tients slight stenosis was detected by rectal palpat ion;  
two had no trouble ~ith intestinal transit. T h e  other ,  
however,  needed  postoperative dilations, which pro- 
vided excellent resuhs. 

T h e r e  was one death (2.1 per  cent), which was re- 
lated to dehiscence o f  the anastomosis, as described 
above. 

D i s c u s s i o n  

Mechanical stapled suture is an impor tant  advance 
in gastrointestinal surgery. The  advantages are evi- 
dent,  mainly for colorectal or ileorectal anastomosis, 
especially for the "low" procedure ,  which, when per- 
f o rmed  by conventional  hand suture,  is difficult in 
the majority of  cases. The  stapling device may par- 
tially compensate  for  difficuhies exper ienced by the 
i nd iv idua l  s u r g e o n s  in p e r f o r m i n g  anas tomos i s  
manually. 

T h e  anastomosis should be carr ied out  only in 
normal  tissues, without  evidence of  thickening. In 

our  country,  this fact must be carefully cons idered  
when "low" abdominal  rec tos igmoidectomy is clone 
for  megacolon;  the disease f requent ly  causes con- 
spicuous thickening of  the rectal wall. In this case, the 
staples which are only 4 mm long, are insufficient to 
adequately enclose both  colic and rectal walt. For this 
reason, we had to give up previously p lanned stapled 
anastomosis in several megacolon patients; at comple- 
tion of  rectal dissection, great thickening o f  the bowel 
wall was disclosed.  In  all these  cases a d e l a y e d  
perineal  colorecta] anastomosis was pe r fo rmed ,  with 
excellent resuhs, according to the technique we pro- 
posed ~ in 1960 for the t rea tment  of  megacolon. 

Although the medical l i terature has shown consid- 
erable  expe r i ence  with mechanica l  su tu re  o f  the 
digestive tract, the number  of  patients submit ted to 
colorectal  resect ions with res to ra t ion  of  intestinal 
continuity by means of  mechanical anastomosis is still 
relatively small. 

Chassin et al.,"- in a series o f  402 cases o f  mechanical 
anastomosis in several gastrointestinal operat ions ,  re- 
por ted  only six colorectal  anastomoses, a very small 
number ,  impeding any critical appraisal. 

Only recently did colorectal anastomosis begin to 
arouse the at tention of  world literature. Goligher  et 
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al. ,  a using the Russian mode l  249 in s t rumen t ,  per -  
f o r m e d  this type  o f  anas tomosis  in 62 patients;  in 38 it 
was cons ide red  to be "h igh"  and  in 24 to be " l o w , "  the 
lat ter  lying below 5 cm f r o m  the anal  verge.  Post- 
opera t ive  gas t ro intes t ina l  e n e m a  studies showed  all 
the "h igh"  anas tomoses  to be intact, whereas  six o f  the 
24 "low" anas tomoses  revea led  dehiscence  (25 per  
cent). H e m o r r h a g e  o c c u r r e d  in th ree  patients,  two o f  
w h o m  r e q u i r e d  b l o o d  t r a n s f u s i o n .  S t r i c t u r e  de-  
ve loped  in two patients,  one  o f  which n e e d e d  dilation; 
in the o t h e r  the  s t r ic ture  d i s a p p e a r e d  six m o n t h s  
af ter  c losure o f  the cove r ing  t ransverse  colos tomy,  
which bad been  p e r f b r m e d  in both  patients.  

He ld  4 p e r f o r m e d  40 mechan ica l  colorectal  anas-  
tomoses,  14 be ing  "low." In  some  patients,  the anas-  
tomosis  lay at 3 cm f r o m  the anus,  mak ing  it possible 
to avoid a b d o m i n o p e r i n e a l  excision with definit ive 
colostomy.  

R o t h e n b e r g e r  et al. ,  ~ in 30 cases o f  colorectal  anas- 
tomosis ,  r e p o r t e d  t h r e e  de h i s c e nc e s ,  o n e  pa r t i a l  
stenosis, and  one  fecal incont inence .  

Po lg lasse  et  al .  6 h a d  two d e h i s c e n c e s  a n d  o n e  
h e m o r r h a g e  in 57 o p e r a t e d  cases. 

R a v i t c h  a n d  S t e i c h e n  r'~ f t t l ly  d e s c r i b e d  t he  
t e c h n i q u e  o f  co lo rec ta l  anas tomos i s  in a r e s e a r c h  
work  utilizing 12 dogs,  wi thout  mortal i ty.  Leakage  
was observed  in some cases bu t  wi thou t  abscess o r  
in f l ammat ion .  T h e y  stated that  the A m e r i c a n  mode l  
i n s t r u m e n t  enab led  tile p e r f o r m a n c e  o f  a two- layer  
inver t ing  anas tomosis  with i n t e r r u p t e d  stainless steel 
staples. 

S m i t h  ~ r e p o r t e d  severa l  c o m p l i c a t i o n s ,  m a i n l y  
anas tomot ic  dehiscence ,  in 26 cases o f  colorectal  anas-  
tomosis.  "I-he a u t h o r  claims that  they were  due  to lack 
o f  staples in the  ca r t r idge  in two patients,  a nd  fai lure  
o f  the i n s t r u m e n t  knife in two others .  

As may  be i n f e r r e d ,  s t ap l ed  a na s t om os i s  yields 
g o o d  results, bu t  is not  f ree  f l 'om complicat ions ,  de- 
hiscence be ing  the mos t  f r equen t ,  mainly fol lowing 
"low" anastomosis .  

This  compl ica t ion  was r e p o r t e d  by Gol igher  et al. a 

in 25 per  cent  o f  their  "low" anas tomosis  patients ,  by 
R o t h e n b e r g e r  et al. 5 in 10 pe r  cent,  by Polglasse et al. ~ 

in 4 per  cent,  and  by Ravitch a nd  Ste ichen  :'8 and  
Smi th  9 in i n d e t e r m i n a t e  n u m b e r .  

In  ou r  series, dehiscence  o c c u r r e d  in abou t  12.2 
per  cent  o f  the  cases, inc idence  m u c h  h ighe r  than the 

2.8 pe r  cent  o b s e r v e d  in o u r  several  h u n d r e d  cases o f  
de l ayed  colorecta l  anas tomosis .  

P r o x i m a l  c o v e r i n g  c o l o s t o m y  m u s t  be d o n e  
w h e n e v e r  unce r t a in ty  arises c o n c e r n i n g  the in tegr i ty  
o f  the  mechanica l  su ture .  

O t h e r  compl ica t ions  have b e e n  r e p o r t e d  in the lit- 
e ra tu re :  slight anas tomot i c  stenosis and  h e m o r r h a g e  
f r o m  the su tu re  line. S t r ic ture  was o b s e r v e d  in th ree  
o f  o u r  pat ients ,  bu t  w i t h o u t  d i s t u r b i n g  in tes t ina l  
transit.  As fo r  h e m o r r h a g e ,  it d id  no t  occur  in o u r  
series. 

Conc lud ing ,  mechan ica l  s tapled anas tomos is  is a 
valuable m e t h o d  fo r  r e s to r ing  intestinal  transit ,  a n d  
must  be within the  scope o f  all su rgeons .  We believe 
tha t  colorectal  o r  i leorectal anas tomos is  is the main  
field o f  appl ica t ion  fo r  this type  o f  anas tomosis .  
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