
BRIEF ARTICLE

Comparative outcome of stapled trans-anal rectal resection 
and macrogol in the treatment of defecation disorders

Ivano Biviano, Danilo Badiali, Laura Candeloro, Fortunée Irene Habib, Massimo Mongardini, Angelo Caviglia, 
Fiorella Anzini, Enrico S Corazziari

Ivano Biviano, Danilo Badiali, Laura Candeloro, Fortunée 
Irene Habib, Fiorella Anzini, Enrico S Corazziari,, Fiorella Anzini, Enrico S Corazziari,Fiorella Anzini, Enrico S Corazziari, Enrico S Corazziari,Enrico S Corazziari, Depart-
ment of Medicine and Medical Specialties, SAPIENZA, Rome 
University, ����� Rome, �taly����� Rome, �taly�taly
Massimo Mongardini, Department of Surgical Sciences, Divi-
sion of General Surgery L, SAP�ENZA Rome University, ����� 
Rome, �taly
Angelo Caviglia, Departmental Operative Unit of Colonproc-
tology, Hospital San Camillo-Forlanini, ����� Rome, �taly
Author contributions: Biviano � maintained the database and 
obtained the follow-up data; Badiali D supplied the patients, ac-
quired the data, performed the anorectal manometry, and inter-
preted results; Habib F� acquired data, performed the defecog-
raphy, and interpreted the results; Mongardini M and Caviglia 
A supplied patients and performed the stapled trans-anal rectal 
resection procedure; Candeloro L maintained the database and 
obtained follow up data; An�ini F provided technical assistance; An�ini F provided technical assistance;An�ini F provided technical assistance; 
Cora��iari ES, conceived the study protocol, supplied patients, 
interpreted the data, and critically revised the article.
Correspondence to: Dr. Danilo Badiali,, Department of Medi-Department of Medi-
cine and Medical Specialties, SAPIENZA,, Rome University, 
�taly Viale del Policlinico �55, ����� Rome,, ����� Rome,����� Rome, 
�taly. danilo.badiali�uniroma�.it. danilo.badiali�uniroma�.it danilo.badiali�uniroma�.it
Telephone: +39-��-499783�5   Fax: +39-��-49978384
Received: December 22, 2���  Revised: March 4, 2���
Accepted: March ��, 2���
Published online: October 7, 2���

Abstract
AIM: ��� ��������������� ������ ��� ��������� ���� ������� ������ ��������������� ������ ��� ��������� ���� ������� ����� ��������������� ������ ��� ��������� ���� ������� ������ ��������� ���� ������� ������������ ���� ������� ��� 
stapled trans-anal rectal resection (STARR) compared 
to standard conservative treatment, and whether 
������������� ���m����m� ���� �������g� �� ��������g������ 
and anorectal manometry can predict the outcome of 
STARR. 

METHODS: Thirty patients (Female, 28; age: 51 ± 
9 years) with rectocele or rectal intussusception, a 
defecation disorder, and functional constipation were 

submitted for STARR. Thirty comparable patients (Fe-
male, 30; age 53 ± 13 years), who presented with 
symptoms of rectocele or rectal intussusception and 
were treated with macrogol, were assessed. Patients 
were interviewed with a standardized questionnaire at 
study enrollment and 38 ± 18 mo after the STARR pro-
cedure or during macrogol treatment. A responder was 
��������� �� �� �b����� ��� ��� R��m� Ⅲ diagnostic crite-
ria for functional constipation. Defecography and recto-
anal manometry were performed before and after the 
STARR procedure in 16 and 12 patients, respectively. 

RESULTS: After STARR, 53% of patients were re-
sponders; during conservative treatment, 75% were 
responders. After STARR, 30% of the patients reported 
the use of laxatives, 17% had intermittent anal pain, 
13% had anal leakage, 13% required digital facilitation, 
6% experienced defecatory urgency, 6% experienced 
fecal incontinence, and 6% required re-intervention. 
During macrogol therapy, 23% of the patients com-
plained of abdominal bloating and 13% of borborygmi, 
and 3% required digital facilitation.No preoperative 
symptom, defecographic, or manometric finding pre-
dicted the outcome of STARR. Post-operative defecog-
������ ����w��� � �������������� ��g�������� ����u������ (P < 
0.05) of the rectal diameter and rectocele. The post-
operative anorectal manometry showed that anal pres-
�u�� ���� ������ ������������ w��� ���� ��g����������� m�����-
�����, ���� ���� ������ ���m������� w�� ����u���� (P = 0.01). 

CONCLUSION: STARR is not better and is less safe 
than macrogol in the treatment of defecation disor-
ders. It could be considered as an alternative therapy 
in patients unresponsive to macrogol.
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INTRODUCTION
Functional constipation affects up to 20% of  the popu-
lation, and about 50% of  constipated patients consult-
ing a tertiary referral practice complain of  difficult 
evacuation[�,2��,2��, such as straining at stools, sensation of  
incomplete evacuation, or ano-rectal obstruction[�,���,���, and 
may require digitation to facilitate defecation. Rectocele 
and intra-rectal intussusception are frequent findings in 
patients with functional constipation, and are thought to 
play a relevant role in defecatory alterations[5�5��. Surgical 
repair of  the recto pelvic anatomy has been proposed to 
improve defecation. Recently, an international consen-
sus conference[6� proposed that “the combination of  the 
characteristic history of  disordered defecation and the 
anatomical finding of  one or more of  the following: rec-
tocele, rectal intussusception, perineal descent, mucosal 
prolapse may lead a surgeon to offer the stapled trans-
anal rectal resection (STARR)[�-���-��-����� procedure, provided 
that the individual has failed medical management”. 

The STARR procedure consists of  the trans-anal re-
section of  the distal rectum using a double-stapler. Semi-
circular purse-string sutures are applied on the prolapsed 
rectal wall, including mucosa, submucosa, and rectal 
muscle wall, at 2 cm above the hemorrhoidal apex so as 
to include the rectocele and the internal rectal prolapse.

So far both favorable[�0��0�� and unfavorable results[������� of  
the procedure have been reported. However, no study, no study no study 
has assessed the efficacy and safety of  the STARR pro-
cedure in comparison with evidence based conservative 
treatment for the management of  functional constipa-
tion and defecatory disorders. 

The main aim of  the present study was to assess the 
efficacy and safety of  the STARR procedure in the treat-
ment of  patients with chronic constipation complaining 
of  defecatory disorders and with defecographic evidence 
of  rectocele and intra-rectal intussusception. An addi-
tional aim of  the study was to assess whether preopera-
tive symptoms, and manometric or defecographic find-
ings, can predict the long-term outcome of  the STARR 
procedure.

MATERIALS AND METHODS
Population
Consecutive outpatients referred for refractory chronic 

constipation in a �8-mo period by two surgical and one 
gastroenterological centers, underwent a diagnostic 
work up, including anorectal manometry and defecogra-
phy. Patients with refractory chronic constipation were 
identified as those who did not respond to the usual 
conservative treatment and still complained of  difficult 
and/or incomplete evacuation, despite the use of  high 
daily doses of  contact laxatives, enemas, or digital evacu-
ation. Inclusion criteria were the following: (1) diagnosis 
of  functional constipation according to the Rome Ⅲ 
criteria during the preceding three months, with onset at 
least 6 mo prior to the diagnosis (in the absence of  laxa-
tives and/or enemas) of  two or more of  the following 
complaints: less than three bowel movements (BM) per 
week; straining at defecation and/or sense of  incom-
plete evacuation and/or hard stools and/or sensation 
of  anorectal obstruction/blockage and/or manual ma-
neuvers to facilitate defecation on at least 25% of  occa-
sions; (2) difficult evacuation defined as either straining 
or sensation of  obstruction/blockage; (�) age between 
�8 and �5 years; (�) no previous anorectal surgery; (5) no 
abnormality at barium enema or colonoscopy; (6) nor-
mal laboratory routine tests; (�) evidence of  rectocele 
and/or intra-rectal intussusceptions at defecography; 
(8) no previous treatment with oral macrogol solution; 
(9) no pregnancy and efficacious birth control methods; 
(�0) absence of  systemic disease; and (��) absence of  
therapy affecting intestinal function. Chronic anxiolytic 
and antidepressive treatment were admitted provided 
the dosage was not modified during the study period. 
Exclusion criteria were the following: (1) no diagnosis of  
functional constipation; (2) previous anorectal surgery; 
(�) age less than �8 and above �5 years; (�) absence of  
rectocele and intra-rectal intussusception at defecogra-
phy; (5) abnormality at barium enema or colonoscopy; (6) 
abnormal laboratory tests; (�) previous treatment with 
oral macrogol solution; (8) pregnancy and no use of  effi-
cacious birth control methods; (�) presence of  systemic 
disease; and (�0) presence of  therapy affecting intestinal 
function. 

Study protocol
At referral, all patients were interviewed with a standard-
ized questionnaire, and had a physical examination. The 
questionnaire inquired about bowel habit: frequency 
of  defecation, straining, stool consistency, sensation of  
incomplete evacuation, sensation of  anal obstruction/
blockage, digital facilitation to evacuate, anal pain, and 
anal incontinence. 

On a different day, a colonoscopy was performed in 
patients over 50 years of  age who had not had a colo-
noscopy or a barium enema in the previous five years. 
Patients were then submitted on different days for defe-
cography and anorectal manometry.

Thirty consecutive patients, reporting an unsatisfac-
tory response to the conservative treatment of  constipa-
tion with different types of  laxatives, were enrolled by 
the two surgical units; sixteen by AC and fourteen by 
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MM, and were then submitted to the STARR procedure 
according to a standardized and previously published 
method[�0�. In the same time period, thirty additional and 
consecutive patients referred to the gastrointestinal cen-
ter were assigned conservative treatment with oral mac-
rogol solution. These patients were instructed to consume 
� sachet (8.�5 g) of  macrogol dissolved in �25 mL of  
water bid., with the option to either reduce the dose to 
od or increase it up to qid. to obtain evacuation of  soft 
stools.

After the STARR procedure patients, were subjected 
to a second rectoanal manometry and defecography. 

All patients were re-assessed at least 2� mo after the 
surgical procedure or the medical prescription.

At follow-up, the patients were interviewed, either 
face to face or by telephone, with the same standard-
ized questionnaire used at referral, which included addi-
tional items related to treatment satisfaction and adverse 
events. Patients were invited to declare whether they 
were “totally dissatisfied with the treatment”, or “partially 
satisfied with the treatment” when at least one symptom 
of  constipation and/or side effects were present, or “fully 
satisfied with the treatment”. 

The degree of  constipation was evaluated with the 
Wexner score[�2�. The study was approved by the local 
ethics committee.

Defecography 
A cleansing non-medicated water enema was performed 
the night before the radiological examination. About 200 
milliliters of  barium paste were injected into the rectum, 
through an anal catheter. Continuous injection of  the 
contrast during slow withdrawal of  the catheter rendered 
the anal canal opaque. Patients were then seated on a 
radiolucent commode. The entire evacuation sequence 
was recorded on videotape (JVC SR-VS30E Mini DV/
S-VHS). Latero-lateral radiograms were taken at rest and 
during mid-evacuation, as previously reported[���.

Anorectal manometry
After a cleansing enema, rectal sensitivity and anorectal 
manometry were evaluated using a multilumen polyethylene 
catheter with four open tips disposed radially, and 0.5 mm 
apart longitudinally, continuously perfused (0.5 mL/min) 
with bubble-free distilled water by means of  a pneumo-
hydraulic infusion system (Arndorfer, Milwaukee, Wis-
consin, United States), and connected to Beckman 611 
external transducers. A fifth lumen ended in a latex 
balloon attached to the tip of  the catheter. Intraluminal 
pressure variations were transmitted from the transduc-
ers to a polygraph (R612 Dynograph Recorder Sensor-
Medics Italia srl) for recording.

The resting pressure profile of  the anal canal was 
recorded with a pull-through technique. Thereafter, the 
manometric probe was positioned in the anal canal with 
the recording holes and the deflated balloon in the rec-
tum. The patient was then asked to squeeze and to strain. 
Lastly the intra-rectal balloon was intermittently inflated 

with progressive volumes of  air to elicit the recto-anal 
inhibitory reflex (RAIR). To assess the threshold of  rec-
tal sensitivity, patients were instructed to refer the first 
sensation of  rectal distension and/or the urge to defecate 
during the incremental intrarectal balloon inflations[���.

Analysis of data
The primary endpoint of  the study was relief  of  consti-
pation, i.e., when the patient no longer met the Rome Ⅲ 
criteria for functional constipation and was considered a 
responder.

Secondary endpoints were: the assessment of  (1) 
the constipation improvement by means of  the Wexner 
score; and (2) symptoms, defecographic, and manomet-
ric findings in predicting the outcome of  the STARR 
procedure.

Analysis of  defecographic data: �rame by frame: �rame by frameFrame by frame 
analysis of  the sequences recorded on the videotape as-
sessed timing and dynamics of  evacuation, rectal empty-
ing, and presence of  anatomical alterations of  the rectal 
wall. Anorectal angle (ARA) widening, anal canal open-
ing, pelvic floor (PF) location at rest, and its mobility 
were assessed on the latero-lateral radiograms. Rectocele 
was defined as an outpouching of  the anterior rectal wall 
into or across the rectovaginal septum, rectal intussus-
ception was defined as an enfolding of  the rectal wall, 
which may (intra-anal) or may not (intra-rectal) protrude 
through the anal canal. Pelvic floor dyssynergia was de-
fined as: anorectal angle (ARA) widening < 10° and/or 
the opening of  anal canal < 10 mm, and/or anal canal 
opening > �0 mm in more than �0 s or interrupted by 
repetitive squeezing contractions. Contrast rectal residue 
was assessed by a semi-quantitative evaluation of  the 
rectal residue as small (< 40%), intermediate (40%-70%), 
and abundant (> �0%). 

Analysis of  manometric data: Maximal resting and: Maximal resting andMaximal resting and 
squeezing pressures were identified as the maximal steady 
value observed for 20 s in basal condition and during 
maximal voluntary anal contraction. The thresholds of  
RAIR and rectal sensitivity were defined as the smallest 
inflated volumes of  the intrarectal balloon inducing, re-
spectively, a fall in anal pressure of  at least �2 mmHg[���, 
and the urge to evacuate. Rectal compliance was calcu-
lated as the ratio between intrarectal balloon volume 
inflated with �00 mL of  air and intrarectal pressure. 
During straining, a decrease of  anal pressure of  more 
than 20% was considered a normal relaxing pattern; the 
absence of  a decrease of  less than 20%, or the increase, 
of  the anal pressure were considered as dyssynergic pat-
terns.

Statistical analysis
Results are reported as means and standard deviation 
(mean ± SD). Descriptive statistical techniques were 
used to compare the two groups of  patients. A χ 2 test 
and Fisher’s exact test were used to compare the fre-
quency of  symptoms in the different study groups; 
Student’s t test was used to compare the two groups for 
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continuous variables. 

RESULTS
Sixty patients were enrolled: 30 patients underwent 
STARR, and �0 patients were treated with macrogol. 
The two study groups were comparable for gender, age, 
and symptom presentation (Table �).

Macrogol group: The follow up period was �� �� �� mo.The follow up period was �� �� �� mo. 
Twenty-two (75%) patients were classified as responders; 
constipation by the Wexner score decreased significantly 
(��.� �� �.5 vs 5.� �� �.5; P < 0.001). Seven patients (27%) 
had discontinued macrogol and were using either con-
tact or other osmotic laxatives; two patients still required 
digital facilitation (Figure �). 

STARR group: The follow up period was �8 �� �8 mo. 
Sixteen (53%) patients were classified as responders. No 
outcome difference was observed between patients of  
the two surgical units (responders: 8/16 vs 6/��). Consti-
pation by the Wexner score decreased significantly (13.4 
�� �.2 vs �.�2 �� 5.�6; P < 0.001); nine (30%) patients still 
used laxatives and four (��%) digital facilitation (Figure �). 
After the surgical procedure, �� patients reported at least 
one side effect and two (6%) required re-intervention; the 
first for relapse of  rectocele and the second for fecal in-
continence. The presenting symptoms at referral did not 
differ between responders and non-responders (Table 2). 

Comparison between the study groups: The two groups  
did not differ statistically for response to the treatment 
according to the Rome criteria for functional constipa-
tion, for improvement of  constipation evaluated by 
means of  the Wexner score, and for degree of  satisfac-
tion (Table 3). Bowel symptoms at follow-up were similar 
in the two study groups (Figure �). 

Adverse events in the STARR procedure group, at 
the end of  follow up, were: staining/leakage (13%), fecal 
incontinence (6%), urgency (6%), intermittent anal pain 
(��%), and re-intervention (6%). Adverse effects in the 
macrogol therapy group were abdominal bloating (2�%), 
and borborygmi (��%).

Defecography 
Defecography was performed at referral and at 7 ± 4 mo 
after STARR in �6 patients. In comparison to the pre-sur-
gical condition, defecographic variables did not vary after 
surgery, except for a significant reduction in rectal diameter 
(�.5 �� �.2 cm vs 5.6 �� �.2 cm; P < 0.001), and size of  rec-
tocele (�.� �� �.� cm vs �.� �� �.5 cm; P < 0.001). The size 
of  intussusceptions was reduced, but the variation was not 
statistically significant (3.2 ± 1.7 cm vs 2.� �� �.� cm; ns).

Responders and non-responders did not statistically 
differ for any defecographic variable assessed before 
surgery (Table 3). Before the operation, the mean ARA 
variation during evacuation was not statistically differ-
ent between non-responders and responders (Table �). 

After the operation, it was significantly less in the non-
responders compared to the responders (28 �� �6 vs 8 �� 
20 degrees; P < 0.05). 

Before STARR, defecographic evidence of  pelvic 
floor dyssynergia was detected in three patients; equally 
represented in responders (one patient) and non- re-
sponders (two patients). After STARR, defecographic 
evidence of  pelvic floor dyssynergia was detected in 
three patients; equally represented in responders (one 
patient) and non responders (two patients).

Ano-rectal manometry
Ano-rectal manometry was performed at referral and 2� 
�� � mo after STARR in �2 patients. After STARR, rectal 
compliance was significantly reduced (5.4 ± 1.9 vs �.� �� 
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Table 1  Clinical presentations of the two study groups  n (%)

STARR 
n  = 30 (F28)

Macrogol 
n  = 30 (F30)

P value

Mean age (yr)            51 ± 9              53 ± 13 
Duration of 24 (80) 26 (87)     0.7
constipation > 10 yr
Straining 28 (93) 29 (97)     1
Hard stools 27 (90) 29 (97)     0.6
Incomplete evacuation 27 (90) 27 (90)     0.7
Anal blockage 27 (90) 27 (90)     0.7
Digital facilitation 11 (37)   8 (27)     0.6
< 3 BM/wk 23 (77) 26 (87)     0.5
Laxatives 27 (90)   30 (100)     0.2
Rectal bleeding 13 (43)   7 (23)     0.2
Rectocele > 3 cm 23 (77) 15 (50)     0.06
Rectal intussusception 15 (50) 20 (67)     0.3

Table 2  Presenting symptoms in responders and non-re-
sponders to stapled trans-anal rectal resection  n (%)

Responders Non-responders P value

Straining   16 (100) 12 (86) 0.4
Hard stools 14 (87) 13 (93) 0.9
Incomplete evacuation   16 (100) 11(78) 0.2
Anal blockage 15 (94) 12 (86) 0.9
Digital facilitation   4 (25)   7 (50) 0.3
< 3 BM/wk 13 (81) 10 (71) 0.8
Laxatives 14 (87) 13 (93) 0.9

Table 3  Number of responders, degree of satisfaction, and 
Wexner constipation score variation during macrogol and af-
ter stapled trans-anal rectal resection treatment  n (%)

Macrogol STARR P value

Responders 22 (73) 16 (53) 0.2
Satisfaction 0.4
   Total 18 (60) 16 (53)
   Partial   5 (17)   9 (30)
   Not satisfied   7 (23)   5 (17)
∆ Wexner score, mean ± SD 8 ± 5 6 ± 5.2 0.1

STARR: Stapled trans-anal rectal resection; ∆: Difference.

BM: Bowel movements; STARR: Stapled trans-anal rectal resection.STARR: Stapled trans-anal rectal resection..

BM: Bowel movements.

Biviano I et al . STARR for defecation disorders



�.2 mL/mmHg; P = 0.0�), all other manometric vari-
ables did not vary. Responders and non-responders did 
not differ for any manometric findings before and after 
the procedure.

Before STARR, manometric evidence of  pelvic floor 
dyssynergia was detected in four patients, equally repre-
sented in responders (two patients) and non-responders 
(two patients). After STARR, manometric evidence of  
pelvic floor dyssynergia was detected in seven patients, 
equally represented in responders (four patients) and non-
responders (three patients).

DISCUSSION
No previous study has compared the STARR procedure 
with conservative pharmacological therapy. This study 
evaluated, over a long time period, the outcome of  
STARR treatment for constipation, defined with stan-
dardized and validated criteria. The surgical procedure 
was performed following the standardized and previ-
ously published procedure[����� by two experienced colo-
proctology units that obtained comparable postsurgical 
outcomes. The patients submitted to the STARR proce-
dure reported an unsatisfactory response to a usual, but 
not standardized, laxative treatment. 

Previous studies have reported the postsurgical out-
comes of  the STARR procedure or of  other modified 
techniques, but no study has compared the efficacy and 
safety of  STARR procedure versus the standardized 
conservative treatment.

In the present investigation, we compared the outcome 
of  STARR procedure with the gold standard treatment of  
constipation based on macrogol in a prospective, paral-
lel group, longitudinal study. This therapy for functional 
constipation is supported by level � evidence and grade 
A recommendation[�5��5��. This is a high molecular weight 
(��50 or �000) non-absorbable, non-metabolized soluble 

polyethylene, which forms hydrogen bonds with water 
in the gut; it is used with orthograde whole-gut irrigation 
in preparing for colon investigation, and in small-volume 
daily doses (�25-250 mL) to treat functional constipation. 
Macrogol therapy is reported to be effective in about 80% 
of  constipated patients, is well tolerated, and devoid of  
serious side effects, even in long term treatment[�6,���.

All the patients of  these study groups met the Rome 
Ⅲ criteria for functional constipation and had defeco-
graphic evidence of  rectocele and or intrarectal intus-
susception. Patients were evaluated with a standardized 
questionnaire before and after treatment, with a mean 
follow-up of  �8 mo, which is, to our knowledge, one of  
the longest reporting STARR outcome[�8-���. Some long-
term studies reported sustained improvement of  defeca-
tion score, but provided conflicting results about side 
effects, relapse, and complications[�2-����2-����. 

The present study demonstrated that the surgical tre-
atment was less, but not statistically so, efficacious than 
the conservative one, as indicated by the finding that 75% 
of  the macrogol group and 5�% of  the STARR group 
did not present any Rome criteria for functional constipa-
tion. In addition, after the STARR operation, about �0% 
of  the patients still consumed laxatives and ��% were us-
ing digital manipulation to evacuate. 

Of  note is that during a mean follow up of  three 
years after the STARR operation, intermittent bleeding 
was present in 2�% of  the patients, anal pain in ��%, 
and anal incontinence of  variable severity in 25%. Fur-
thermore, two patients required a re-intervention. The 
observed prevalence of  these complications in the pres-
ent study is similar to that reported in other studies[��,25���,25��. 

The European STARR register reports perioperative 
and postoperative complications in about �6% of  the 
patients, and defecatory urgency in 20% of  the cases 
at one year of  follow-up[�5��5��. In our study, a few adverse, a few adverse a few adverse 
events of  STARR persisted in this long-term follow up 
with possible detrimental effects on daily living.

The degree of  satisfaction expressed by patients par-
allels that of  the improvement of  constipation achieved 
by the two treatments. Only �5% of  the patients were 
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Figure 1  Percentage of patients with constipation symptoms, rectal 
bleeding, and use of laxatives (other than macrogol in the macrogol treat-
ment group) after stapled trans-anal rectal resection and during macrogol 
treatment. No statistical difference was observed between the two study 
groups. STARR: Stapled trans-anal rectal resection. ev: Evacuations.

Table 4  Defecographic findings in responders and non-respond-
ers submitted to stapled trans-anal rectal resection (mean ± SD)

Variables Before After

Non-
responders

Responders Non-
responders

Responders

Rectal diameter (cm)   7.7 ± 1.4 7.3 ± 1 5.5 ± 0.9 5.8 ± 1.5
∆� ��� e�acuation ��� ��� e�acuation ��� 16 ± 8    25 ± 18   8.1 ± 20.3     28 ± 16.2a

PF at rest (cm)   5.1 ± 1.5    4.8 ± 1.3 4.3 ± 1.5       4.6 ± 1
PF during sqeezing 
(cm)

  1.4 ± 0.7    1.3 ± 0.9 1.8 ± 0.9 1.2 ± 0.8

∆� ��� e�acuation �cm� PF evacuation (cm)   3.1 ± 1.6       3 ± 1.3 3.6 ± 1.1 3.1 ± 1.5

Rectocele (cm)   3.8 ± 1.8    4.1 ± 0.6 1.1 ± 1.6 1.7 ± 1.5
Anal diameter (cm)   1.4 ± 0.6    1.4 ± 0.8 1.3 ± 0.8 1.1 ± 0.4

ARA: Ano-rectal angle; PF: Pelvic floor; ∆: Difference; aP < 0.05 vs non-
responders.
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not satisfied with the STARR procedure, despite the 
presence of  some persistent symptoms or the previously 
mentioned complications.

Defecography was performed in all patients before 
and, in a subgroup of  them, after the STARR procedure. 
No defecographic finding before surgery predicted the 
outcome of  the STARR operation. As expected, after 
surgery there was a significant reduction of  rectal diame-
ter and the size of  the rectocele, but such variations were 
no different between responders and non-responders. 

After STARR, the mean value of  ARA variation 
during evacuation in non-responders was significantly 
reduced in comparison to the preoperative value, and 
was significantly less than in responders. This finding 
indicates that the STARR procedure may affect the 
relaxation pattern of  the puborectalis muscle during 
evacuation. It remains to be established how the STARR 
procedure induces this effect on the puborectalis. It is 
reasonable to assume that a reduced ARA variation dur-
ing defecation may negatively affect evacuation, none-
theless it is not possible to conclude from this study 
whether it has any role in the poor clinical outcome of  
non-responders.

According to the STARR consensus conference, the 
inclusion criteria for surgical treatment are based on clin-
ical presentation of  difficult evacuation and/or straining, 
in the presence of  rectocele and/or intussusception. 
In this study, the inclusion criteria were based on the 
consensus conference recommendations; however, no 
presenting symptom was predictive of  the outcome of  
STARR, nor of  the procedure adverse events.

In addition, anorectal manometry was not useful in 
predicting the outcome of  STARR. A previous study 
reported that altered compliance could be predictive of  
positive outcome[�0��0��. This observation was not confirmed 
by the present study; the discordance could be due to 
the small sample in this study or to the different method 
used to evaluate compliance. In the previous study, com-
pliance was assessed by the ratio between volume and 
pressure at the threshold of  rectal sensitivity, whereas 
in this study, it was calculated using the fixed volume of  
�00 mL of  air, to avoid possible subjective differences 
of  rectal sensitivity. However, a study designed to in-
vestigate whether rectal compliance is altered in females 
with obstructed defecation, showed that the compliance 
of  the rectal wall is normal[�6��6��. 

Several structural and functional alterations of  the 
rectum and/or pelvic floor are considered to markedly 
impair the act of  defecation; however, the findings of  
this study indicate that stool consistency is a major factor 
in chronic constipation. Indeed, the favorable response 
to macrogol treatment in the non-surgical group indi-
cated that reducing stool consistency, reported at referral 
to be hard by more than �0% of  the patients, effects 
resolution of  constipation, despite the persistence of  the 
structural and functional alterations. Thus, it seems rea-
sonable to consider a surgical procedure only after the 
failure of  a standardized macrogol treatment.

In conclusion,n conclusion, the results of this prospective studyhe results of  this prospective study 

suggest that STARR is not better and is less safe than 
conservative therapy in the treatment of  defecation dis-
orders in functional constipation patients. Preoperatively, 
no presenting symptom, or defecographic, and mano-
metric variables were useful to indicate STARR and 
predict its results. Postoperatively, a reduced widening of  
ARA during evacuation was associated with an unfavor-
able outcome of  the procedure. The STARR procedure 
could be considered as an alternative treatment in pa-
tients with constipation and defecatory disorders who 
are unresponsive to conservative macrogol treatment.

COMMENTS
Background
Constipation is a common problem. It is not clear whether a defecation disorder 
commonly known as obstructed defecation syndrome (ODS) is due to anatomi-
cal abnormalities. However, some surgeons propose a new type of surgery 
[stapled trans-anal rectal resection (STARR)], which, by correcting the anatomi-
cal changes, should solve the constipation. Surgery should be considered for 
those patients who do not benefit from conservative treatment. The gold stan-
dard pharmacological treatment of constipation is based on macrogol, which is 
also effective in patients with altered defecation. 
Research frontiers
Ideally, a randomized double blind clinical trial would have more properly as-
sessed the efficacy and safety of the STARR procedure, but the comparison 
between a non-invasive treatment and an invasive procedure is an objective 
obstacle to plan a proper protocol, and such studies have not been previously 
performed. No previous study has so far compared the STARR procedure with 
conservative pharmacological therapy.
Innovations and breakthroughs
This study evaluated, over a long time period, the outcome of STARR treatment 
for constipation in comparison with macrogol therapy. The study has shown that 
STARR is not better, and is less safe, than macrogol therapy. In addition, no 
preoperative findings could predict the outcome of surgery.
Applications
The authors believe that macrogol should be used before considering surgery 
in cases of lack of response to conservative treatment 
Terminology
Rectocele is a protrusion of part of the rectum into the vagina. Rectal intussus-
ception is a protrusion of the rectal mucous membrane into the lower rectum.
Peer review
The manuscripts reports the comparative analysis of two strategies in manag-
ing functional constipation. The authors have compared outcomes of patients 
that underwent treatment with a conservative regimen that consisted of mac-
rogol and patients that underwent the STARR procedure. This is a well done 
study; despite not being randomized it provides useful information and should 
be published.
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