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INTRODUCTION
Outlet Obstruction Syndrome (OOS) mainly affects adult 

female patients (80-90%) presenting with difficulty in rectal 
emptying with painful efforts, prolonged time spent in the 
bathroom, insertion of fingers into vagina and/or the anal 
canal, laxative and/or enema abuse, and occasional bleeding. 
From the anatomic standpoint, various defects are detect-
able, such as rectocele, enterocele and internal mucosal 
prolapse with or without distal intussusception. Functional 
alterations may coexist, such as paradoxical puborectalis 
contraction or spastic external sphincter contraction which 
are likely to respond to biofeedback traning.1-4 Patients 
unresponsive to conservative treatment (1.5 l/day of water, 
high-fiber diet, biofeedback training) are eligible to surgical 
correction of the specific anatomic defect (i.e., vaginal or 
perineal levatorplasty, laparotomic or laparoscopic rectopex-
ies, resection-rectopexy, Delorme’s transrectal excision).5-11 
Actually, surgical correction has achieved satisfactory results 
in 58% to 90% of patients in the short-middle term clinical 
follow-up, with favourable response in less than 50% in 
extended follow-up (6-7 years).12-14 Recently, thanks to the 
development of stapler-assisted trans-anal surgery (such as 
stapled hemorrhoidopexy), new procedures have been pro-
posed as an alternative to traditional trans-anal techniques 
for the treatment of OOS, which proved effective at least in 
short-term follow-up with a low postoperative complication 
rate.15-16

This prospective study was performed in consecutive 
patients with OOS with the aim of  assessing the efficacy and 
postoperative morbidity of two trans-anal stapled techniques 

(stapled trans-anal prolapsectomy and stapled trans-anal 
rectal resection, STARR) which were selectively performed 
based on the specific clinical, manometric and defecographic 
findings: stapled prolapsectomy was performed when the 
main anatomic defect was represented by internal mucosal 
prolapse and/or recto-anal intussusception while STARR 
was undertaken in patients whose rectocele was the most 
remarkable finding.

PATIENTS AND METHODS
From January 2004 to December 2006, 31 consecutive 

female patients with OOS (median age = 58.2 years: range 
= 27-77 years) were recruited with informed consent in 
this prospective clinical study which was performed at the 
Division of General Surgery, Colo-Rectal Disease Unit of 
San Martino Hospital in Genoa. Patients had preoperative 
colonoscopy, anorectal manometry and defecography. When 
colonic inertia was suspected, colonic transit time study 
using radiopaque markers was performed in order to detect 
slow colonic transit. A complete standardized questionnaire 
was completed preoperatively and at every six-month fol-
low-up visit in order to assess obstructed defecation score 
(ODS), degree of symptoms (Gravity Disease Score = GDS), 
as well as the quality of life (PAC-QoL), and the satisfaction 
index by means of a visual analogue scale (VAS: 0-10).17-18 
Intra- and postoperative complications (such as: bleeding, 
haematoma, intractable pain, local infection, recto-vaginal 
fistula, anastomotic stenosis, urinary tract infection or reten-
tion, outlet obstruction symptoms, urge to defecate, incon-
tinence to flatus) were recorded. Clinical follow-up was 
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performed every six months, and a complete re-assessment 
was undertaken after one year, including anorectal manom-
etry and defecography. Moreover, a qualitative self-assess-
ment was determined considering the clinical outcome as 
excellent when patients were symptom-free; good when 
they had 1-2 episodes/month of use of laxatives without dig-
ital assistance, use of enema, or bleeding; moderate when 
they had more than 2 episodes/month of laxative use, and 
poor when their symptoms were unchanged as compared to 
the preoperative period. As regards statistical evaluation, all 
analyses were performed using SPSS for Windows (SPSS 
Inc., Chicago, IL) statistical software; t-test for paired data 
was used to compare the scores of questionnaires, and Fisher 
exact test to compare pre- and post-operative manometric 
and defecographic findings.

Anorectal manometry: With the patient lying in the left 
lateral position and the hips flexed 90 degrees, a manomet-
ric probe, consisting of a silastic tube with an external diam-
eter of 3 mm and bearing six open-ended-tip transducers 
with continuous water perfusion (Medtronic) was inserted 
into the anus. The transducers were in the anal canal, and 
an inflatable latex balloon was mounted on a polyvinyl 
tube at 5 cm from the anal verge. The transducers were 
connected via amplifiers to a multichannels computerized 
unit (PC Poligram VIII - Synectics Medical - USA) show-
ing pressure/time curves in real-time. The main parameters 
which were assessed included: length of the anal canal, max-
imal anal resting pressure (MARP), maximal anal squeez-
ing pressure (MASP), rectal sensitivity threshold volume 
(RSTV), objective recto-anal inhibitory reflex (RAIR), and 
maximum tolerable volume (MTV); moreover, the balloon-
expulsion test was performed at the end of the manometric 
study.19

Defecography: Dynamic radiologic rectal evacuations 
were performed as described by Andromanakos et al.20 
Three hours before the exam the patient was given hydro-
soluble contrast by mouth in order to check the small bowel 
and exclude the co-existence of enterocele. The rectum and 
vagina were filled with different barium contrast medium. 
Radiographs were taken in the lateral projection at rest, 
during and after straining until the complete evacuation of 
the contrast; anterior-posterior projections were acquired in 
selected cases in order to exclude any lateralization of the 
anatomic defect. Defecography was used to document the 
extent of rectoanal intussusception according to Wexner’s 
classification (1st degree: < 10 mm infolding on the rectal 
wall; 2nd degree: > 10 mm infolding extending into the anal 
canal) and the size (in mm) and shape of rectocele according 
to Marti’s classification (Type I: digitiform rectocele; Type 
2: big sacculation with anterior rectal mucosal prolapse; 
Type 3: rectocele associated with intussusception and/or 
prolapse of the rectum).21-22

Surgical Techniques: Preoperatively a cleansing enema 
was given, and the patient received a routine antibiotic 
prophylaxis (single shot cefotaxime 2 g and metronidazole 
500 mg intravenously) immediately after the induction of 
anaesthesia. The operation was always performed under 
spinal anaesthesia with the patient in lithotomic position.

Stapled Trans-Anal Prolapsectomy: According to the 
technique described by Longo for the treatment of hemor-
rhoids,15 the anal verge was gently dilated with one and then 
two fingers, and the lubricated dilator with obturator (CAD) 
of the PPH-03TM kit (Ethicon Endo-Surgery, Inc., Pratica di 
Mare - Rome, Italy) was introduced and left in place for 
60 seconds. Four radial stitches were applied to the peri-
neal skin and knotted in order to hold the CAD in place. 
After removing the obturator, the operative anoscope was 

introduced within the CAD, and one purse-string including 
mucosa and submucosa was prepared with Prolene 2-0 
(Ethicon, Somerville, NY, USA) 2.0 cm above the dentate 
line. The PPH-3 circular stapler was opened and its head 
was placed above the purse-string which was knotted and 
the ends of the sutures were brought through the specific 
holes of the stapler. Keeping the end of the sutures in trac-
tion, the stapler was closed, fired, and then gently with-
drawn thus performing prolapse resection with rectopexy. 
The haemostasis was accurately controlled by supplemen-
tary haemostatic sutures of the anastomotic ring with Vicryl 
3-0 (Ethicon, Somerville, NY, USA). After 5-10 minutes of 
careful observation to check for bleeding, a piece of gauze 
was positioned into the anorectal canal for 4 to 6 hours, and 
the CAD was removed. 

Stapled Trans-Anal Rectal Resection (STARR): The pre-
liminary operative phases were similar although a different 
kit was used (PPH-01TM; Ethicon Endo-Surgery, Inc., Pra-
tica di Mare - Rome, Italy). The posterior rectal wall was 
protected by a retractor, inserted in the lower hole on the 
CAD 33 and pushed along the anal canal and lower rectal 
ampulla. The anoscope (PSA 33) was introduced into the 
CAD 33 and two half (180°; from 9 to 3 hours) purse-strings 
with Prolene 2-0 (Ethicon, Somerville, NY, USA), including 
prolapsed rectal wall with mucosa, submucosa and rectal 
muscle wall, were inserted 2 cm above the dentate line, 1-2 
cm apart, to include the top of rectocele. Should the ante-
rior rectocele only be resected, the two purse-strings were a 
little wider, from 8 to 4 hours instead of 9 to 3 hours. The 
PPH-1 circular stapler was opened and its head was placed 
above the purse-strings which were knotted and the ends of 
the sutures were brought through the specific holes of the 
stapler. Before firing the stapler, the posterior vaginal wall 
was carefully checked with fingers and a vaginal valve was 
introduced to prevent mucosa entrapment. Keeping the end 
of the sutures in traction, the stapler was closed, fired, and 
then withdrawn. A minimal mucosal bridge with a staple 
connecting the two edges of the anterior anastomosis was 
sometimes found and cut by scissors. The haemostasis of 
the anterior stapled line was completed with haemostatic 
stitches using Vicryl 3-0 (Ethicon, Somerville, NY, USA). 
The procedure was repeated in the posterior rectal wall, with 
the retractor inserted into the upper hole of the dilator. Two 
half (180°) purse-strings with Prolene 2-0 were prepared in 
the posterior rectal wall above the dentate line including 
mucosa, submucosa and rectal wall, to reduce the posterior 
intussusception. Subsequent surgical manoeuvres were sim-
ilar to the previous phase and, after careful inspection for 
bleeding, the operation was concluded by positioning a 
piece of gauze into the anorectal canal for 4 to 6 hours, and 
the CAD is removed. All removed tissue was always care-
fully checked and sent for definitive histologic assessment.

RESULTS
Six patients underwent stapled trans-anal prolapsectomy 

and 25 underwent STARR (double-STARR in seven, and 
single anterior STARR in 18 patients). All but one patient, 
who developed a peripheric neuropathy of the sciatic nerve, 
had a regular postoperative course. They had follow-up visits 
for a median period of 12 months (range: 4-27 months); 23 
patients completed clinical and instrumental follow-up at 
one year, and a significant improvement of the main scores 
of outlet obstruction was observed (Tab. 1). Moreover, three 
of them (13%) judged their final clinical outcome as excel-
lent, 16 patients (69.5%) as good, two patients (8.6%) as 
moderate, with only two patients (8.6%) having poor results 
(Tab. 2).
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As regards anorectal manometry, pre- and postoperative 
resting and squeezing pressures were not different thus 
excluding any postoperative damage to the anal sphincter; 
conversely, an improvement of rectal sensation was observed 
in 15 out of 19 patients (79%) as suggested by the decrease 
of rectal sensitivity threshold volumes (P = 0.01) and max-
imum tolerable volume (P < 0.01); moreover, in 7 out of 
19 patients (36.8%) the balloon expulsion test became posi-
tive. In postoperative defecography normal findings were 
observed in 11 out of 18 patients (61.2%) while persistent 
abnormalities were observed in 7 patients (38.8%) (n = 3, 
second degree rectocele; n = 1, internal mucosal prolapse; 
n = 3, second degree rectocele with internal mucosal pro-
lapse). As compared to preoperative defecographic findings, 
anterior rectocele was significantly reduced from 96 percent 
to 12 percent of patients (P < 0.001) while intussusception 
was reduced, although not significantly, from 48 percent to 
20 percent.

The assessment of post-operative defecographic findings 
stratified by type of surgery showed that residual rectocele 
and intussusception were more frequent after stapled trans-
anal prolapsectomy than after STARR (both anterior or 
double). Patients in the former group had residual rectocele 
and intussusception in two out of four cases (50%) while 
those undergoing single anterior STARR had residual intus-
susception in two out of ten patients (20%), and those 

undergoing double STARR had residual rectocele and intus-
susception in one out of four patients (25%). As regards 
post-operative manometric assessment, the improvement of 
rectal sensation was more frequently achieved by STARR 
than by stapled prolapsectomy, as suggested by persistently 
increased rectal sensitivity threshold volumes and maximum 
tolerable volumes in 33 percent of patients undergoing sta-
pled prolapsectomy (1 out of 3) as compared to 9 percent 
of patients undergoing single anterior STARR (1 out of 11) 
and complete normalization of manometric parameters in all 
five patients undergoing double STARR.

DISCUSSION
Outlet Obstruction Syndrome (OOS) is a clinically rele-

vant and emerging problem which mainly affects adult female 
patients (80-90%) referring with difficulty in rectal emptying 
with painful efforts, long time spent in bathroom, insertion 
of fingers into vagina and/or the anal canal, laxative and/or 
enema abuse, and occasional bleeding. This syndrome should 
not be confused with constipation related to colonic inertia or 
associated with irritable bowel syndrome, as they are charac-
terized by a slow transit time of radio-opaque markers.1 The 
pathophysiology of OOS is still far to be clearly understood 
because anatomic defects, such as rectocele, enterocele, inter-
nal mucosal prolapse with or without distal intussusception, 
may be associated with functional alterations, such as par-
adoxical puborectalis contraction or spastic external sphinc-
ter contraction.1-4 Noteworthy, none of these alterations is 
regarded as pathognomonic because: 1) an anterior rectocele 
has been shown in 20 to 81 percent of asymtomatic females 
or with constipation; 2) only 23 to 70 percent of unselected 
patients with a rectocele have symptoms related to obstructed 
defecation; 3) clinical outcome after surgery is not strictly 
related to the complete repair of rectocele, and 4) notwith-
standing rectocele repair, 30% al 72% of patients have still 
persistent difficulty with defecation.12 The same considera-
tions may be true for internal intussusception, a frequent find-

TABLE 1. – Preoperative and Postoperative scores in 31 patients operated for Outlet Obstruction.

 Items Preoperative 12 months P value

Frequency 1.09 (0.259) 0.35 (0.135) 0.001

Straining (intensity) 1.78 (0.108) 0.35 (0.119) 0.000

Straining (time) 1.83 (0.081) 0.48 (0.124)  0.000

Sense of rectal fullness 2.83 (0.120) 0.74 (0.237)  0.000
Rectal pain 2.13 (0.269) 0.26 (0.180) 0.000
Reduction of daily activity 1.83 (0.469) 0.26 (0.191) 0.001
Use of laxatives  3.87 (0.678) 1.96 (0.567) 0.002
Use of enema 2.74 (0.654) 0.48 (0.326) 0.001
Manual assistance 1.65 (0.493) 0.30 (0.183) 0.006
Failure 3.09 (0.301) 0.74 (0.229) 0.000
Feeling of incomplete evacuation 3.83 (0.174) 1.00 (0.295) 0.000
Painful evacuation effort 0.91 (0.288) 0.22 (0.177) 0.010
Daily urge for defecation 0.22 (0.125) 0.09 (0.87) n.s.
Rectal bleeding 1.30 (0.277) 0.22 (0.108) 0.002
Continence Grading Scale 0.30 (0.183) 0.17 (0.136)  n.s.
PAC-QOL (unsatisfactory index) 50.13 (4.352) 13.22 (2.973) 0.000
PAC-QOL (satisfactory index) 0.83 (0.306) 10.13 (1.118) 0.000
VAS satisfactory index 3.52 (0.444) 7.39 (0.396) 0.000

Values are expressed as means with standard errors.

TABLE 2. – Subjective evaluation of the outcome of surgery of 25 
patients at one-year follow-up.

Subjective evaluation n. pts %of the outcome of surgery  

Excellent 3 13.0%
Good 16 69.5%
Moderate 2 8.69%
Poor 2 8.69%
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ing on defecography observed in 13 to 50 percent of control 
patients and in 28 to 50 percent of patients with OOS.23-27

Preoperative evaluation of patients with OOS should 
include a detailed clinical history by means of validated ques-
tionnaires, such as the Constipation Scoring System and the 
Continence Grading System, to allow a postoperative assess-
ment of the effectiveness of treatment, and diagnostic inves-
tigations (defecography, anorectal manometry) to define the 
specific anatomic and functional abnormalities; colonoscopy 
should exclude concomitant colo-rectal disease.16-18

Patients should usually undergo preliminary conservative 
treatment (1.5 l/day of water, high-fiber diet, use of bulk 
laxatives); when paradoxical puborectalis contraction or 
descending perineum is confirmed, biofeedback training is 
valuable because in 30 to 38 percent of patients a prolonged 
clinical improvement has been reported.28-31 Unresponsive 
patients are eligible to different surgical options for the 
repair of the specific anatomic defect, proven the absence 
of primarily colonic constipation.32 Moreover, patients with 
impaired sphincter function should be excluded due to the 
high risk of inducing definitive postoperative incontinence; 
actually, postoperative anorectal manometry in patients 
treated by means of traditional trans-anal surgery demon-
strated a significant reduction of maximum anal resting and 
squeezing pressures (P = 0.043) which may be related to 
anal stretching by the retractor, with damage of the anal 
sphincter complex, although a partial recovery was observed 
within two years after surgery.33-35

Different surgical options have been proposed, such as: 
vaginal or perineal levatorplasty, open or laparoscopic rec-
topexies, resection-rectopexy, and Delorme’s transrectal 
excision.5-11 Some surgeons and urogynecologists are in 
favour of traditional transperineal anterior repair of rectal 
wall with levatorplasty, while rectocele with concomitant 
cystocele is best repaired by transvaginal anterior levato-
plasty with posterior colporraphy; postoperative dyspareu-
nia is frequently reported, with a negligible improvement 
of obstructed defecation symptoms.36-39 The abdominal 
approach seems the best for the high type rectocele, as it 
makes possible combined treatment of rectal and urogyne-
cologic alterations, and is also indicated in case of rectocele 
associated with enterocele, especially in young women.40 
For low lying rectocele which is usually associated with 
OOS, the transanal repair is employed by colorectal sur-
geons and it seems to be more effective than traditional 
transperineal or vaginal operation in obstructed defecation 
symptoms improvement. 

Open and closed procedures have been proposed. The 
principles of open methods are: to resect superabundant 
layer of rectocele and anterior rectal wall prolapse: to 
restore solidity of the anterior rectal wall by means of 
submucosa and muscularis plication and by contemporary 
fibrosis induced from submucosa surgical trauma; a longi-
tudinal plication by transverse suture of the rectal wall in 
the dissection area has been proposed by Khubchandani et 
al.41 and  Sullivan et al.42  while transversal plication by lon-
gitudinal suture has been suggested by Sarles.43 The most 
common closed technique for trans-anal rectocele repair 
(i.e., obliterative suture) has been proposed by Block et al.44 
As regards the outcome of patients, the improvement of 
obstructed defecation ranges from 62 to 84 percent with 
closed Block technique, up to 78 to 92 percent with open 
techniques by Sarles, Sullivan e Khubchandani.45 However, 
postoperative complications are rather frequent, as sug-
gested by an Italian multicentric study: postoperative bleed-
ing (7.8%), dehiscence of endorectal suture (5%), distal 
rectal stenosis (2%), recto-vaginal fistula (1.4%) and acute 
urinary retention  (3.5%).46

Recently, thanks to the development of stapler-assisted 
trans-anal surgery (such as, the stapled hemorrhoidopexy 
proposed by Longo 15), new procedures have been proposed 
as an alternative to traditional trans-anal techniques for the 
treatment of OOS, which proved effective at least in short-
term follow-up with a low postoperative complication rate.16 
The STARR procedure is performed using two circular sta-
plers (PPH-01TM), the first to anteriorly reduce the intus-
susception and the anterior rectocele, thus correcting the 
anterior rectal wall muscle defect, and the second to posteri-
orly correct the intussusception.

In the present experience, trans-anal prolapsectomy and 
STARR were adapted to the clinical and anatomic and func-
tional findings in the specific patient, the former being per-
formed when the most relevant defect was represented by 
internal mucosal prolapse and/or recto-anal intussusception 
while single anterior STARR (limited to anterior rectal wall, 
from 8 to 4 hours) was undertaken in patients whose ante-
rior rectocele was the most remarkable finding, and double 
STARR in patients with anterior and posterior rectocele. 
Actually, trans-anal prolapsectomy allowed only a partial 
correction of the anatomic defect, with a high rate of 
recurrent rectocele and intussusception detected at defec-
ography coupled with a less than optimal normalization of 
manometric findings. Conversely, both anterior and double 
STARR could achieve a persistent correction of rectocele 
and intussusception coupled with normalization of mano-
metric parameters.

As regards post-operative complications, no serious bleed-
ing, recto-vaginal fistula or local infection did occur; this 
low morbidity rate seems to be related to the careful hae-
mostasis of the anastomotic ring, and to the proper use of 
retractor and vaginal valve in order to avoid any entrapment 
of adjacent viscera, mostly associated enterocele or the pos-
terior wall of vagina. Moreover, no significant reduction of 
maximal anal resting pressure and maximal anal squeezing 
pressure was observed as compared to traditional trans-anal 
surgery, which can be related both to the reduced operative 
time (20 to 25 minutes) and minimal anal divulsion pro-
duced by the use of CAD 33 (36 mm) as compared to Park’s 
rectal retractor which has been associated with transient 
sphincteric impairment.33-35 

CONCLUSIONS
The results of this prospective clinical study suggest that:
1) more than 90% of patients had a satisfactory surgical 

result of OOS with stapler-assisted trans-anal surgery,  cou-
pled with a negligible postoperative morbidity;

2) the clinical resolution of symptoms was associated 
with an improvement of functional parameters in over 80% 
of patients, with normal defecographic findings in more than 
60% of patients;

3) although the symptoms of OOS were significantly 
improved with either operations, trans-anal prolapsectomy 
allowed only a partial correction of the anatomic defect, 
with a high rate of recurrent rectocele and intussusception 
detected at defecography as well as less than optimal nor-
malization of manometric findings, while STARR achieved 
a persistent correction of rectocele and intussusception cou-
pled with normalization of manometric parameters.

REFERENCES
  1. Keighley MRB, Williams NS. Chirurgia di Ano-Retto e Colon. 

Piccin Ed. 2000; Vol. 1: 623-38.
  2. Gosselink MJ, Hop WCI, Schouten WR. Rectal compliance in 

females with obstructed defecation. Dis Colon Rectum 2001; 
44: 971.



Stapler-assisted trans-anal surgery for the treatment of outlet obstruction syndrome

131

  3. Turbull GK, Lennard-Jones JE, Bartram CI. Failure of rectal 
expulsion as a cause of constipation: why fibre and laxative 
sometimes fail. Lancet 1986; 767-9.

  4. Gosselink MJ, Schouten WR. Rectal sensory perception in 
females with obstructed defecation. Dis Colon Rectum 2001; 
44: 1337.

  5. Singh K, Cortes E, Reid WM. Evaluation of the fascial tech-
nique for surgical repair of isolated posterior vaginal wall pro-
lapse. Obstet Gynecol 2003; 101: 320-4.

  6. Watson SJ, Loder PB, Halligan S, Bartram CI, Kamm MA, 
Phillips RK. Transperineal repair of symptomatic rectocele 
with Marlex mesh: a clinical, physiological and radiological 
assessment of treatment. J Am Coll Surg 1996; 183: 257-61.

  7. Holmstrom B, Broden G, Dolk A. Results of the Ripstein oper-
ation in the treatment of rectal prolapse and internal rectal pro-
cidentia. Dis Colon Rectum 1986; 29: 845-8.

  8. Bruch HP, Herold A, Schiedeck T, Schwandner O. Laparo-
scopic surgery for rectal prolapse and outlet obstruction. Dis 
Colon Rectum 1999; 42: 1189-95.

  9. Orrom WJ, Bartolo DC, Miller R, Mortensen NJ, Roe AM. 
Rectopessy is ineffective treatment of obstructed defecation. 
Dis Colon Rectum 1991; 34: 41-6.

10. Bossasanta P. Rosati R, Venturi M et al. Surgical treatment 
of complete rectal prolapse: results of abdominal and perineal 
procedures. J Laparoendosc Adv Surg Tech A 1999; 9: 235-8.

11. Lieberman H, Hughs C, Dippolito A. Evaluation and outcome 
of the Delorme procedure in the treatment of rectal outlet 
obstruction. Dis Colon Rectum 2000; 43: 188-92.

12. Van Laarhoven C, Kamm MA, Bartram CI, Halligan S, Hawley 
PR, Phillips RK. Relationship between anatomic and sympto-
matic long-term results after rectocele repair for impaired def-
ecation. Dis Colon Rectum 1999; 42: 204-11.

13. Ayav A, Bresler L, Brunaud L, Boiseel P. Long-term results 
of transanal repair of rectocele using linear stapler. Dis Colon 
Rectum 2004; 47: 889-94.

14. Tjandra JJ, Ooi BS, Tang CL, Dwyer P, Carey M. Transanal 
repair of rectocele corrects obstructed defecation if it not asso-
ciated with anismus. Dis Colon Rectum 1999; 42: 1544-50.

15. Longo A: Treatment of hemorrhoids disease by reduction of 
mucosa and hemorrhoidal prolapse with a circular suturing 
device: a new procedure. Proc. 6th World Congress of End-
scopic Surgery, 1998: 777-84.

16. Boccasanta P, Venturi M, Stuto A  et al. Stapled transanal rectal 
resection for outlet obstruction: a prospective, multicenter trial. 
Dis Colon Rectum 2004; 47: 1285-97.

17. Agachan F, Chen T, Pfeiffer J, Reisman P, Wexner SD. A con-
stipation scoring system to simplify evaluation and manage-
ment of constipated patients. Dis Colun Rectum 1996; 39: 
681-5.

18. Oliveira J, Pfeiffer J, Wexner SD. Physiological and clinical 
outcome of anterior sphincteroplasty. Br J Surg 1996; 83: 
502-5.

19. Rotholtz NA, Efron JE, Weiss EG, Nougueras JJ, Wexner SD. 
Anal manometric predictors of significant rectocele in consti-
pated patients. Tech Coloproctol 2002; 6: 73-7.

20. Karasick S. Defecography for the diagnosis of abnormalities in 
patients with fecal incontinence. Am J Roentgenol 2006; 186: 
1166-72.

21. Andromanakos N, Skandalakis P, Troupis T, Filippou D. Consti-
pation of anorectal outlet obstruction: pathophysiology, evalua-
tion and management. J Gastroenterol Hepatol 2006; 21: 638-46.

22. Rao SS, Ozturk R, Laine L. Clinical utility of diagnostic tests 
for constipation in adults: a systematic review. Am J Gastroen-
terol 2005; 100: 1605-15.

23. Selvaggi F, Pesce G, Scotto Di Carlo E, Maffettone V, Cano-
nico S. Evaluation of normal subjects by defecographic tech-
niques. Dis Colon Rectum 1990; 33: 698-702.

24. Goei R, van Engelsoven L, Schouten H, Beaten C, Stassen C. 
Anorectal function: defecographic measurement in asympto-
matic subjects. Radiology 1989; 173: 137-41.

25. Mellgren A, Bremmer S, Johansson C, Dolk A, Uden R, Ahl-
back SO. Defecography: results of investigations in 2,816 
patients. Dis Colon Rectum 1994; 37: 1133-41.

26. Bartolo DC, Roe AM, Virjee J, Mortensen NJ, Locke-
Eddmunds JC. An analysis of rectal morphology in obstructed 
defecation. Int J Colorectal Dis 1988; 3: 17-22.

27. Van Dam JH, Ginai AZ, Gosselink MJ, Drogendijk AC, Hop WC, 
Schouten WR. Role of defecography in predicting clinical out-
come of rectocele repair. Dis Colon Rectum 1997; 40: 201-7.

28. Johansson C, Nilson BY, Holmstrom B, Dolk A, Mellgren 
A. Association between rectocele and paradoxical sphincter 
response. Dis Colon Rectum 1992; 35: 503-9.

29. Lau CW, Heymen S, Alabaz O, Iroatulam AJ, Wexner SD. 
Prognostic significance of rectocle, intussusception, and abnor-
mal perineal descent in biofeedback treatment for constipated 
patients with paradoxical puborectalis contraction. Dis Colon 
Rectum 2000; 43: 478-82.

30. Mimura T, Roy AJ, Storrie JB, Kamm M. Treatment of impaired 
defecation associated with rectocele by behavioural retraining 
(biofeedback). Dis Colon Rectum 2000; 43: 1267-72.

31. Choi JS, Hwang YH, Salum MR, Weis EG, Pikarsky AJ, 
Nogueras JJ. Outcome and management of patients with large 
rectoanal intussusception. Am J Gastroeneterol  2001; 96: 
740-4.

32. Karlbom U, Graf W, Nilsson S, Pahlman L. Does surgical 
repair of a rectocele improve rectal emptying. Dis Colon 
Rectum 1996; 39: 1296-302.

33. Ho YH, Ang M, Nyam D, Tan M, Seow-Coen F. Transanal 
approach to rectocele repair may compromise anal sphincter 
pressures. Dis Colon Rectum 1998; 41: 354-8.

34. Van Dam JH, Huisman WM, Hop WCJ, Schouten WR. Fecal 
incontinence after rectocele repair: a prospective study. Int J 
Colorectal Dis 2000; 15: 54-7.

35. Van Tets WF, Kuijpers JH, Tran K, Mollen R, van Goor H. 
Influence of Park’s anal retractor on anal sphincter pressures. 
Dis Colon Rectum 1997; 40: 1042-5.

36. Zbar AP, Lienemann A, Fritsch H, Beer-gabel M, Pescatori M. 
Rectocele: pathogenesis and surgical management. Int J Colo-
rectal Dis 2003; 18: 369-84.

37. Maeda K, Maruta M, Hanait T, Sato H, Masumori K, Koide Y. 
Transvaginal anterior levatorplasty with posterior colporraphy 
for symptomatic rectocele. Tech Coloproctol 2003; 7: 181-5.

38. Deval B, Rafii A. For anterior levatorplasty in the treatment of 
rectocele in women. Gynecol Obstet Fertil 2003; 31: 971-3.

39. Lehur PA, Mirallie E. Against anterior levatorplasty in the 
treatment of rectocele in women. Gynecol Obstet Fertil 2003; 
31: 969-71.

40. Villet R, Morice P, Bech A, Salet-Lizee D, Zafirolupo M. 
Approche abdominale des rectoceles et des elitroceles. Ann 
Chir 1993; 47: 626-30.

41. Khubchandani IT, Clancy JP, Rosen L, Riether RD, Stasik JJ 
Jr. Endorectal repair of rectocele revisited. Br J Surg 1997; 84: 
1034.

42. Sullivan ES, Leaverton GH, Hardwick CE. Transrectal peri-
neal repair, an adjunct to improved function after anorectal sur-
gery. Dis Colon Rectum 1968; 11: 106-14.

43. Sarles C, Sielezneff I. Il rettocele sottoelevatore ed il suo tratta-
mento chirurgico per via endorettale. Riv Ital Colonproct 1993; 
12: 172-5.

44. Block IR. Transrectal repair of rectocele using obliterative 
suture. Dis Colon Rectum 1986; 29: 707-11.

45. D’Avolio M, Ferrara A, Chimenti C. Transanal rectocele repair 
using EndoGia: short-term results of a prospective study. Tech 
Coloproctol 2005; 9: 108-14.

46. Boccasanta P, Venturi, Calabrò G et al. Which surgical approach 
for rectocele? A multicentric report from Italian coloproctolo-
gists. Tech Coloproctol 2001; 5: 149-56.

Correspondence to:
MARCO GIPPONI, M.D.
U.O. Chirurgia Generale con orientamento specialistico
Malattie Colon-Retto-Ano
Azienda Ospedaliera Universitaria “San Martino” - Genoa, Italy
Ph: +39 10-5553113; Fax: +39 10-5556664
E-mail: marco.gipponi@unige.it


