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The rectoanal inhibitory reflex plays an important role in 
the normal mechanisms of anorectal continence. Anterior 
resection abolishes the reflex, but whether it recovers, 
particularly after inverted stapled anastomosis, is not 
clear. Anal manometry was performed on patients 
undergoing low anterior resection for carcinoma. Maxi- 
mum anal resting pressure and the rectoanal inhibitory 
reflex were assessed preoperatively and up to two years 
postoperatively. The reflex was present in 43 of 46 
patients (93 percent) preoperatively, in 8 of 45 patients 
(18 percent) on the 10th postoperative day, and in 6 of 
29 patients (21 percent) between six months and one 
year following surgery. Twenty patients were studied 
more than two years postoperatively, and in 17 (85 
percent) the reflex was demonstrated. In the majority of 
low anterior resection patients, the rectoanal inhibitory 
reflex is abolished by surgery, remains absent throughout 
the first year, and has recovered by the end of the second 
postoperative year. This may be important in the recovery 
of anorectal function in these patients. [Key words: Anal 
sphincter; Anal continence; Anterior resection] 
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T ransient relaxation of the internal anal sphinc- 

ter fol lowing rectal dis tent ion was first de- 

scr ibed by  Gowers  in 18771 and subsequen t ly  con- 
f i rmed by  Denny-Brown and Rober tson in 1935. 2 

Duthie and Bennet t  3 pos tu la ted  that acute rectal 

dis tent ion with flatus or feces ref lexly inhibits the 
internal anal sphincter ,  thus al lowing a sample  of  

rectal contents  into the uppe r  anal canal. Contact  
with the sensit ive transitional mucosa  allows dif- 

ferentiat ion be tween  flatus and feces. This "sam- 
pi ing reflex" allows effective discrimination,  ena- 
bl ing the subject to safely pass flatus. 4 Loss of  this 

r e f inement  may contr ibute  to imperfec t ions  of  con- 
t inence some t imes  found fol lowing low anter ior  
resection.  
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The reflex is thought  to be  med ia t ed  pr imari ly  

through an intramural neuronal  plexus,  and is thus 

preserved  fol lowing spinal cord transection,  in 
cauda equina  lesions, or in lesions of  the sacral 

roots, but is absent  in Hirschsprung ' s  disease.  1' 2, 5, 

6 It remains  intact fol lowing full rectal mobi l iza t ion 

and after presacral  b lockade  but  is abol i shed  by  

circumferent ial  rectal m y o t o m y  or t ransect ion of 

the rectum, as occurs during anter ior  resection.  6 

Given its role in the discr iminat ion b e t w e e n  

rectal contents,  regenera t ion  of the reflex follow- 
ing anterior  resect ion might  be  expec t ed  to result  

in improved  cont inence.  It is unclear,  however ,  

whe ther  the reflex reappears  fol lowing s tapled 

anastomosis  as distinct f rom handsewn anastomo-  

sis of  the rectum. The purpose  of this s tudy was 

therefore  to d o c u m e n t  the ref lex status of  pat ients  

undergo ing  low stapled anter ior  resect ion of the 

rec tum preopera t ive ly  and for a per iod  of two years 

fol lowing surgery. 

P A T I E N T S  A N D  M E T H O D S  

Patients 
Forty-six pat ients  undergo ing  low anter ior  resec- 

t ion of the rec tum were  s tudied per ioperat ively,  29 
were  s tudied be tween  6 and 12 mouths  postoper-  

atively, and 20 were  s tudied two years postopera-  
tively. The med ian  age of patients  was 62 years 
(range, 34-81 years).  All opera t ions  were  per- 

fo rmed  for carc inoma and were  carried out by  the 
same surgeon (W.O.K). All anas tomoses  were  

within 8 cm of the anal verge,  were  p e r f o r m e d  with 
a 31-mm-diamete r  EEA | (U.S. Surgical Corpora- 
tion, Norwalk, CT) stapler  inser ted transanally, and 
were  easily palpable  pe r  the rectum.  One  pat ient  
was exc luded  f rom the s tudy 10 days after surgery 
because  of difficulty in establ ishing with certainty 
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that the distending balloon was above the anasto- 
mosis. 

RECTOANAL REFLEX AFTER RECTAL SURGERY 

Methods  

Anorectal manometry was performed by the 
same two persons in all cases using a microtrans- 
ducer mounted on a catheter of 5-mm external 
diameter (Gaeltec Ltd., Dingwall, Scotland). The 
data were digitalized, recorded on computer by 
means of a polygraph (Synectics Medical, Stock- 
holm, Sweden), and analyzed by means of Poly- 
gram software (Gastrosoft Inc., Milwaukee, WI). 
Manometry was performed with the patient in the 
left lateral position and with the anal transducer 
directed toward the right lateral position for all 
measurements to avoid radial pressure variations7 
Maximum anal resting pressure was initially as- 
sessed using a 1-cm station pull-through technique. 
A rigid steel tube (3-mm external diameter) grad- 
uated in 1-cm lengths with a balloon attached at its 
tip was then introduced into the rectum, and the 
balloon was placed at least 5 cm above the anasto- 
mosis. 

The position of the balloon above the anasto- 
mosis was confirmed before and after manometry. 
A steady rectal resting pressure was achieved for 
five minutes, and the rectoanal inhibitory reflex 
was then tested by inflation of the intrarectal bal- 
loon with 50 ml of air while recording anal resting 
pressure. A reproducible drop of 20 percent in 
resting pressure, with recovery after deflation of 
the balloon, was accepted as a positive reflex. 

Statistical analysis was performed using the chi- 
squared test for loss and recovery of the reflex and 
the t-test for evaluation of internal anal sphincter 
pressure. 

RESULTS 

The reflex status of patients is seen in Table 1. 
The reflex was present in 93 percent of patients 
preoperatively but in only 18 percent 10 days post- 

Table 1. 
Rectoanal Inhibitory Reflex After Anterior Resection 

Preoperatively (n -- 46) 
10 days postoperatively (n = 45) 
6 to 12 months postoperatively 

(n = 29) 
2 yr postoperatively (n -- 20) 

Reflex Reflex 
Present Absent 

43 (93%) 3(7%) 
8 (18%) 37 (82%) 
6 (21%) 23 (79%) 

17 (85%) 3 (15%) 
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operatively ( P <  0.00001). There was no significant 
recovery in the reflex six months postoperatively 

(21 percent positive, P =  0.75 when compared with 
day 10 postoperatively), but two years after surgery 
the reflex could be demonstrated in 85 percent of 
cases ( P <  0.00001). 

Figure 1 shows a typical patient record demon- 
strating the presence of the reflex preoperatively 
with loss of the reflex immediately postoperatively. 
There is no evidence of recovery of the reflex at 
12 months, but the reflex has recovered two years 
after surgery. 

Mean anal sphincter resting pressure is seen in 
Table 2. There was a marked drop in maximum 
resting pressure immediately postoperatively (P < 
0.0001). No significant recovery was seen at 6 to 
12 months or at two years postoperatively. 

DISCUSSION 

This study confirms previous reports that the 
rectoanal inhibitory reflex is present in the majority 
of preoperative patients but is usually lost after low 
anterior resection. In addition, we have demon- 
strated for the first time that the reflex may subse- 
quently regenerate after a low stapled colorectal 
anastomosis. Lane and Parks 8 have demonstrated 
that the reflex may regenerate with time in the 
majority of patients after handsewn colorectal anas- 
tomosis, and this has been confirmed by other 
authors.9,10 However, because the reflex is thought 
to recover by the regeneration of nerve fibers 
across the anastomosis, it is conceivable that the 
fate of the reflex might be different after an in- 
verted stapled anastomosis rather than a handsewn 
anastomosis. The only previous study to examine 
the reflex after stapled colorectal anastomosis 
failed to demonstrate recovery. 11 In that study, 
however, the short follow-up period of only 12 
months probably explains the failure of the study 
to demonstrate the recovery of the reflex with time. 
With the increasing popularity of the stapler in low 
colorectal anastomosis, it is important to demon- 
strate, as we have done, that the reflex may indeed 
recover after stapled anastomosis. 

Transection of the rectum during anterior resec- 
tion would be expected to abolish the reflex by 
disconnecting the internal anal sphincter from its 
proximal intramural connections. In this study, 82 
percent of patients demonstrated an absence of the 
reflex on the 10th postoperative day. Although it is 
commonly assumed that the rectoanal inhibitory 
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reflex is abolished in all patients after low anterior 
resection, this assumption is not supported by 
available literature. Lane and Parks 8 reported posi- 
tive reflexes in three of seven patients at the first 
postoperative examination, while in Pedersen e t  

a/.'s 11 series 2 of 13 were positive at that time. In 
each of these cases this examination was performed 

Figure 1. Loss and recovery of the reflex after low anterior 
resection. This shows the reflex in a typical patient (1) 
preoperatively, (2) 10 days postoperatively, (3) 12 months 
postoperatively, and (4) two years postoperatively. In each 
case "A" denotes the inflation of the balloon, while "B" 
denotes its deflation. Resting sphincter pressure is shown 
in mm Hg on the left side of each graph. 
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well before any regeneration of nerve fibers might 
be expected. These results are consistent with our 
results, where 18 percent of patients have retained 
their reflex 10 days postoperatively. There are a 
number of possible mechanisms whereby the re- 
flex might be preserved after low anterior resec- 
tion. Inflation of the distending balloon just above 
an anastomosis, while distending mainly the neo- 
rectum, might also stretch the anastomosis and 
rectal stump just below it, thereby eliciting the 
reflex. The existence of extrarectal pelvic pressure 
receptors contributing to the reflex cannot be dis- 
counted. Although these are not thought to play a 
major role in the mechanism of the reflex in health, 
it is possible that they may provide an alternative 
pathway in some patients after rectal transection, 
thus explaining why the reflex is preserved in some 
cases. In this study, the use of a calibrated rigid 
balloon carrier allowed accurate placement of the 
balloon well above the anastomosis in the neorec- 
tum. Its position was carefully checked before and 
after the examination. This excluded any artifacts 
caused by the displacement of the balloon or mi- 
crotransducer during the examination. 

We have shown no evidence of recovery of the 
reflex within 12 months of surgery. By the time 
two years had elapsed, however, 85 percent of 
patients tested had a positive reflex. Recovery of 
the reflex occurred even though no significant 
recovery in anal sphincter resting pressure was 
seen in these patients. It has been suggested that 
regeneration of intrinsic intramural neurons across 
the anastomosis is responsible for recovery of the 
reflex.< 8. 12 Recent studies of nerve regeneration 
across small bowel anastomoses in guinea pigs 
support the latter mechanism, 13 and the timing of 
recovery of the reflex in our patients is consistent 
with this. 

Up to 25 percent of patients have difficulties 
with continence following low anterior resection 
of the rectum. 14 These include inability to control 
passage of feces or flatus, difficulty in discriminat- 
ing between these, and nocturnal soiling. Difficul- 
ties with continence after low anterior resection 

Table 2. 
Anal Pressure Measurements (Mean _+ SEM) 

10 days 6 to 12 months 2 yr 
Preoperatively Postoperatively Postoperatively Postoperatively 

(n = 46) (n = 45) (n = 29) (n = 20) 

Maximum resting pressure (mm Hg) 60 _+ 2.7 42 _+ 2.7 42 _+ 3.5 46 +_ 3.8 
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are multifactorial and are due to loss of rectal 
capacity with f requency  of bowel  movement ,  < 15 as 

well  as direct stretch injury to the anal sphincter  as 
a result of a perianal procedure .  1~-18 While it may 
not be the pr ime cause of incont inence,  loss of the 
rectoanal inhibitory reflex is very likely to contrib- 
ute to incont inence  in these patients. Although 
there  are no direct  data concern ing  the importance 
of an intact rectoanal inhibi tory reflex in the main- 
tenance of normal cont inence,  Miller e t  al.  19 have 

r ec e n t l y  l inked the absence of the closely related 
p h e n o m e n o n  of anorectal  sampling with inconti- 
nence.  Anorectal sampling is a physiologic reflex 
whereby  the anal sphincter  relaxes per iodical ly  in 

order  to al low rectal contents  to come  in contact 
with the sensitive mucosa of the upper  anal canal. 
Miller e t a / .  19 demonst ra ted  spontaneous  sampling 
in 89 percent  of  normal  humans but  in on ly  33 
percent  of  patients with incont inence.  Sampling, 
like the rectoanal inhibitory reflex, may be induced  
by the introduct ion of air into the rectum, 19 and 

they may well  represent  the same p h e n o m e n o n .  
Indeed,  an intact rectoanal inhibitory reflex may 
be necessary for normal sampling. Further studies 
are required  to study anorectal sampling in ambu- 
latory postoperat ive patients who have lost the 
rectoanal inhibitory reflex. 

Improved  cont inence  is seen  in patients who 

have regained the inhibitory ref lex after i leoanal 
anastomosis. 1~ We have not  examined  the relation- 

ship be tween  recovery of cont inence  and recovery  
of the reflex in our  patients. However,  only  25 
percent  of our  patients exhibit  problems with con- 
t inence after low anterior  resect ion 14 despite the 
fact that in this study the majority have lost the 
reflex. This implies that the reflex is not  absolutely 
necessary for full con t inence  in all cases, and con- 
t inence may be maintained in many patients pro- 
vided that sphincter  tone and neorecta l  capacity 

are adequate.  The reflex, however,  may be very 
important  in those patients with suboptimal  
sphincter  pressures or very d iminished rectal ca- 
pacity. The we l l -documented  improvement  in con- 
t inence that cont inues for up to two years fol lowing 
anterior resect ion is likely to be secondary  to in- 
creased reservoir capacity and improved sphinc- 
teric function, but the return within two years of 
the rectoanal inhibitory reflex as demonst ra ted  in 
this article may be a further  factor contr ibut ing to 
the recovery of  full con t inence  in many of  these 
patients. 

RECTOANAL REFLEX AFTER RECTAL SURGERY 877 

REF EREN CES  

1. Gowers WR. The automatic action of the sphincter 
ani. Proc R Soc Lond [Biol] 1877;26:77-84. 

2. Denny Brown D, Robertson EG. An investigation of 
the nervous control of defaecation. Brain 1935; 
58:256-310. 

3. Duthie HL, Bennett RC. The relation of sensation in 
the anal canal to the functional anal sphincter: a 
possible factor in anal continence. Gut 1963;4: 
179-82. 

4. Read MG, Read NW. Role of anorectal sensation in 
preserving continence. Gut 1982;23:345-7. 

5. Burleigh DE, D'Mello A, Parks AG. Responses of 
isolated human internal anal sphincter to drugs and 
electrical field stimulation. Gastroenterology 1979; 
77:484-90. 

6. Lubowski DZ, Nicholls RJ, Swash M, Jordan MJ. 
Neural control of internal anal sphincter function. 
Br J Surg 1987;74:668-70. 

7. Taylor BM, Beart RW Jr, Phillips SF. Longitudinal 
and radial variations of pressure in the human anal 
sphincter. Gastroenterology 1984;86:693-7. 

8. Lane RH, Parks AG. Function of the anal sphincters 
following colo-anal anastomosis. Br J Surg 1977; 
64:596-9. 

9. Williams NS, Price R, Johnston D. Long term effect 
of sphincter preserving operations for rectal carci- 
noma on function of the anal sphincter in man. Br J 
Surg 1980;67:203-8. 

10. Suzuki H, Matsumoto K, Amano S, Fujioka M, Hon- 
zumi M. Anorectal pressure and rectal compliance 
after low anterior resection. Br J Surg 1980;67: 
655-7. 

11. Pedersen IK, Hint K, OlsenJ, ChristiansenJ, Jensen 
P, Mortensen PE. Anorectal function after low ante- 
rior resection for carcinoma. Ann Surg 1986;204: 
133-5. 

12. Holdsworth PJ, Johnston D. Anal sensation after re- 
storative proctocolectomy for ulcerative colitis. Br J 
Surg 1988;75:993-6. 

13. Galligan JJ, Furness JB, Costa M. Migration of the 
myoelectric complex after interruption of the myen- 
teric plexus: intestinal transection and regeneration 
of enteric nerves in the guinea pig. Gastroenterology 
1989;97:1135-46. 

14. Kirwan WO, O'Riordain MG, Waldron R. Declining 
indications for abdominoperineal resection. Br J 
Surg 1989;76:1061-3. 

15. Lazorthes F, Fages P, Chiotasso P, LemozyJ, Bloom 
E. Resection of the rectum with construction of a 
colonic reservoir and colo-anal anastomosis for car- 
cinoma of the rectum. Br J Surg 1986;73:136-8. 

16. Keighley MR. Abdominal mucosectomy reduces the 
incidence of soiling and sphincter damage after re- 
storative proctocolectomy and J-pouch. Dis Colon 



878 

Rectum 1987;30:386-90. 
17. Horgan PG, O'Connell PR, Shinkwin CA, Kirwan 

WO. Effect of anterior resection on anal sphincter 
function. Br J Surg 1989;76:783-6. 

18. Pescatori M, Parks AG. The sphincteric and sensory 

O'RIORDAIN ET AL Dis Colon Rectum, September 1992 

components of preserved continence after ileoanal 
reservoir. Surg Gynecol Obstet 1984;158:517-21. 

19. Miller R, Bartolo DC, Cervero F, Mortensen NJ. An- 
orectal sampling: a comparison of normal and incon- 
tinent patients. Br J Surg 1988;75:44-7. 


