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Abstract
AIM: To assess midterm results of stapled transanal 
rectal resection (STARR) for obstructed defecation syn-
drome (ODS) and predictive factors for outcome.

METHODS: From May 2007 to May 2009, 75 female 
patients underwent STARR and were included in the 
present study. Preoperative and postoperative workup 
consisted of standardized interview and physical exami-
nation including proctoscopy, colonoscopy, anorectal 
manometry, and defecography. Clinical and functional 
results were assessed by standardized questionnaires 
for the assessment of constipation constipation scor-
ing system (CSS), Longo’s ODS score, and symptom 
severity score (SSS), incontinence Wexner inconti-
nence score (WS), quality of life Patient Assessment of 
Constipation-Quality of Life Questionnaire (PAC-QOL), 
and patient satisfaction visual analog scale (VAS). Data 
were collected prospectively at baseline, 12 and 30 mo.
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RESULTS: The median follow-up was 30 mo (range, 
30-46 mo). Late postoperative complications occurred 
in 11 (14.7%) patients. Three of these patients required 
procedure-related reintervention (one diverticulectomy 
and two excision of staple granuloma). Although the 
recurrence rate was 10.7%, constipation scores (CSS, 
ODS score and SSS) significantly improved after STARR 
(P  < 0.0001). Significant reduction in ODS symptoms 
was matched by an improvement in the PAC-QOL and 
VAS (P  < 0.0001), and the satisfaction index was excel-
lent in 25 (33.3%) patients, good in 23 (30.7%), fairly 
good in 14 (18.7%), and poor in 13 (17.3%). Never-
theless, the WS increased after STARR (P  = 0.0169). 
Incontinence was present or deteriorated in 8 (10.7%) 
patients; 6 (8%) of whom were new onsets. Univariate 
analysis revealed that the occurrence of fecal inconti-
nence (preoperative, postoperative or new-onset incon-
tinence; P  = 0.028, 0.000, and 0.007, respectively) was 
associated with the success of the operation. 

CONCLUSION: STARR is an acceptable procedure for 
the surgical correction of ODS. However, its impact on 
symptomatic recurrence and postoperative incontinence 
may be problematic.

© 2013 Baishideng. All rights reserved.
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Core tip: As a less-invasive surgical procedure, stapled 
transanal rectal resection (STARR) is becoming an 
important option in the treatment of obstructive def-
ecation syndrome. However, its clinical and functional 
outcomes are still conflicting and controversial. The 
present study assessed the midterm results after 
STARR performed by the same team in our department 
to identify factors for predicting outcome. Our data 
provide evidence to attest the clinic benefits of this pro-



patients completed the scheduled follow-up and formed 
the study population. All patients were prospectively in-
cluded in a database. Study protocol was approved by the 
institutional ethics committee of  our hospital. Written 
informed consent was obtained from all patients enrolled 
in the study. Preoperative assessment included symptom 
evaluation, clinical and gynecological examinations, and 
investigations with proctoscopy, colonoscopy, colonic 
transit time study, anorectal manometry, and defecogra-
phy. Anorectal manometry was performed as previously 
described[17]. Patients were carefully selected according to 
the inclusion and exclusion criteria for STARR proposed 
by the consensus recommendations[18] and the decision-
making algorithm[2].

Surgical procedures
Polyethylene glycol electrolyte solutions were preopera-
tively prescribed for bowel preparation. Patients received 
routine broad-spectrum antibiotics immediately after 
anesthesia induction. Under spinal anesthesia, patients 
were placed in the lithotomy position with a catheter in 
the bladder. The STARR procedure was performed using 
the circular stapler (PPH-01; Ethicon Endo-Surgery, Inc., 
New Brunswick, NJ, United States) as described previ-
ously[4]. Subsequent bleeding from the staple line was 
controlled with full-thickness 2-0 Vicryl stitches (Ethicon 
Endo-Surgery). All STARR procedures were conducted 
by the same surgical team.

Outcome measures
The severity of  ODS was quantified by the validated con-
stipation scoring system (CSS; range: 0-30 at increments 
of  1; no symptoms = 0)[19]; Longo’s ODS score (range: 
0-40 at increments of  1; no symptoms = 0)[16]; and symp-
tom severity score (SSS; range: 0-36 at increments of  
1; no symptoms = 0)[7]. Patient’s fecal incontinence was 
assessed by the Wexner incontinence score (WS; range: 
0-36 at increments of  1; perfect continence = 0)[20]. The 
validated Patient Assessment of  Constipation-Quality 
of  Life Questionnaire (PAC-QOL) was used to measure 
the quality of  life in patients with ODS[21]. The first three 
subscales of  the self-reported questionnaire were used 
to assess the patient dissatisfaction index, with an overall 
score ranging from 0 to 96 (lower scores correspond-
ing to better quality of  life). The satisfaction subscale 
included four items with a global score ranging from 0 to 
16 (high scores corresponding to better quality of  life)[22]. 
Moreover, the index of  patient satisfaction was also mea-
sured by the visual analog scale (VAS) with scores from 
0 to 10, and a higher score suggested an improvement in 
patient satisfaction with surgery.

Postoperative follow-up
The patients were followed up in our clinic at 3, 6, 12 and 
30 mo postoperatively. At each visit, digital rectal exami-
nation was used to assess the anal sphincter, and proc-
toscopy or colonoscopy to evaluate the anastomosis and 
the presence or absence of  local complications (stenosis, 
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cedure, but its impact on symptomatic recurrence and 
postoperative incontinence may be problematic.
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INTRODUCTION
Obstructed defecation syndrome (ODS) is defined as the 
normal desire to defecate but with an impaired ability to 
evacuate the rectum satisfactorily[1]. The anatomical and 
physiological disturbances underlying ODS are complex 
and only partly understood, but rectocele and intussus-
ception have been identified as the two most important 
organic causes of  ODS[2].

Although a variety of  surgical approaches has been 
described in the literature for correction of  ODS, most of  
these have high recurrence and complication rates. Stapled 
transanal rectal resection (STARR) was introduced in 2003 
by Longo[3] as a minimally invasive transanal operation 
for ODS associated with rectocele and intussusception. 
The novel procedure is carried out using double circular 
stapler devices to resect a full-thickness segment of  rectal 
wall and subsequently to restore normal rectal anatomy. In 
contrast to traditional techniques, STARR addresses cor-
rection of  both rectocele and intussusception.

Several multicenter trials have demonstrated that 
STARR significantly improves constipation with low mor-
bidity and high comfort for patients[4-8]. In addition, the 
procedure could even offer long-term clinical benefits[9-11]. 
Nevertheless, worrisome complications and unsatisfactory 
functional results have been described[12,13]. There are also 
reports of  high rates of  reintervention for both symp-
tomatic recurrence and procedure-related complications 
after this surgery[14,15]. As a consequence, although STARR 
is increasingly being accepted as an important option for 
surgical treatment of  ODS, its clinical and functional out-
comes are still conflicting and controversial. 

We have shown previously that STARR can be per-
formed safely and is effective for eligible patients with 
ODS secondary to rectocele and intussusceptions[16,17]. 
The objective of  this study was to assess midterm clinical 
and functional results and to identify factors for predict-
ing outcome after STARR.

MATERIALS AND METHODS
Patients
From May 2007 to May 2009, a consecutive series of  86 
female patients was treated with STARR for ODS in our 
Department of  Colorectal Surgery at the Second Artillery 
General Hospital, Beijing, China. A total of  75 (87.2%) 



granulomas or mucosal prolapse). We also recorded the 
occurrence of  postoperative complications, which were 
considered to be early if  they occurred within 1 mo af-
ter surgery and late if  they occurred after this period. A 
complete clinical reassessment including anorectal ma-
nometry and defecography was performed at 12 mo after 
surgery. Functional results were further updated at 30 mo 
of  follow-up using the same standardized questionnaires 
(CSS, ODS score, SSS, WS, PAC-QOL and VAS). The 
STARR procedure was considered successful at 30 mo 
when PAC-QOL (satisfaction index) scores were classi-
fied as excellent, good, or fairly good, defined as follows: 
13-16 classified as excellent, 9-12 as good, 5-8 as fairly 
good, and 0-4 as poor. 

Statistical analysis
Statistical analysis was performed using SPSS 16.0 for 
Windows XP (SPSS Inc. Chicago, IL, United States). 
The variation of  total scores of  the CSS, ODS, SSS, WS, 
PAC-QoL and VAS were expressed as mean values with 
95%CI. Data were compared between groups using the 
two-sample t test, paired t test, Pearson’s χ 2 test, Fisher’s 
exact test, and Wilcoxon signed-rank test, as indicated. P 
< 0.05 was considered statistically significant.

RESULTS
Preoperative data
Of  the 75 female patients (mean age, 54.3 years; range, 
29-75 years) included in this study, 60 (80%) had experi-
enced vaginal delivery and 31 (41.3%) were multiparous. 
Sixty-four (61.3%) patients underwent previous anorec-

tal/gynecological surgery, including episiotomy (18 pa-
tients), hemorrhoidectomy (14 patients), fistulectomy (3 
patients), sphincterotomy (1 patient), and hysterectomy 
(10 patients). Defecographic and manometric findings are 
detailed in Table 1.

Perioperative data
A staple-line dehiscence necessitating handsewn sutur-
ing was the only intraoperative complication that we ob-
served. There were no major complications, rectovaginal 
fistula, pelvic sepsis, or deaths. The operative data, early 
postoperative complications, and short-term results were 
described in our previous studies[16,17]. 

Late postoperative complications
A total of  12 late complications occurred in 11 patients, 
giving an overall morbidity rate of  14.7%. The most fre-
quently reported complication was postoperative inconti-
nence, which was present or deteriorated in eight (10.7%) 
patients. Although defecatory urgency vanished sponta-
neously in most patients within the first 3 mo postopera-
tively, one (1.3%) patient reported this complaint at the 
time of  the latest interview. Two (2.7%) patients suffered 
from inflammatory granulomas on the staple line, which 
had to be removed because of  chronic pain or bleeding. 
Additionally, there was one (1.3%) case of  iatrogenic 
rectal diverticulum with impacted fecalith confirmed 34 
mo after surgery. It presented as severe recurrence of  
obstructed defecation and was treated by transanal diver-
ticulectomy[23]. Thus, 3 (4%) patients required transanal 
reintervention for procedure-related complications after 
STARR.
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Table 1  Univariable analysis of predictive factors correlated with therapy success after stapled transanal rectal resection

 Factors Total (n  = 75) Successful (n  = 62) Unsuccessful (n  = 13) P  value

Mean age (yr)1     54.30     53.80 56.50 0.287
Multiparous/non-multiparous2 31/44   24/38 7/6 0.314
Hysterectomy/no hysterectomy3 10/65     7/55   3/10 0.364
Anorectal operation before STARR/no operation2 36/39   29/33 7/6 0.643
Constipation scores1

   CSS score     15.57     15.60     15.46 0.569
   ODS score     18.39     18.03     20.08 0.994
   SSS score     13.69     13.55     14.38 0.537
Manometric parameters1

   Resting pressure (mmHg)     54.13     54.27     53.46 0.497
   Squeeze pressure (mmHg) 109.0 109.5 106.7 0.726
   First initial sensation (mL)      87.05     86.53     89.54 0.649
   Maximum tolerable rectal volume (mL) 238.2 238.2 238.0 0.248
Defecographic parameters
   Rectocele (mm)1     35.12 34.62     37.46 0.220
   Intussuception/no intussuception3 65/10 56/6 9/4 0.064
   Increased perineal descent/no perineal descent3 21/54   15/47 6/7 0.171
   Sigmoidocele/no sigmoidocele3   9/66     7/55   2/11 0.650
Fecal incontinence3

   Preoperative incontinence/no incontinence   2/73     0/62   2/11 0.028
   Postoperative incontinence/no incontinence   8/67     2/60 6/7 0.000
   New-onset incontinence/no incontinence   6/69     2/60 4/9 0.007

1Unpaired t test; 2Pearson’s χ 2 test; 3Fisher’s exact test. STARR: Stapled transanal rectal resection; CSS: Constipation scoring system; SSS: Symptom severity 
score; ODS: Obstructed defecation syndrome.
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at baseline vs at 12 mo: 0.05 (95%CI: -0.02-0.13) vs 0.15 
(95%CI: -0.003-0.30), P = 0.052]. However, another four 
patients had new-onset incontinence after 12 mo and 
the WS increased significantly at 30 mo follow-up [WS 
at baseline vs at 30 mo: 0.05 (95%CI: -0.02-0.13) vs 0.43 
(95%CI: 0.09-0.76), P = 0.017]. On the whole, inconti-
nence was present or deteriorated in 8 (10.7%) patients, 6 
(8%) of  whom had new onset.

As shown in Table 2, improvement in the constipa-
tion scores was matched by an overall improvement in 
quality of  life as assessed by the PAC-QOL and VAS 
scores at both 12 and 30 mo follow-up [PAC-QOL (dis-
satisfaction index) at baseline vs 30 mo: 44.45 (95%CI: 
41.15-47.76) vs 13.21 (95%CI: 10.36-16.07); PAC-QOL 
(satisfaction index): 0 vs 10.12 (95%CI: 9.21-11.03); VAS: 
3.83 (95%CI: 3.54-4.11) vs 7.07 (95%CI: 6.69-7.46); P < 
0.0001]. At the end of  follow-up, the self-reported de-
finitive outcome was reported as excellent by 25 (33.3%) 
patients, good by 23 (30.7%), fairly good by 14 (18.7%), 
and poor by 13 (17.3%). Symptomatic recurrence and 
postoperative incontinence were the main reasons for a 
poorer outcome.

Predictive factors for outcome
In accordance with the patient’s assessment of  the clini-

Follow-up data
Changes in the constipation scores (CSS, ODS score and 
SSS) and the incontinence scores (WS) are presented in 
Figure 1. Globally, a significant reduction in the CSS, 
ODS score and SSS was observed at 12 mo as compared 
with baseline, and this reduction was maintained at 30 mo 
[CSS at baseline vs 30 mo: 15.57 (95%CI: 14.78-16.36) 
vs 7.07 (95%CI: 6.16-7.98); ODS score: 18.39 (95%CI: 
17.27-19.51) vs 8.55 (95%CI: 7.12-9.97); SSS: 13.69 
(95%CI: 12.74-14.64) vs 6.16 (95%CI: 5.12-7.20); P < 
0.0001 in each group]. However, these scores started to 
increase slightly after 12 mo [CSS at 12 mo vs 30 mo: 
5.99 (95%CI: 5.28-6.70) vs 7.07 (95%CI: 6.16-7.98); SSS: 
4.59 (95%CI: 3.73-5.45) vs 6.16 (95%CI: 5.12-7.20), P < 
0.01; ODS score: 7.49 (95%CI: 6.65-8.34) vs 8.55 (95%CI: 
7.12-9.97), P = 0.07]. Overall, the symptoms of  ODS had 
persisted or recurred in 8 (10.7%) patients with adequate 
follow-up. Two patients who had initial improvement 
presented with persistence of  ODS symptoms 3 mo after 
surgery, and another 6 patients developed symptomatic 
recurrence after 12 mo.

Although the WS rose slightly after STARR, two cases 
of  new-onset fecal incontinence and two of  worsened in-
continence were observed during 12 mo follow-up, there 
was no significant difference before and after surgery [WS 
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cal outcome at 30 mo follow-up, 17 patient- and disease-
related factors were used to compare 65 patients who 
acquired any improvement after STARR with 13 patients 
who considered an absence of  success for further statisti-
cal analyses (Table 1). The result of  the univariate analysis 
revealed that lack of  improvement was more likely in pa-
tients with fecal incontinence (preoperative, postoperative 
or new-onset incontinence; P = 0.028, 0.000, and 0.007, 
respectively). However, multiparous, hysterectomy, previ-
ous anorectal operation, CSS, ODS score, SSS, and de-
fecographic or manometric findings were not correlated 
with the functional success of  the operation.

DISCUSSION
Controversy exists in the literature regarding the results 
after STARR, therefore, this study aimed to evaluate 
the midterm results and predictive factors for outcome. 
We assessed a series of  75 patients before and 30 mo 
after STARR, in which late postoperative complications 
were seen in 14.7% and reintervention was required in 
4%. Despite the recurrence rate of  10.7%, clinical and 
functional outcome scores (CSS, ODS, SSS, PAC-QOL, 
and VAS) significantly improved after surgery. Neverthe-
less, the significant reduction in ODS symptoms was not 
matched by impairment of  the WS. The success of  the 
STARR procedure was associated with the occurrence of  
fecal incontinence, which was present or deteriorated in 
10.7% of  patients after surgery.

Several studies have indicated the midterm efficacy 
of  STARR in relieving ODS symptoms with high patient 
satisfaction rates[4,5,24-27]. Similar clinic benefits were ob-
tained in the present study; we were able to demonstrate 
that defecation difficulties were significantly improved 
after STARR. Improvement remained stable at 30 mo 
follow-up as compared with baseline, albeit the con-
stipation scores started increase 12 mo after surgery. 
Meanwhile, the satisfaction index was reported as excel-
lent in 25 (33.3%), good in 23 (30.7%), fairly good in 14 
(18.7%), and poor in 13 (17.3%). Hence, our midterm 
follow-up suggests that early postoperative benefits were 
maintained. Other reports, however, showed that ODS 
symptoms may not improve or even deteriorate after 
STARR[13,14]. The main reason for these conflicting obser-
vations may be the patient selection criteria. Inadequate 

indications for this operation will necessarily result in 
poor outcome. The outcomes of  an Italian multicenter 
study were worse in none-selected patients and improve-
ment after STARR was noted in only 65% of  the pa-
tients[14]. In our series, all patients were carefully selected 
on the basis of  the consensus recommendations and the 
decision-making algorithm[2,18], but further observations 
should evaluate whether the midterm efficacy deteriorates 
with time.

Although STARR produced good midterm results, 
eight (10.7%) patients in our study presented with persis-
tent or recurrent symptoms of  ODS. In the literature, the 
incidence of  midterm recurrences is between 4.3% and 
17.1%[5,8,14,28]. More recently, however, it has been shown 
that none of  the patients who underwent STARR by the 
curved Contour Transtar stapler had recurrence of  ODS 
symptoms during a 36-mo follow-up[29]. This discrepancy 
may be attributed to the limited capacity of  PPH-01 
casing with risk of  leaving residual disease, especially 
in patients with large rectocele and intussusception. It 
should also be stressed that rectocele and intussusception 
are only the emerging tip of  the ODS iceberg syndrome; 
pelvic floor pathology caused by the “underwater rocks” 
or occult lesions are likely to persist and contribute to 
persistent or recurrent symptoms after surgery[30]. 

Some series therefore have been designed to define pre-
dictive factors for outcomes after STARR. Gagliardi et al[14] 
have suggested that the results were worse in patients 
with preoperative digitation, puborectalis dyssynergia, 
enterocele, larger rectocele, lower bowel frequency, and 
sense of  incomplete evacuation. Contrary to this obser-
vation, a subsequent study showed that the number of  
pelvic floor changes was associated with the success of  
the operation[11]. Another study demonstrated that fac-
tors for an unfavorable outcome after STARR included 
small rectal diameter, low sphincter pressure, and in-
creased pelvic floor descent[8]. In the present study, we 
only indicated that the occurrence of  fecal incontinence, 
including preoperative, postoperative or new-onset 
incontinence, was associated with poorer midterm out-
come. In addition, postoperative incontinence was one 
of  the main reasons for patient dissatisfaction. No doubt 
more evidence is needed to clarify this issue. 

Fecal incontinence after STARR is one of  the main 
concerns of  surgeons. Postoperative incontinence and 
urgency have been reported as being transient and disap-
peared within 6 mo[4], but were still present after 30 mo in 
some of  our patients. Incontinence may be caused by re-
duced rectal volume or by muscle stretching and transient 
sphincter dysfunction secondary to the 36-mm dilator[4,31]. 
We did not systematically evaluate the anal sphincter us-
ing ultrasound, but there was no evidence of  sphincter 
dysfunction according to our manometry results. Intrigu-
ingly, 6 (8%) patients in our study had new-onset incon-
tinence after the STARR procedure. A possible explana-
tion is that intussuception in the anal canal may function 
as a barrier with a subsequently beneficial effect on fecal 
continence. After its removal, fecal incontinence becomes 

Table 2  Preoperative and postoperative scores of quality-
of-life questionnaires and visual analog scale in 75 patients 
undergoing stapled transanal rectal resection 

Items Median

Preoperative 12 mo 30 mo
PAC-QoL (dissatisfaction index) 44   7b   9b

PAC-QoL (satisfaction index)   0 12b 10b

VAS satisfaction index   4   8b   7b

The Wilcoxon signed-rank test was used; All the comparisons vs the pre-
operative data were statistically significant; bP < 0.01. PAC-QoL: Postop-
erative scores of quality-of-life questionnaires; VAS: Visual analog scales.

Zhang B et al . Midterm outcome of STARR for ODS
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uncovered[31]. Consequently, a careful patient selection 
with the awareness of  occult incontinence is crucial. It is 
noteworthy that incontinence improves in some patients, 
which is attributed to improved internal sphincter func-
tion after STARR[6,7,25,28]. Few patients with preoperative 
incontinence were enrolled, thus, it could not be assessed 
in our study.

In the current study, STARR was confirmed as a safe 
procedure for the treatment of  ODS. Nevertheless, an 
unexpected major complication was observed in one 
patient who developed an iatrogenic rectal diverticulum 
after STARR. Concordant with previous findings[12,32], 
the diverticulum was located along the lateral wall of  the 
rectum, an area of  weakness, where anterior and poste-
rior suture lines cross over one another. Iatrogenic di-
verticulum may also occur as a consequence of  technical 
failure in that the lateral part of  the rectal wall remained 
outside the staple casing during the second resection, or 
an incomplete section of  the mucosal band was retained 
after STARR[32]. To the best of  our knowledge, no patient 
has developed rectal diverticulum after Transtar for the 
surgical correction of  ODS; therefore, this major com-
plication may be the inherent drawbacks of  the PPH-01 
stapler that could be avoided by using the new device.

We conclude that STARR may be an acceptable pro-
cedure for the treatment of  patients with ODS caused 
by rectocele and intussusception, but its impact on 
symptomatic recurrence and postoperative incontinence 
may be problematic. In this study, patients were strictly 
selected and systematically assessed prospectively. How-
ever, there were still some limitations such as the lack of  
a control group. Moreover, postoperative defecography 
or magnetic resonance imaging with longer follow-up 
is also crucial for providing more details on pelvic floor 
anatomy as well as physiology. Finally, this was a midterm 
follow-up study. Further studies are needed to assess 
long-term results and to optimize patient selection, which 
is required to enhance and maintain patient satisfaction 
after surgery.
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