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A report is given on 26 patients (18 men and 8 women) undergoing low 
anterior resection for carcinoma of the rectum, using both the TA 55 
and EEA staplers. The  average age was 65 years (range, 45 to 92 years). 
The preoperative level of the lesion from the anal verge averaged 9.8 cm 
(range, 4 to 17 cm). All had well-differentiated or moderately well- 
differentiated lesions. All lesions were removed using the fol lowing 
technique. The  TA 55 stapler was placed across the lower rectum at the 
distal resection margin. The  EEA stapler was introduced into the 
rectum with the anvil removed. The  shaft was then passed through the 
rectum stump either through or immediately adjacent to the staple 
line. The  anvil was refitted and the anastomosis completed between the 
more proximal  colon and the rectal stump. A defunctioning colostomy 
was employed in only one patient. There has been no mortality. 
Fol low-up has been 2 to 16 months,  and there has been no early 
recurrence. The  postoperative level of the anastomosis averaged 5.5 cm 
(range, 2 to 11 cm). Stapler-related complications occurred in three 
patients. One of these patients developed a postoperative anastomotic 
leak, which necessitated a defunctioning colostomy. T w o  anastomotic 
strictures occurred fol lowing either an anastomotic leak or postopera- 
tive radiation therapy. Early incontinence to gas, night-time anal 
soilage, and urgency occurred in eight patients (30 per cent). These 
symptoms improved or disappeared within three months  fol lowing 
operation. The  authors' preliminary experience has shown the double 
stapling technique to have definite advantages. Ix obviates the use of 
lower purse-string suture and permits a lower and easier anastomosis. 
It avoids the problem of disparity of sizes of the two ends of the bowel. 
The  rectum is not opened and fecal spillage is minimized.  To  date, 
results have been good without excessive complications.  [Key words: 
Low anterior resection; TA 55 stapler; EEA stapler; Carcinoma of 
rectum] 

IN 1980, NIGHT AND GRIFFEN ] reported an improved 
technique for low anterior resection of the rectum, utiliz- 
ing both the TA 55 and EEA Autosuture Stapling 
I n s t r u m e n t s  (Uni ted  States Surgical  Corpora t ion ,  
Norwalk, Connecticut). They  stated that the use of this 
technique offered certain advantages, which permitted 
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low rectal anastomoses to be done with greater ease and, 
perhaps, greater safety than either by  hand sewing or by 
using the EEA instrument alone. 

Because out' own initial experience with the EEA 
instrument alone for low anterior resection was some- 
what discouraging, we have used this newer double 
stapling technique as our procedure of choice, particularly 
for middle rectal carcinomas when resection is feasible. 
The  following is a report of our early experience with this 
technique. 

M a t e r i a l  a n d  M e t h o d s  

P a t i e n t s :  There were 18 men and 8 women, ranging in 
age from 45 to 92 years (mean age, 65 years). All had 
well-differentiated or moderately  well-differentiated 
adenocarcinoma of the rectum. T h e  preoperative level of 
the carcinoma ranged from 4 to 16 cm (mean, 9.7 cm). 
None of the patients received preoperative radiation. 
However, two received postoperative radiation therapy. 

S u r g i c a l  T e c h n i q u e :  All patients had their rectal carci- 
nomas removed using the following surgical technique. 

The  patient is positioned in the Trendelenberg-litho- 
tomy position, using Lloyd-Davies stirrups for simul- 
taneous access to both the abdomen and perineum. Our  
preference is for a midline lower abdominal  incision. 
Abdominal  exploration is then performed. The  rectum 
and lower sigmoid are fully mobilized, and a decision is 
made as to whether the rectal tumor can be safely resected, 
a l lowing for adequate margins. It is impor tant  to stress 
that this operation should not be performed as a curative 
procedure if the "cancer operation" is compromised by 
inadequate margins, particularly distal to the tumor. 

If the procedure is deemed feasible, a right-angled 
c lamp is placed at the lowermost limits of the resection. 
The  rectal segment distal to this is irrigated with distilled 
water to clear residual fecal content and to remove any 
desquamated neoplastic cells. The  TA 55 stapler is then 
placed distal to the right angled c lamp and fired (Fig. 1). 
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FIe;. 2. The shaft of the EEA stapler is passed through the rectal wall 
at its middle point j.ust anterior to the TA 55 horizontal staple line. 

FI(;. 1. T h e  T A  55 s t ap l e r  a n d  the r i g h t - a n g l e d  c l a m p  are  p l a c e d  well  
b e l o w  the  t u m o r  to ensu re  a d e q u a c y  of  resec t ion .  T r a n s e { t i o n  of  the 
bowel  occu r s  t)etween the two  i n s t r u m e n t s .  

A suitable point  on the proximal  sigmoid or distal 
descending colon is selected, and an Autosuture~ purse- 
string instrument is positioned. A purse-string suture 
(No. 2-0 prolene) is then placed through the purse-string 
instrument. The  specimen is removed by incising against 
the proximal  side of the TA 55 instrument and the distal 
side of the purse-string instrument. The  rectal s tump is 
once again irrigated to check the horizontally placed T A  
55 suture line. 

After proper  cartridge selection, the EEA stapler is 
introduced into the rectal segment with the anvil removed 
(Fig. 2). The  shaft is centered in the rectal segment and 
passed through the rectal wall immediately adjacent and 
either anterior or posterior to the TA 55 staple line (Fig. 
3a). T h e  cartridge of the EEA instrument impinges on the 

rectal s tump staple line. The  shaft of the instrument is 
fully extended and the anvil refitted (Fig. 3b). The  prox- 
imal  colon is placed over the anvil and the purse-string 
suture is tied securely around the shaft and cut (Fig. 3c). 

The  EEA instrument  is closed and fired (Fig. 4). The  
instrument is then opened, disengaged from the anasto- 
mosis and removed. A circular end-to-end inverting anas- 
tomosis is created (Fig. 5). At times, the EEA instrument 
will cut through, incorporate, and remove staples placed 
by tile TA 55 stapler (Fig. :5). A non-crushing c lamp is 
then applied proximal  to the anastomosis, and the rec- 
tum is once again irrigated to check tile integrity of both 
the horizontal T A  55 and the circular EEA staple lines 
(Fig. 6). The  surgery is completed by wrapping  the 
greater omen tum around the anastomosis and draining 
the presacral space with a closed suction system. 

Twenty-three patients (88 per cent) underwent curative 
resections. Three had palliative resections. 

Results 

Patients: Follow-up has been 2 to 16 months (mean, 10 
months).  All patients are alive and there have been no 
early local recurrences or new distant metastases. The  
postoperative level of the anastomosis has ranged from 2 
to 11 cm (mean, 5.5 cm). 

Complicat ions:  Stapler-related. The  stapler-related 
intraoperative complications are summarized in Table 1. 
In one patient, an incomplete tissue ring was found. 
When the anastomosis was tested, a leak was found and 
repaired. Inadvertent perforation of the rectum occurred 
in one patient, as the shaft of the EEA instrument was 
introduced. This  site was used for the anastomosis. In the 
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Fro. 3, (A) The  shaft of the EEA stapler 
is extended. (B) The  anvil is refitted. (C) 
The  proximal  colon is fitted over the anvil 
and the purse-string suture is tied around 
the shaft of the ins t rument  and cut. 

Fie;. 4. The  ends of the bowel are brought 
together by closing the EEA ins t rument .  
T h e  stapler is then fired, disengaged from 
the anastomosis,  and removed. 

same patient, a split was made in the sigmoid colon 
during introduction of the "sizing" instrument. The  
defect was not discovered until the rectum was irrigated 
following complet ion of the anastomosis. A repair was 
performed with interrupted 3-0 silk sutures, and this 
patient had an uneventful postoperative course. 

The  rectal tissue ring was found to be absent from the 
EEA instrument in one patient. It was subsequently 
found by intraoperative sigmoidoscopy to be intact and 
attached to one of the cut- through ends of a TA 55 staple. 
This  patient had no postoperative complications. 

Other: There was one wound infection. One patient 
developed a pos topera t ive  anas tomot ic  leak which 
required a defunctioning colostomy. This  was the same 
patient who had an incomplete rectal tissue ring intraop- 
eratively. T w o  patients in this series had postoperative 
radiation; in one, an anastomotic stricture developed. 
This  has required dilatation tinder anesthesia on one 
occasion. 

Functional Results: These results are summarized in 
Table 9. Twenty of 26 patients were completely continent. 
None were completely incontinent. Six patients expe- 
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El(;. 5. An invert ing end-to-end anas- 
tomosis is created. The  insert shows the 
circulal  staple line of the EEA instrument,  
superimposed on the horizontal staple 
line of the TA 55 instrument. 

lq(;. 6. AfIer coml)lelion of t}~e anasto 
mosis, Ill{' ~ectum is inigated with distilled 
wateJ under pressure to check for any leaks. 
If found, lhey are repaired under direct 
~ision. 

rienced some night time anal soilage and occasional 
incontinence to gas. Also, urgency and occasional pelvic 
pain occuned in eight patients. These symptoms of 
incontinence to gas, night time anal soilage, and urgency 
disappeared or improved significantly within three 
months following surgery. 

Discussion 

There is general consensus that colorectal anastomosis 
using stapling instruments is as safe and reliable (and 

sometimes superior to) handsewn anastomoses. 2-5 Beart 
and Kelly 6 compared stapled and handsewn anastomoses 
for lesions at similar levels in the rectum and distal sig- 
moid colon. They  concluded that the complication rate 
was similar, but approximately eight minutes of operat- 
ing time was saved with the EEA stapled anastomosis. 
More importantly, there was a group of patients in their 
series whose lesions could only be removed safely using 
the EEA stapler. There is little doubt that the EEA stapler 
allows for a lower anastomosis than could safely be done 
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TABLE 1. Stapler-related lntraoperative Complications 

Complication Number of Patients 

Incomplete rectal tissue ring 1 
Perforation of rectum 1 
Split of sigmoid colon 1 
Rectal tissue ring absent 1 

TABLE 2. Early Functional Results* 

Complete continence 20 
Complete incontinence 0 
Occasional incontinence 6 
Urgency 8 

*n=26.  

by a handsewn technique  f iom an a b d o m i n a l  approach .  >6 

Th i s  fact was conf i rmed  by our  own  experience.  However ,  
a s ign i f ican t  inc idence  of complications did  arise, par t ic-  
u la r ly  when  very low an te r io r  resections were a t tempted .  
We felt that  most  of the compl i ca t i ons  were related to 
p l acemen t  of the distal  purse -s t r ing  suture  and  to the fact 
that  bowel  ends of va ry ing  sizes were be ing  anas tomosed.  

T h e  doub le  s t ap l ing  t echn ique  here in  described has 
def in i te  advantages .  It obviates the use of a dis tal  purse-  
s t r ing  suture  by p l a c i n g  a doub le  row of T A  55 staples 
across the lowermos t  resection marg in .  Th i s  i n s t rumen t  
can  be p laced  very low in the pelvis  w i t h o u t  d i f f icul ty  
and,  in  ou r  exper ience,  is easier to p lace  then a purse-  
s t r ing  suture inserted f iom the a b d o m i n a l  or ana l  7 
app roach .  T w o  of our  pa t ien ts  had  their  resection m a r g i n  
at  the level of the levators. O n l y  the o r ig ina l  nond i sposa -  
ble T A  55 in s t rumen t  has been used. 

W h e n  the shaft  of the EEA i n s t r u m e n t  is inser ted in to  
the rectal s tump,  ex t reme care mus t  be taken.  T h e  shaft  
mus t  be gu ided  by an a b d o m i n a l  opera to r  and  directed 
in to  the midd le  of the r e m a i n i n g  rectal  s tump.  T h i s  wi l l  
avo id  inadver ten t  pe r fo ra t ion  of the rectum,  w h i c h  
occurred in one of ou r  pat ients .  

T h e  anas tomos i s  created us ing  this t echn ique  is exact. 
T h e r e  is no d i spar i ty  of sizes of the two ends of bowel,  
w h i c h  one is a t t e m p t i n g  to anas tomose .  T h e  c i rcular  
anas tomos i s  created usua l ly  cuts t h r o u g h  prev ious ly  
p laced  T A  55 staples. The re  has been no  diff icul ty  cu t t i ng  
t h r o u g h  this s taple  l ine u s ing  the nond i sposab l e  EEA 
stapler .  We have no t  a t t emp ted  to use the d i sposab le  EEA 
s tapler  for this procedure .  A theoret ical  c r i t ic ism of this 
p rocedure  could  be related to the ac tua l  site of the c i rcular  
s taple  line. If it does not  cut  t h rough  the T A  55 staple line, 
then  it m i g h t  create an  acute  ang le  or  a smal l  space 
(wh ich  has a p o o r  vascular  supp ly )  between the two 
s taple  lines. A l t h o u g h  we have had  the c i rcular  s taple l ine 
in var ious  pos i t ions  wi th  regard  to the hor izonta l  s taple 
l ine,  we have not  had  compl i ca t i ons  related to b lood  
supp ly .  T h e  one pa t i en t  who  deve loped  an anas tomot i c  
leak d id  so because of in t raopera t ive  diff icul t ies  re la ted to 

an  i n c o m p l e t e  tissue r ing.  A s igni f ican t  a n a s t o m o t i c  
s tr icture also occurred in  on ly  one  pa t i en t  a n d  was p roba -  
bly re la ted to pos topera t ive  i r r ad ia t ion  or  to the smal l  
car t r idge size (25 ram) used in  this case. 

We have a t t emp ted  to use 31-ram cartr idges in al l  cases. 
However ,  in some, this was no t  poss ible  a n d  necessi tated 
us ing  the 28-ram car t r idge  in seven pa t ien ts  and  the 25- 
m m  car t r idge  in  one pa t ien t .  Use of the s iz ing i n s t rumen t  
led to sp l i t t i ng  of  the s i g m o i d  co lon  in one pat ient .  Th i s  
c o m p l i c a t i o n  was not  recognized un t i l  the rectal  segment  
was i r r iga ted  after c o m p l e t i o n  of the anas tomosis .  We 
have no t  pe r fo rmed  s igmoidoscopy  rou t ine ly  after com-  
p l e t i on  of the anas tomosis ,  bu t  we w o u l d  s t rongly  
r e c o m m e n d  that  the in tegr i ty  of the anas tomos i s  be tested 
in some way. O u r  preference is for i r r iga t ion  of the rectal 
segment  wi th  water  after gent le  pressure. 

A n o t h e r  advan tage  of the doub le  s t ap l ing  t echn ique  is 
that  the rectal segment  is not  opened,  thus m i n i m i z i n g  
c o n t a m i n a t i o n .  Sepsis has no t  been a m a j o r  p r o b l e m ,  
wi th  on ly  one  pa t i e n t  d e v e l o p i n g  a m i n o r  w o u n d  
infect ion.  

F u n c t i o n a l  results  have been excellent.  For  these very 
low anastomoses ,  occasional incontinence to gas, n igh t  
t ime ana l  soi lage a n d  urgency,  and  pe lv ic  pressure,  asso- 
ciated wi th  defecation,  have been t ransient  f indings.  
A l m o s t  al l  of these s y m p t o m s  d i sappeared  w i t h i n  the first 
three m o n t h s  fo l lowing  surgery. 

A l t h o u g h  we have no t  yet seen any local recurrences,  it  
mus t  be stressed that  our  exper ience  is still  p r e l imina ry .  It 
is i m p o r t a n t  to rei terate that  any  form of sph inc te r - sav ing  
o p e r a t i o n  shou ld  no t  c o m p r o m i s e  in any way a cura t ive  
resection for a m i d  or low rectal carc inoma.  

In summary ,  the double  s tap l ing  technique has al lowed,  
in ou r  hands ,  a lower  and  safer anas tomos i s  than  cou ld  be 
p e r f o r m e d  by h a n d  or  wi th  the EEA s tapler  a lone .  T o  
date, the results  have been good  and  the c o m p l i c a t i o n  rate 
low. 
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