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Pathogenesis 

The rectum is the final part of the large intestine. It stretches from the recto-
sigmoid junction (the end of the sigmoid colon) till the anal canal and has an 
average length between 10 and 12 cm. The main function is to temporary store 
feces prior to defecation. Expansion of the rectal walls causes the stretch recep-
tors within the walls to stimulate the urge to defecate. Anatomical disorder can 
therefore lead to functional problems of the rectum. [1;2]
Rectal Prolapse (RP) is the condition in which the upper part descents. If the 
rectum does not prolapse beyond the level of the anus it is called an internal 
RP or intussusception. An internal RP is the precursor to an external RP, in 
which the rectum protrudes through the anus. It is important to distinguish a 
full-thickness RP from a mucosal prolapse, in which there is protusion of only 
rectal or anal mucosa through the anus. [3-5]
RP is a relatively common disorder in the western world with an overall inci-
dence of 420 per 100.000 people. Above the age of 65 this incidence rises up to 
1000 per 100.000.[6] The majority of cases occur among women of middle and 
older age, mostly in combination with other prolapses of pelvic floor organs, 
for example descensus of the uterus and bladder.[5;7] Risk factors for RP are 
comparable with those of other pelvic organ prolapses and include the pres-
ence of an abnormal deep pouch of Douglas, laxity and atonic condition of the 
muscles of the pelvic floor and anal canal. Additionally, weakness of both inter-
nal and external sphincters, often associated with pudendal nerve neuropathy 
and the lack of normal fixation of the rectum, may lead to RP. [5]

Symptoms & Treatment

In the majority of affected patient both internal and external rectal prolapse 
lead to functional impairment of the rectum. Complaints include incontinence, 
constipation or the Obstructed Defecation Syndrome (ODS). The latter encom-
passes the inability to evacuate the rectum during defecation. [5;8;9]
Initial treatment should always include dietary changes and medications like 
bulking agents. Furthermore, specialized physical therapy of the pelvic floor, 
also called biofeedback therapy, can be beneficial in selected cases. The only 
definite treatment for RP however is surgery, especially in cases of external RP. 
[10;11]
During the last century, numerous surgical treatment techniques have been 
described to treat RP. These techniques are used as a way to either obliterate 
the peritoneum of the pouch of Douglas, to narrow the anal canal, restore the 
pelvic floor, resect the redundant part or to suspend or fixate the rectum to the 
sacrum or other structures. This can be done trans-abdominally (via either lap-
arotomy or laparoscopy) or with a perineal approach.[3;5;12] 
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In general, the primary aim of these techniques is to restore anatomy and 
thereby improve rectal function and reduce symptoms. As recurrent prolapse is 
an issue in all surgical techniques, the optimal surgical procedure should lead 
to both functional improvement and minimize the risk of recurrence. 
Perineal techniques (for example Delormes’ mucosectomy and Altemeiers’ 
perineal rectosigmoidectomy) are known to have higher recurrence rates com-
pared to most abdominal techniques. However, they are considered less inva-
sive and can be performed under spinal anesthesia.[13-15] Abdominal tech-
niques such as resection rectopexy are performed under general anesthesia. 
As a result, abdominal techniques are reserved for fit patients while the frail 
and elderly should be offered a perineal or transanal technique.[14] With the 
introduction of laparoscopy and the continuing evolution of safer techniques 
in general anesthesia, abdominal approaches can be offered to a wider array 
of patients. Even octogenarians with a RP are nowadays safely treated using a 
laparoscopic approach.[16] 

Controversies in current practice.

One of the techniques introduced in the last decade is Laparoscopic Ventral 
Rectopexy (LVR).[17] This mesh rectopexy technique became increasingly pop-
ular in Europe as it seems to offer a low rate of complications and good results 
in several cohorts of patients.[18-20] In the United States of America LVR has not 
gained broad acceptance yet. Laparoscopic resection rectopexy (LRR), in which 
a sigmoid resection is combined with a suture rectopexy, seems to remain pop-
ular. LRR is believed to have superior functional results compared to LVR as this 
latter might cause kinking of the “redundant” sigmoid and thereby provokes 
constipation de-novo after surgery.[21;22] Nonetheless, the big downside of 
LRR compared to LVR is the possible risk of anastomotic leakage. To date, liter-
ature is lacking regarding complications and functional outcomes after either 
of these procedures. Direct comparisons have not yet been published.
In 2011, the US Food and Drug Administration (FDA) released a safety warning 
concerning the use of meshes in pelvic floor surgery. A high incidence of pain, 
mesh infections and mesh erosions through the vagina with subsequent dys-
pareunia was found after mesh implantation for pelvic organ prolapse.[23] This 
warning has led to extensive reports in media on this issue and was followed by 
several lawsuits against doctors and the manufacturers of these meshes. Com-
plications appear to occur predominantly after the use of transvaginal meshes 
implanted by gynecologists. Nevertheless, the rate of mesh related complica-
tions after LVR has not been determined yet in large studies nor has the sexual 
function of patients after this procedure been described. 
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Controversies in new technologies.

In recent years several new techniques have been introduced to improve the re-
sults of LVR. The use of a robot (Da-Vinci system) during LVR is gaining popular-
ity as these systems are designed to offer improved visibility, maneuverability 
and dexterity in small spaces like the pelvis. Furthermore robots reduce ergo-
nomic inconveniences for the surgeon. As such, using a robot is an attractive 
method and might lead to a better position of the mesh on the ventral aspect 
of the rectal wall. Ultimately, functional results of robot-assisted LVR (RALVR) 
might be superior to conventional LVR.[24;25] However, these advantages have 
to be waged against the main disadvantage of RALVR: higher costs. Further-
more, surgeons need to become proficient in RALVR and it is not clear whether 
the use of a robot has any influence on the rate of complications. 
Another innovation is a new, specially designed screw for proximal mesh fixa-
tion during LVR. This screw was designed to offer a precise and strong mesh fix-
ation during this procedure. Originally, both the use of several non-resorbable 
sutures and endostaplers were mentioned as possible techniques for proximal 
mesh fixation.[17] It has not been studied yet whether the use of the new screw 
offers similar (or perhaps even better) fixation compared to stitches, staples or 
tackers. 

Outline of this thesis

This thesis is divided into 2 sections. In section 1 (chapter 2-6) the current treat-
ment of RP and the results of surgery are described. Section 2 (chapter 7-10) 
focuses on advanced technologies in the treatment of RP.
As an introduction to this thesis, chapter 2 describes current practice in the 
treatment of rectal prolapse throughout the world. This article discusses cur-
rent controversies in practice between surgeons and countries. These contro-
versies clarify the need for new evidence in the treatment of RP.
Chapters 3 - 5 focus on current practice in the treatment of RP. The functional 
results and complications of the most popular surgical technique for the treat-
ment of RP in Europe (LVR) are described in chapter 3. In chapter 5, these re-
sults are directly compared to the most popular technique in the USA (LRR). In 
chapter 4 ,the results regarding the post-operative sexual function of treated 
patients are evaluated. As closing chapter of the first section, chapter 6 high-
lights those patients were LVR had to be followed by surgery for large hemor-
rhoids.
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Chapter 7 is a technical study in which the optimal mesh fixation during LVR 
is studied. Chapters 8 – 10 describe the use of a robotic surgery system during 
LVR. Not only a review of current practice and literature is given (chapter 8), 
also the learning curve for robot-assisted LVR (chapter 9) and the functional 
results and complications of it (chapter 10) are described. 
 
The studies presented in this thesis were guided by the following research 
questions:

• What is current practice in surgery for RP and are there any differences be-
tween surgeons and countries? (Chapter 2)

• What are the (functional) results of the most popular surgical techniques for 
the treatment of RP? (Chapters 3, 5,6 and 10)

• What is the influence of LVR on the sexual function of female patients? (Chapter 4)

• What is the incidence of mesh-related complications after LVR? (Chapter 3,4)

• Which of the possible methods of proximal mesh fixation during LVR is pref-
erable in terms of fixation strength? (Chapter 7)

• What is the current status in the usage of a robotic surgery system in the field 
of rectal prolapse surgery? (Chapter 8, 10)

• What is the learning curve for RALVR? (Chapter 9)
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Aim

Validated guidelines for the surgical 
and non-surgical treatment of rectal 
prolapse (RP) do not exist. The aim of 
this international questionnaire sur-
vey was to provide an overview of the 
evaluation, follow-up and treatment 
of patients with an internal or exter-
nal RP. 

Method

A questionnaire with 36 questions in 
English about the evaluation, treat-
ment and follow-up of patients with a 
RP was distributed amongst surgeons 
attending the congresses of the Euro-
pean Association for Endoscopic Sur-
gery (EAES) and of the European Soci-
ety of Coloproctology (ESCP) in 2010. 
The survey was subsequently sent to 
all the members of the American So-
ciety of Colon and Rectal Surgeons 
(ASCRS) and the ESCP by e-mail. 

Results

Three-hundred-ninety one surgeons 
originating from 50 different coun-
tries completed the questionnaire. 
Evaluation, surgical treatment and 

follow-up of patients with a RP con-
siderably differed. For healthy pa-
tients with an external RP, laparo-
scopic ventral rectopexy (LVR) was 
the most popular treatment in Eu-
rope, whereas laparoscopic resection 
rectopexy (LRR) was favored in North 
America. There was consensus only 
on frail and/or elderly patients with 
an external prolapse, with a prefer-
ence for transanal techniques. After 
failure of conservative therapy, inter-
nal RP was mostly treated with LRR 
in North America. In Europe, LVR and 
stapled transanal rectal resection 
(STARR) seemed popular techniques 
for these patients.  

Conclusion

The treatment of patients with a RP 
differs between surgeons, countries 
and regions. Guidelines for the treat-
ment of patients with this disorder 
are lacking. Therefore, prospective 
comparative studies are warranted 
that may result in applicable guide-
lines worldwide. 

Abstract

20
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Introduction 

Rectal prolapse (RP) is due to full-thickness intussusception of the upper rec-
tum, which may be internal or extrude externally. Both forms may be associat-
ed with obstructed defecation and/or fecal incontinence [1,2].
Different treatment strategies have been described including conservative 
treatment by relief of constipation and incontinence with dietary manipula-
tion, laxatives, enemas and biofeedback [1,3–5]. Surgery is indicated in patients 
with an external RP or when conservative treatment fails to result in sufficient 
reduction of symptoms. Surgery includes abdominal and perineal procedures 
[1,6–8], but prospective studies comparing different approaches and tech-
niques are lacking. There is therefore no consensus on the best treatment for 
this condition, nor are there any generally accepted guidelines.
A prospective international survey was carried out to obtain a global picture of 
the variation in assessment and management of RP.

Materials & Methods

A prospective international cross-sectional questionnaire survey was carried 
out of the treatment of RP by colorectal and general surgeons working on dif-
ferent continents. An English language questionnaire consisting of 36 ques-
tions was designed to obtain details on patient demographics, type of hospital 
and the personal practice of the surgeon in treating pelvic floor disorders. The 
respondents were required to state their protocol for the evaluation and treat-
ment of patients with suspected RP. They were asked to suggest a treatment 
technique in eight scenarios of common and less common cases of internal and 
external prolapse. The surgeons’ opinion on currently available literature on RP 
treatment was also sought.

The questionnaire was distributed during the 18th Annual Congress of the Euro-
pean Association for Endoscopic Surgery (EAES), held between 16 and 19 June 
2010 in Geneva, Switzerland, after approval by the EAES Research Committee. 
It was also given to surgeons attending the 5th annual meeting of the European 
Society of Coloproctology (ESCP), which took place from 22 to 25 September 
2010 in Sorrento, Italy, with the approval of the Scientific Committee of the 
ESCP. In collaboration with the American Society of Colon and Rectal Surgeons 
(ASCRS), an online version of the questionnaire was developed. This was sent 
by e-mail to all the active members as a dedicated survey. In addition, the ESCP 
also sent out the online version of the questionnaire to all their members.
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Statistical analysis
A database was created with spss version 17.0 (SPSS, Chicago, Illinois, USA). 
Descriptive statistics were used for statistical analysis. Continuous variables 
were presented as means and percentages. Categorical variables were de-
scribed as counts and/or percentages

Results

Respondent characteristics 
A total of 391 surgeons from 50 different countries completed the survey. During 
the EAES and ESCP congresses, 50 questionnaires were completed. The others 
were returned after the mailing to all active members of the ASCRS and ESCP; 
there were no duplicated entries.
The geographic distribution of respondents is shown in Table 1. Ninety per cent 
had undergone specific colorectal training and, in addition, 73% were certified 
by the ASCRS or the ESCP. Most respondents (53%) had more than 15 years’ 

Table 1. Geographic distribution of respondents. Countries with eight or more respondents are 
specified. Countries with fewer respondents are combined per region in the ‘other’ groups.

Continent / Region Country Number of respondents

North America (Total: 194)

United States of America 185

Canada 9

Europe (Total: 129)

United Kingdom 21

Netherlands 15

Italy 15

Germany 8

Spain 8

Other 62

Asia (Total: 27)

South Korea 8

Other 19

Middle and South America (Total: 18)

Other 18

Australia (Total: 8)

Other 8

Other / Not stated 15

Total 391
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experience in RP surgery. Most (47%) practiced in a general teaching hospital 
or in a university department (30%) and 9% worked in a specialized pelvic floor 
center.
RP surgery was performed in a multidisciplinary team setting by 56% of respon-
dents. In addition to the surgeon, the team consisted of gynecologist (81%), ra-
diologist (72%), urologist (59%) and pelvic floor physical therapist (57%). More 
rarely other specialists including gastroenterologist (3%), neurologist (1%) and 
specialist nurse (1%) were involved. None of the respondents indicated the ex-
istence of a local protocol for the treatment of RP.

Evaluation of patients with RP
An evacuation proctogram was the most commonly performed radiological ex-
amination, being routine for 72% of respondents. A dynamic pelvic floor MRI 
scan was a standard preoperative investigation for 23% of surgeons. An endo-
anal ultrasound was routinely performed by 42% of surgeons and manometry 
was regarded as essential by 48% of surgeons. Only 14% routinely performed a 
colonoscopy or sigmoidoscopy.

Treatment of RP
For internal and external RP, 7% of surgeons started treatment with biofeed-
back, regardless of the findings of radiological imaging. An additional 46% of 
respondents advised this treatment only if it was likely to be useful. Almost half 
of the surgeons (53%) never used biofeedback.

Eight typical case scenarios are shown in Table 2. For external RP, abdominal 
techniques were more frequently used for all groups of patients, except for 
those who were frail or very elderly for whom a perineal approach was favored 
by 86% of surgeons. After failure of conservative treatment, internal RP was 
mostly treated by a perineal technique, including frail and elderly patients. 
Seven per cent of surgeons would never operate on a healthy patient with an 
internal RP. Between 34% and 39% of surgeons performed surgery by per anal 
approach for the different groups of healthy patients with an internal RP. Ab-
dominal procedures were preferred for these groups of patients by the majority 
of surgeons, however.

International differences
Several international differences in the treatment of RP were detected. In North 
America, laparoscopic resection rectopexy (LRR) was favored for the treatment 
of external RP in healthy women in the age ranges 18–50 and 50–80 years by 
44% and 34% of surgeons, respectively. Thirty-nine per cent of North American 
respondents preferred LRR for the treatment of healthy males with an external 
RP. In Europe, laparoscopic ventral rectopexy (LVR) was the treatment of choice 
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Table 2. Overview of favored treatment techniques in 8 typical cases of patients with an internal or 
external rectal prolapse. Concerns surgical therapy after failure of conservative therapy. The “(Other) 
open approach” and “Other Technique” groups concern not specified techniques and other tech-
niques (with a frequency of 10% or less each.

Preferred treatment method
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What surgical treatment do you  
prefer for the treatment of

external rectal prolapse in 
healthy women between 
18 and 50 years of age?

39.8% 22.8% 2.2% 20.6% 9.9% 0% 4.7%

external rectal prolapse in 
healthy women between 
50 and 80 years of age?

29.6% 19.4% 1.1% 15.4% 33.2% 0% 1.3%

external rectal prolapse in 
healthy men?

41.4% 19.1% 1.3% 16.6% 20.1 0% 1.5%

for external rectal prolapse 
in frail and / or very elderly 
patients?

2.3% 6.6% 0.7% 3.9% 85.9% 0% 0.6%

internal rectal prolapse in 
healthy women between 
18 and 50 years of age?

20.8% 20.1% 0% 17.4% 22.5% 11.3% 6.8% 1.1%

internal rectal prolapse in 
healthy women between 
50 and 80 years of age?

18.4% 18.8% 1.4% 15.2% 23.8% 14.1% 6.9% 1.4%

internal rectal prolapse in 
healthy men?

21.8% 15.9% 0.4% 15.1% 23.8% 15.1% 8.3% 1.6%

internal rectal prolapse in 
frail and / or very elderly 
patients?

7.1% 7.9% 0% 3.7% 27.4% 40.2% 12% 1.7%
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for patients with an external prolapse and 43% of respondents would perform 
an LVR for healthy women between 18 and 50 years. For healthy women be-
tween 50 and 80 years and for the treatment of men with an external RP, this 
technique was preferred by 42% and 35% of the respondents. For internal pro-
lapse, treatment also varied between these two geographical regions. Healthy 
women between the ages of 18 and 50 years experiencing failure of conserva-
tive treatment were in some cases treated by LRR in North America, while in 
Europe stapled transanal rectal resection (STARR, 26%) and LVR (34%) were 
common. Almost identical results and percentages were obtained for women 
between the ages of 50 and 80 years with an internal RP.

Follow-up
No consensus was found on the protocol for follow-up. Some surgeons did not 
perform follow-up at all, some performed follow-up only once after 2 months 
while others performed annual visits for 5 years after surgery. In 24.6% of par-
ticipants a locally developed questionnaire was used during follow-up, and 
11.8% of surgeons performed radiological imaging regularly during follow-up. 
Others performed it only if clinically indicated.

Current literature and future research
The vast majority of surgeons graded the quality of the current literature on 
RP as moderate (65%) or poor (28%). Additionally, 87% of respondents stated 
that future prospective comparative research is warranted for the treatment of 
patients with RP.

Discussion

The outcome of this survey provides a comprehensive global insight into the 
evaluation, treatment and follow-up of patients with RP. With almost 400 re-
turned questionnaires, the results of this survey illustrate a representative 
overview for the practice of colorectal surgeons in the field of RP surgery. The 
lack of national and international guidelines is noticeably reflected in the re-
sults. No uniformity could be identified in the evaluation, treatment and fol-
low-up of patients with internal or external RP. Consequently, major differences 
were found between treatments in different international regions. The aim of 
this pragmatic survey study was to provide an overview of treatment modali-
ties in different countries, rather than to determine whether type of surgery or 
training might influence outcome.
The treatment choices for patients with RP have been discussed for many 
years. Numerous conservative treatments and more than 300 surgical proce-
dures have been described [1,6–8]. In order to gain insight into the internation-
ally favored treatment strategies for both internal and external RP, respondents 
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were asked to suggest a treatment technique in eight scenarios of common and 
less common cases of both internal and external prolapse. In agreement with 
current literature, conformity between physicians was detected in only one 
subgroup of patients. Perineal techniques were preferred for frail and elderly 
patients with an external prolapse [7,9]. The results for other typical groups of 
patients, however, showed major differences in the treatment used between 
centers, countries and regions. In general, abdominal operations were the most 
popular for both internal and external RP in healthy patients of either gender. 
This preference is probably caused by numerous studies describing higher re-
currence rates after perineal compared with abdominal procedures [7,9].

LVR was the technique of choice for many surgeons for external RP in Europe 
and was also frequently used for internal RP. Several studies have shown good 
results following this procedure [10–12]. In the USA, LRR (laparoscopic Fryk-
man–Goldberg procedure) is still regarded as the gold standard for external RP 
[13]. Unfortunately, no comparative studies of the two techniques have been 
made. Owing to the small numbers of responders from other continents, it was 
not possible to determine the most frequently applied treatments outside Eu-
rope and the USA.
The study also demonstrated lack of multidisciplinary treatment of patients 
with RP in almost half the centers. RP is often associated with the descent of 
other pelvic organs [14]. The choice of radiological examination for the eval-
uation of patients with a suspected RP is also a matter of debate. This survey 
demonstrates that evacuation proctography is the favored investigation by the 
vast majority of surgeons. Dynamic MRI is a modern alternative, offering a view 
of all the pelvic floor organs and supporting musculature. Unfortunately, there 
has been no comparison between the accuracy of these different modalities, 
except for a small postoperative study [15]. In patients with an internal and ex-
ternal RP and associated fecal incontinence, sphincter function measured by 
manometry has been shown to correlate with the grade of prolapse [16]. Never-
theless, more than half of participating surgeons did not perform manometry, 
possibly because the results would not influence the choice of therapy.
Prospective comparative studies on the surgical treatment of RP are needed as 
stated by Madoff and Mellgren in 1999 [17]. Although several new techniques 
have been described since that time, only three prospective studies have been 
initiated including the DeloRes Trial comparing LRR and Delorme’s operation 
[18], the LaProS Study focusing on LVR and LRR [19] and the Prosper Trial com-
paring rectopexy (with or without resection) to perineal surgery (Altemeier’s 
and Delorme’s procedures) [20]. The results of these studies might lead to new 
understanding of the optimal operation for RP.
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In summary, the results of the survey demonstrate major differences world-
wide in the evaluation and treatment of internal and external RP. This could 
be due to the lack of comparative studies and guidelines. The results of the few 
ongoing prospective studies are awaited.
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Laparoscopic ventral rectopexy for 
rectal prolapse and symptomatic 

rectocele: an analysis of 245  
consecutive patients



Aim
This retrospective study aimed to 
determine functional results  of  lap-
aroscopic  ventral  rectopexy  (LVR) for 
rectal prolapse (RP) and symptomat-
ic rectoceles in a large cohort of pa-
tients.

Method
All patients treated between 2004 and 
2011 were identified. Relevant pa-
tient characteristics were gathered. A 
questionnaire concerning disease-re-
lated symptoms as well as the Cleve-
land Clinic Incontinence Score (CCIS) 
and Cleveland Clinic Constipation 
Score (CCCS) was sent to all patients.

Results
A total of 245 patients underwent 
operation. Twelve patients (5%) died 
during follow-up and were excluded. 
The remaining patients (224 women, 
nine men) were sent a questionnaire.  
Indications for LVR were external RP 
(n = 36), internal RP or symptomatic 
rectocele (n = 157)  or a combination 
of symptomatic rectocele and entero-
cele (n = 40). Mean age and follow-up 

were 62 years (range  22–89) and 30 
months (range  5–83), respectively. 
Response rate was 64% (150 patients). 
The complication rate was 4.6% (11 
complications). A significant reduc-
tion in symptoms of constipation or 
obstructed defecation syndrome was 
reported (53% of    patients before vs. 
19% after surgery, P < 0.001).  Mean 
CCCS during follow-up was 8.1 points    
(range 0–23, SD ± 4.3). Incontinence 
was reported in 138 (59%) of the pa-
tients before surgery and in 32 (14%) 
of the patients after surgery, indicat-
ing a significant reduction (P < 0.001).  
Mean CCIS was 6.7 (range 0–19, SD ± 
5.2) after surgery.

Conclusion
A significant reduction of inconti-
nence and constipation or obstructed 
defecation syndrome after LVR was 
observed in this large retrospective 
study. LVR therefore appears a suit-
able treatment for RP and rectocele 
with and without associated entero-
cele.
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Introduction

Pelvic organ prolapse is a common disorder. The posterior compartment of 
the pelvic floor, the rectum, is often involved in this multi-organ problem[1]. 
The cause of associated symptoms such as incontinence, constipation and the 
obstructed defecation syndrome (ODS) can be various, including external and 
internal rectal prolapse (intussusception), large rectoceles and enteroceles. 
Laparoscopic ventral rectopexy (LVR) is the most popular technique in Europe 
for the treatment of external and internal rectal prolapse [2–4]. Furthermore, 
it has been recommended for the treatment of large rectoceles [5]. During this 
procedure a mesh is placed between the anterior rectal wall and the poste-
rior vaginal wall thereby reinforcing the rectovaginal septum. Most available 
papers on LVR describe significant improvement of functional symptoms with 
small complication rates [2,3,5–9]. These studies have been conducted in small 
patient series with a short follow-up. The aim of this study was to determine the 
functional results of all patients after LVR in our center up to 2011.

Patients and methods 

Study design
This study comprised a retrospective analysis of all consecutive patients who 
underwent LVR for internal or external rectal prolapse and symptomatic recto-
cele (with or without enterocele) between 2004 and 2011. All patients under-
went operation in a large teaching hospital in the Netherlands by one of two 
experienced pelvic floor surgeons. All patients who underwent primary surgery 
were included for analysis. Demographics, medical history, surgical and fol-
low-up details of patients were collected from their medical records and gath-
ered into a database.

Evaluation and surgical technique
Surgery was performed after work-up involving history, physical examination 
and radiological evaluation (dynamic MRI and/or evacuation proctography) of 
the pelvic floor with intra-vaginal and intra-rectal contrast enema. All patients 
were discussed in a multidisciplinary meeting consisting of dedicated gynecol-
ogists, urologists, radiologists, pelvic floor physical therapists and pelvic floor 
surgeons.
An external rectal prolapse (Oxford classification grade V) was an absolute indi-
cation for LVR. Furthermore, a history of constipation and/or fecal incontinence 
in combination with an Oxford grade III or IV internal rectal prolapse was an in-
dication for surgery. Surgery was also performed in patients with similar func-
tional symptoms in combination with an anterior rectocele, defined as >2 cm 
bulging of the anterior rectal wall during physical examination (or objectified 
on dynamic MRI or evacuation proctography).
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Pelvic floor biofeedback therapy was started in all patients with an internal rec-
tal prolapse or a rectocele prior to surgery. For patients with an external rectal 
prolapse, biofeedback therapy was initiated only if estimated to be useful, e.g. 
in the case of a concomitant pelvic floor descent.
The LVR procedure was carried out as described by D’Hoore and Penninckx [3]. 
Instead of a Marlex mesh (Bard, Crawley, UK), either a Hi-TEC mesh (Textiles Hi-
Tec, Labastide-Rouairoux, France) (until mid-2007) or a Prolene mesh (Ethicon 
Inc., Johnson & Johnson, Hamburg, Germany)  (from  mid-2007 and  on) was 
used. This switch in supplier and mesh was caused by new policies in stock 
acquisition, not for any medical or surgical reason. Proximal fixation upon the 
sacral promontory was performed with either titanium tacks (Autosuture Prot-
ack 5 mm, Covidien, Mansfield, Massachusetts, USA) or one titanium 2 mm × 8 
mm screw (Karl Storz, Tuttlingen, Germany), according to the surgeons’ prefer-
ences.

Questionnaire
After informed consent, patients were asked to complete a questionnaire re-
garding functional results (constipation and incontinence). This questionnaire 
included the Cleveland Clinic Incontinence Score (CCIS) [10] and the Cleveland 
Clinic Constipation Score (CCCS) [11]. The CCIS and CCCS were translated into 
the Dutch language and underwent cultural adaptation according to the guide-
lines of the International Society of Pharmacoeconomics and Outcomes [12].

Outcome parameters
Symptoms of incontinence and constipation or ODS before and after surgery 
were set as main outcome parameters of this study. The Rome II criteria were 
used for routine preoperative and postoperative assessment of constipation 
and ODS. Fecal incontinence was defined as the involuntary loss of solid or liq-
uid stool once or more during the last month.
Constipation/ODS was objectified with the CCCS (range 0–30; a score of 30 is 
severe symptoms of constipation; a score > 15 is regarded as constipation). The 
CCIS (range 0–20; 20 is complete incontinence) was used for evaluation of in-
continence. Complications were classified according to the Clavien–Dindo (CD) 
classification [13].  

Statistical Analysis 
Statistical analysis was performed using the Statistical Package for the Social 
Sciences, version 17.0 (SPSS Inc., Chicago, Illinois, USA). Patient data are pre-
sented as percentage or as mean ± SD and range for all numerical variables. For 
the descriptive analyses, McNemar tests were used to evaluate differences in 
percentages. P < 0.05 was considered significant.
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Results 

Patients and follow-up characteristics 
A total of 245 consecutive patients (234 women and 11 men) underwent LVR 
between 2004 and 2011. Twelve patients (5%) died during the follow-up peri-
od due to causes unrelated to the LVR procedure and were therefore not an-
alyzed. The remaining 233 patients (224 women, nine men) were included in 
the study and received a questionnaire. In total, 150 patients (64%) completed 
and returned the questionnaire, 39 patients (17%) were contacted but refused 
participation [for various reasons: no interest in participation (n = 12), deem-
ing themselves too old for the questionnaire (n = 3), embarrassment (n = 2), 
miscellaneous/other reasons (n = 22)]. A total of 44 patients (19%) were lost to 
follow-up; addresses could not be retrieved.
General patient characteristics are presented in Table 1. Mean age at surgery 
was 62 years (range 22–89). The mean duration of follow-up at the time of the 
questionnaire was 30 months (range 5–87, SD 20.4).

Table 1  Baseline characteristics

Total cohort (n = 233)

Mean age 62 (range 22-89)

Sex

female 224 (96%)

male 9 (4%)

Mean parity (nr children) 3 (range 0-10)

Prior abdominal/pelvic surgery 121 (52%)

Mean follow up in months 30 (range 5-87)

Mean admission in days 5 (range  3-30)

Post operative complications 11 (4.6%)

Indication, operation, recurrence and complications
Thirty-six patients (15%) were operated on because of an external rectal pro-
lapse, 157 patients (68%) because of symptomatic rectocele or internal rectal 
prolapse and 40 patients (17%) due to a symptomatic rectocele and/or internal 
rectal prolapse in combination with an enterocele.
In six patients a conversion to laparotomy was required due to extensive adhe-
sions as a result of previous abdominal and pelvic surgery. They all underwent 
an open ventral rectopexy.
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No intra-operative complications occurred. The complication rate after surgery 
was 4.6% (11 patients) and included myocardial ischemia (n = 3) requiring ad-
mission on a specialized cardiac care unit (CD grade IVd). Two patients suffered 
from mesh infection complicated by discitis at the site of proximal mesh fix-
ation. Antibiotic treatment was started and avoided surgical re-intervention 
in one (CD grade II), while the other patient needed revisional surgery. During 
operation, the infected mesh was removed, a temporary loop colostomy was 
situated and antibiotics were started (CD grade IIIb–d). One patient suffered 
from urinary retention, requiring a temporary urinary catheter (CD grade I). All 
remaining complications were CD grade II and consisted of urinary tract infec-
tions (n = 4) and one pneumonia. No mortality occurred. Mean hospital stay 
was 5 days (3–30, including the day of admission and discharge). Six patients 
(2.6%) underwent revisional surgery during follow-up because of recurrence of 
(internal) rectal prolapse.

Functional results 
Before surgery, 123 patients (53%) reported symptoms of constipation or ODS. 
During follow-up, a significant overall reduction (P < 0.05) in these symptoms 
was found: 44 patients (19%) encountered persisting constipation or ODS. In 
Table 2, preoperative and postoperative functional results per indication are 
depicted. For all indications, a significant reduction in ODS/constipation was 
observed. A total of five patients (2%) encountered new onset constipation/
ODS after surgery. Mean CCCS during follow-up was 8.1 points (range 0–23, SD 
± 4.3) out of 30. Four patients (2.7% of respondents) had a score > 15, which 
indicates significant constipation.

Before surgery, 138 patients (59%) experienced symptoms of incontinence. Af-
ter surgery, incontinence was encountered in 32 patients (14%, P < 0.05). A sig-
nificant reduction in incontinence rates was observed for all indications, as can 
be seen in Table 2. In one patient (0.5%), new onset incontinence was reported 
after operation. A mean CCIS of 6.7 (range 0–19, SD ± 5.2) out of 20 was deter-
mined after operation; 50% of respondents had a CCIS of ≤ 4.
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Table 2 Functional results per indication

Indication Pre-op.  
incontinence

Post-op.
incontinence

P-value

External rectal 
prolapse(n=36)

21 (58%) 5 (14%) <0.001

Internal rectal prolapse / recto-
cele(n=157)

92 (59%) 20 (13%) <0.001

Combination rectocele and 
enterocele(n=40)

25 (63%) 7 (18%) <0.001

Pre-op.
constipation

Post-op.
constipation

P-value

External rectal 
prolapse(n=36)

19 (53%) 8 (22%) 0.01

Internal rectal prolapse / recto-
cele(n=157)

80 (51%) 27 (17%) <0.001

Combination rectocele and 
enterocele(n=40)

24 (60%) 9 (23%) <0.001

Discussion

LVR is an established technique for the treatment of rectal prolapse and has 
been described for the treatment of rectoceles as well [2-9]. As currently avail-
able studies tend to describe relatively small cohorts of patients, the aim of this 
study was to determine the influence of LVR on symptoms in a larger series of 
patients. A significant reduction in incontinence and constipation was found 
for patients with an external rectal prolapse, internal rectal prolapse or symp-
tomatic rectocele and for patients with a combination of rectocele and entero-
cele. These results were accompanied by a low rate of complications.
For external rectal prolapse, similar results in reduction of incontinence and 
constipation are observed in the current study as in previous studies in the lit-
erature [2, 6].
The current literature on LVR for internal rectal prolapse and symptomatic rec-
tocele is limited, especially with regard to functional outcomes. Two studies 
focus on symptomatic rectocele and internal rectal prolapse; both found a 
significant reduction of symptoms of ODS/constipation in small cohorts of pa-
tients (75 and 41 patients, respectively) after a median of 12 months follow-up 
[5, 7]. Collinson et al. also focused on improvement of incontinence and found 
significant reduction of incontinence after a mean follow-up of 12 months [7]. 
In addition to these studies, the current study also found a significant improve-
ment in functional outcomes after a mean follow-up of 30 months.
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Successful symptomatic outcome was not reported in all patients: 19% and 
14% of patients respectively reported ongoing symptoms of constipation or 
incontinence. The cause of incontinence and constipation is regularly multifac-
torial and the patients who did not improve after surgery may have had other 
underlying factors causing symptoms of incontinence and constipation, such 
as for example anal sphincter failure or colonic transit disorders [14, 15]. Im-
proved continence and constipation in patients after LVR seems to be caused 
by restored anatomy, probably resulting in a better function of the rectum, 
better sensitivity for faeces in the rectum and less bulging of the rectal wall, 
causing ODS. Exact mechanisms, however, are unknown. An important future 
goal is therefore to determine predicting factors for success or failure of LVR in 
patients with an external rectal prolapse, internal rectal prolapse or rectoceles. 
New onset constipation as a result of kinking of the redundant sigmoid after 
rectopexy has been described after posterior rectopexy [16, 17]. In this study, 
new onset constipation was recorded in 2% of patients, which is in accordance 
with current literature [6].
A recent safety notification of the US Food and Drug Administration concerning 
pain, mesh infections and mesh erosion through the vagina after mesh implant 
for pelvic organ prolapse surgery in 2011 led to a discussion about the use of 
meshes for this indication [18, 19]. These reports, however, concern transvag-
inal positioned meshes. Reported mesh related complications in the current 
study consisted of only two mesh infections. These cases are the only reported 
cases of mesh infection after LVR until now and have been described previous-
ly by our group [20]. Therefore, the occurrence of mesh related complications 
after LVR is limited, despite the position of the mesh at the site of the rectovag-
inal septum. Probably, because of differences in surgical approach abdominal 
positioned meshes offer fewer safety issues and complications compared with 
transvaginal meshes. We also report a low percentage of re-operation due to 
failure as a whole (2.8%).
The cross-sectional design of this study has some methodological disadvan-
tages. It was only possible to gather preoperative incidences of symptoms but 
no actual severity scores, as we did not routinely perform the CCCS and CCIS 
questionnaires during evaluation. Comparison of validated scores before and 
after surgery was consequently impossible. Furthermore, our response rate 
was 65%, caused by refusal to participate and loss to follow-up in this relatively 
elderly patient population. This loss of patients in our follow-up might have 
influenced results, as it is imaginable that patients who are unsatisfied by the 
results of the procedure are less willing to fill out questionnaires. This burden 
is closely related to questionnaire studies and its exact impact cannot be de-
termined. Nevertheless, the current study provides an adequate overview of 
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complications, recurrences and functional results after LVR in a large cohort of 
patients with a mean follow-up of 30 months.
In conclusion, a significant reduction of incontinence and constipation was ob-
served after LVR for patients with a rectal prolapse and/or symptomatic recto-
cele. These outcomes support the application of LVR for these indications.
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Impact of rectopexy 
on Sexual Function;  

A Cohort Analysis



Aim

Laparoscopic ventral rectopexy (LVR) 
is an established surgical technique 
for the treatment of both rectal pro-
lapse and symptomatic rectoceles. It 
is, however, not known whether LVR 
influences sexual function (SF). The 
aim of this study was, therefore, to 
determine the impact of this proce-
dure on the SF of patients.

Methods

All female patients after LVR proce-
dure in a single institution were iden-
tified and were sent a questionnaire 
concerning SF. This addressed sexu-
al activity, satisfaction, preoperative 
SF, and the impact of surgery on SF. 
Furthermore, the PISQ-12 validated 
sexual functioning questionnaire was 
sent to all female patients.

Results

A total of 217 patients were sent a 
questionnaire. These patients un-
derwent LVR for rectal prolapse, 

symptomatic rectocele, or enterocele 
between 2004 and 2011. Mean age 
was 62 years (range 22–89). Mean fol-
low-up was 30 months (range 5–83). 
Response rate was 64 % (139 pa-
tients). The number of sexual active 
patients dropped from 71 to 54 % 
after surgery. The number of patients 
being satisfied with their SF remained 
relatively equal; 91 % of patients be-
fore and 85 % of patients after sur-
gery. Forty-three percent of patients 
stated that the LVR procedure did not 
influence their sexual function, in 16 
% of patients, the procedure positive-
ly influenced their SF, and in 13 % of 
respondents, SF decreased after sur-
gery. The mean PISQ-12 score post-
operatively was 34 out of 48.

Conclusions

The impact of LVR on SF of patients 
seems limited in this cross-sectional 
study in a large cohort of patients.

Abstract
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Introduction

Laparoscopic ventral rectopexy (LVR) is an established surgical technique for 
the treatment of several pelvic floor disorders, including internal and external 
rectal prolapse and complex rectoceles [1–5]. During this procedure, a mesh is 
placed between the anterior rectal wall and the posterior vaginal wall, thereby 
reinforcing the rectovaginal septum. This technique avoids full rectal mobiliza-
tion, and thereby spares the autonomic nerves of the pelvic floor [2]. Several 
articles have described the safety and effectiveness of LVR. In general, these 
studies demonstrate significant improvement of incontinence and constipa-
tion, the main symptoms of patients with a rectal prolapse or symptomatic 
rectocele [1–6]. In general, the influence of surgical corrections of pelvic floor 
prolapse on sexual function (SF) has been investigated widely. These studies 
demonstrate conflicting results; some studies show improved SF, while oth-
ers describe deterioration, probably caused by factors like mesh exposure and 
tissue contraction around the mesh [7–9]. At present, only one small cohort 
study describing SF after LVR is available. This study determined a significant 
decrease of intercourse dyspareunia and sexual difficulties after surgery [5]. 
However, nowadays, surgeons are often questioned whether LVR influences the 
SF of patients after operation, especially due to debates in both medical liter-
ature and the media about the use of meshes in prolapse surgery. This started 
after an safety notification of the US Food and Drug Administration concerning 
dyspareunia and mesh erosion trough the vagina after mesh implant for pelvic 
organ prolapse surgery in 2011 [10, 11]. The aim of this study was therefore to 
evaluate the SF of patients after LVR and to compare this with the SF before 
surgery.

Methods

Study design
This study comprised a cross-sectional analysis of all consecutive, female, 
patients who underwent LVR for internal or external rectal prolapse, complex 
rectocele, or symptomatic enterocele, between January 2004 and February 
2011. All patients were operated in a large teaching hospital in the Netherlands 
by one of two experienced pelvic floor surgeons (IB and EC). All patients who 
underwent primary surgery were included for analysis. Characteristics, demo-
graphics, medical history, operation, and follow-up details of all patients were 
collected from their medical records and retrospectively gathered into a data-
base.
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Treatment and Surgical technique
Surgery was performed after extensive workup involving anamnesis, physical 
examination, and radiological work up (dynamic MRI of the pelvic floor with 
intravaginal and intrarectal contrast enema). All patients were discussed in a 
multidisciplinary meeting consisting of dedicated gynecologists, urologists, ra-
diologists, pelvic floor physical therapists, and pelvic floor/colorectal surgeons. 
A sexologist was consulted on indication. Pelvic floor biofeedback therapy was 
started if estimated useful. The LVR procedure was carried out as described by 
D’Hoore et al. [2]. Instead of a Marlex (Bard, Crawley, UK) mesh, either a Hi-Tec 
mesh (Textiles Hi-Tec, Labastide-Rouairoux, France) or Prolene (Ethicon inc., 
Johnson & Johnson, Hamburg, Germany) mesh was used. Proximal fixation 
upon the sacral promontory was performed with either titanium, tacks (Auto-
suture ProTack 5 mm, Covidien, USA), or one titanium, 2 × 8 mm, screw (Karl 
Storz, Tuttlingen, Germany).

Questionnaire
All identified patients were asked to complete a questionnaire, sent by mail, 
regarding their sexual function. This questionnaire consisted of questions 
concerning preoperative and present sexual activity, satisfaction, pain during 
sexual activities, and the influence of LVR on their sexual function. The ques-
tionnaire furthermore consisted of the Pelvic Organ Prolapse–Urinary Inconti-
nence Sexual Function Questionnaire (PISQ-12), a validated questionnaire to 
determine the SF of women with pelvic organ prolapse symptoms [12]. Scores 
for PISQ-12 range from 0–48, with a higher score indicating a better sexual func-
tion. The identical Dutch translation of the PISQ-12 was used as in previous 
Dutch studies [13, 14].

Ethics
This study was carried out in accordance with the ethical standards of the Dec-
laration of Helsinki (1975), as revised in 1983. All patients gave informed con-
sent prior to inclusion in this study.

Statistical Analysis 
Statistical analysis was performed using statistical package for the social sci-
ence, version 17.0 (SPSS Inc., Chicago, IL, USA). Patient data are presented as 
percentage or as mean ± SD and range for all numerical variables.

Outcome parameters
Outcomes on pre- and postoperative sexual activity, satisfaction, and the influ-
ence of LVR on their sexual function were scored, as well as the PISQ-12 score 
during follow-up.
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Results 

Patient characteristics
A total of 234 female patients were identified who underwent LVR. Eleven pa-
tients died during the follow-up period due to causes unrelated to the LVR pro-
cedure. Five patients had undergone surgery for recurrence of the operation 
indication and were therefore excluded. Another patient had to undergo revi-
sional surgery because of an infected mesh with subsequent complaints. This 
mesh was removed during surgery, and a temporary loop colostomy was situ-
ated. This patient was also excluded. The remaining 217 patients were included 
in the study and received a printed questionnaire. A total of 139 patients (64 %) 
completed and returned the questionnaire, 37 patients (17 %) were contact-
ed but refused to participate (based on various reasons: no interest in partic-
ipation (n = 12), bad (sexual) experiences (n = 4), deeming themselves too old 
for the questionnaire (n = 3), embarrassment (n = 2), and miscellaneous/other 
reasons (n = 16)). A total of 41 patients (19 %) were lost to follow-up, addresses 
could not be retrieved. In Table 1 general patient characteristics are presented. 
Mean age at time of surgery was 62 years (range 22–89). The mean follow-up 
after surgery at the time of the questionnaire was 30 months (range 5–87, SD 
20.4).

Table 1  Baseline characteristics

Total cohort (n = 217)

Mean age (range) 62  (22-89)

Mean parity (range) 3 (0-10)

Mean follow up in months (range) 30 (5-87)

Mean admission in days (range) 5 (3-30)

Post-operative complication rate N= 10 (4.6 %)

Indication, operation and complications
Thirty-two patients (14.7 %) were operated because of an external rectal pro-
lapse, 145 patients (66.8 %) because of symptomatic rectocele or internal rec-
tal prolapse, and 40 patients (18.4 %) due to a symptomatic rectocele and/or 
internal rectal prolapse in combination with an enterocele. In five patients, a 
conversion to laparotomy was required due to extensive adhesions as a result 
of previous abdominal and pelvic surgery. They all underwent open ventral rec-
topexy. There were no intraoperative complications. Postoperative complica-
tion rate was 4.6 % (ten patients) and consisted of myocardial ischemia (n = 3), 
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urinary tract infections (n = 4), urinary retention (n = 1), and pneumonia (n = 1). 
One patient suffered from mesh infection complicated by discitis at the site of 
proximal mesh fixation. Antibiotic treatment was started and avoided surgical 
re-intervention. No mortality occurred. Average admittance was 5 days (3–30, 
including day of admission and discharge).

Sexual function: general questions
A total of 98 (71 %) patients confirmed to be sexually active to some extent 
before surgery. This was 54 % (75 patients) at the moment of follow-up. Preop-
eratively, 90.8 % of sexual active patients indicated to be less or more satisfied 
with their sexual function versus 84.7 % of patients after surgery. Exact num-
bers per grade of satisfaction can be found in Table 2.
A total of 60 patients (43 %) indicated that the LVR had not influenced their SF, 
13 % indicated that their SF deteriorated because of the procedure, while 16% 
specified a better SF as a results of the operation.

Table 2. Rates of satisfaction about sexual function

Satisfaction about SF Preoperative Postoperative

Some satisfaction 30.6 % 20.0 %

Moderate satisfaction 42.9 % 45.9 %

Total satisfaction 17.3 % 18.8 %

Total 90.8 % 84.7 %

Sexual function: PISQ-12 
All patients who indicated to be sexually active at the moment of follow-up (75 
patients, 54 %) completed and returned the PISQ-12. The mean PISQ-12 score 
at the moment of follow-up in our cohort was 34 out of 48 points (SD ± 6.1, 
range 20–42).

Discussion

Laparoscopic ventral rectopexy is a popular surgical technique for the treat-
ment of both internal and external rectal prolapse and symptomatic rectoce-
les, especially in European countries. Although the safety and functional re-
sults of this procedure have been described frequently, current literature on 
sexual function is lacking. Therefore, the aim of this study was to determine the 
influence of LVR on the SF in a large cohort of patients. In general, this study 
demonstrated that the number of sexually active patients decreased from 71 % 
before surgery to 54 % at the moment of FU, while satisfaction rates remained 
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relatively unchanged. This decrease in sexual activity rate is influenced by the 
further aging of the population. Furthermore, several patients noted that their 
sexual activity unfortunately was stopped, since their partner died. Similar de-
creases in the number of sexually active patients are observed in other articles 
that describe SF before and after surgery for rectoceles, including the single 
other study that described SF of patients after LVR [5, 7].Due to the relative-
ly large number of patients in our cohort it was possible to determine the in-
fluence of LVR on sexual function. More than 40 % of sexually active patients 
indicated that the LVR procedure did not alter their SF, while 16 % of patients 
experienced an improved SF. Deterioration in SF during FU was experienced 
by 13 % of patients. The remainder of patients could not answer this question 
or were not sexually active. Overall, the impact of LVR on SF based on results 
fund in the current study seems limited. The only known study illustrating SF 
after LVR merely used standardized and simple questions to evaluate the SF in 
their study. This study comprised of 41 patients and determined a significant 
decrease in sexual difficulties and intercourse dyspareunia after operation [5]. 
In our cohort with 226 patients, we have added the validated PISQ-12 ques-
tionnaire to evaluate SF, demonstrating a mean score of 34 points. Comparable 
PISQ-12 scores can be found in the various articles describing SF after surgical 
repair of (advanced) pelvic organ prolapse and repair of rectoceles (using dif-
ferent surgical techniques involving the placement of a mesh). In general, these 
studies describe postoperative PISQ-12 scores between 34 and 37 points [7, 13, 
15]. The PISQ-12 score for the general population is 36.4 [12, 16]. Due to the 
retrospective design, it was not possible to determine the PISQ-12 score before 
surgery. Comparison of this score before and after LVR was therefore not exe-
cutable. However, due to validation studies of the PISQ-12, and the use of this 
questionnaire in other studies, we know that the SF of our cohort of patients 
does not differ from the SF of the general population and the SF of patients 
after various procedures of pelvic floor surgery.
In conclusion, the impact of LVR on the SF of patients seems limited in this 
study. As possible effects on the SF are often questioned by patients during 
preoperative consults, this information is regarded valuable. Currently, we con-
duct a prospective study to determine the impact of LVR on the SF to underline 
the results of this study.
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Background
Laparoscopic resection rectopexy 
(LRR) and laparoscopic ventral 
rectopexy (LVR) are favored for the 
treatment of rectal prolapse (RP) in 
the USA and Europe, respectively. 
This study aims to compare these two 
surgical techniques. 

Methods
All patients who underwent LRR 
because of RP between 01-2000 and 
01-2012 at Cleveland Clinic Florida 
(Weston, FL, USA) were identified 
and all relevant characteristics were 
entered in a database. This same 
analysis was also conducted for all 
patients who underwent LVR in the 
Meander Medical Center (Amersfoort, 
the Netherlands) between 01-2004 
and 01-2012. These two cohorts were 
retrospectively compared with regard 
to complications, functional results 
and recurrence. 

Results
Twenty-eight patients (all female, 
mean age: 50.1 years) were included 
in the LRR cohort at a mean follow-
up of 57 (range 2-140; standard 

deviation (SD) ±41.2) months. The 
LVR group consisted of 40 patients (36 
females, 4 males) with a mean age of 
67.0 years and a mean follow-up of 
42 (range 2-82;SD ± 23.8) months. A 
significant reduction in constipation 
was observed in both cohorts after 
surgery: 57%vs.21% after LRR, 
55%vs.23% after LVR (both P<0.05). 
The incidence of incontinence also 
significantly decreased in both 
groups; 15% after LVR (55% before 
surgery) and 4% after LRR (61% 
before surgery).  Direct comparison of 
these two techniques showed a trend 
to significance (p=0.09). Significantly 
more complications occurred after 
LRR (n=9: 1 major, 8 minor) then after 
LVR (n=3, 2 major, 1 minor) (p<0.05). 

Conclusions
Both LVR and LRR are effective 
for the treatment of RP. Although 
both techniques offer significant 
improvements in functional sym-
ptoms, continence may be better 
after LRR. However LRR also had a 
higher complication rate then did 
LVR.
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Introduction

External rectal prolapse (RP) is the full thickness, circumferential intussuscep-
tion of the rectal wall beyond the anal canal. It is a common disorder in the 
western world, occurring predominantly in middle aged and older women. The 
majority of patients with a RP suffer from symptoms of fecal incontinence and 
constipation, causing a significant negative impact on quality of life. Medica-
tions like bulking agents and biofeedback therapy of the pelvic floor might re-
lieve symptoms; surgery is however the only definitive treatment for RP [1-3].
Many surgical techniques, both perineal and abdominal approaches, have been 
proposed for the treatment of RP during the last centuries [4]. Traditionally, ab-
dominal techniques are used in fit patients, while anal or perineal techniques 
are reserved for the frail and elderly. Since the emergence of minimally invasive 
surgery, laparoscopic techniques for the treatment of RP have been applied in 
patients of all ages, including octogenarians. Not only has laparoscopic recto-
pexy proved to be safe and effective in patients of all ages it also offers a lower 
rate of postoperative surgical site infection and length of hospital stay [5-9]. A 
recent international survey among colorectal surgeons revealed that laparo-
scopic resection rectopexy (LRR) and laparoscopic ventral rectopexy (LVR) are 
the techniques preferred by surgeons in the United States of America and Eu-
rope, respectively [10].
No studies have been published in the literature comparing these two most 
popular techniques for the treatment of RP. As the results of prospective, com-
parative studies are awaited, the aim of the current study was to retrospective-
ly compare the results of LRR and LVR for the treatment of external RP.

Materials and methods

Study design and patients
This study was designed as a retrospective, cross-sectional, comparative, dou-
ble-cohort study of patients operated on for full thickness rectal prolapse. 
One cohort consisted of all patients who underwent LRR at Cleveland Clinic 
Florida (CCF, Weston, FL., U.S.A.), between 01-2000 and 01-2012. The second 
cohort consisted of all patients who underwent LVR in the Meander Medical 
Center (MMC, Amersfoort, The Netherlands), from 01-2004 (when this tech-
nique was first performed in the MMC) until 01-2012.
Relevant demographic data, medical history, surgical details and follow-up 
characteristics of all patients were collected from their medical records and 
gathered into a database. Chart review was performed in both centers by the 
same researcher (HAFJ) in an identical fashion . After data gathering, results 
were compared. 
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Ethics
This study was undertaken in accordance with the ethical standards of the Dec-
laration of Helsinki (1975), as revised in 1983. The study protocol was reviewed 
and approved by the respective Institutional Review Boards of the MMC and 
CCF.

Treatment and surgical technique
Surgery was performed after extensive evaluation including medical history, 
physical examination and radiological assessment (dynamic magnetic reso-
nance imaging (MRI) or cinedefecography of the pelvic floor with intravaginal 
and intrarectal contrast enema). All patients were discussed in a multidisci-
plinary meeting consisting of dedicated colorectal surgeons, gynecologists and 
urologists (in MMC), or colorectal surgeons and urogynecologists (in CCF). Ra-
diologists and pelvic floor physical therapists were also included in the discus-
sions as needed. Pelvic floor biofeedback therapy initiated prior to surgery was 
a matter of surgeon choice. 

Laparoscopic ventral rectopexy
The LVR procedure is undertaken in an identical fashion as described by D’Hoo-
re et al [11]. In addition, the rectovaginal plane was dissected all the way down 
to the level of the pelvic floor in all patients. Instead of a Marlex mesh (Bard, 
Crawley, UK), either a Hi-TEC mesh (Textiles Hi-Tec, Labastide-Rouairoux, 
France) or Prolene mesh (Ethicon inc., Johnson & Johnson, Hamburg, Germa-
ny) is used. This mesh is cut to a strip of 3 cm. x 15 cm. and subsequently fixed 
to the ventral aspect of the distal rectum using at least six individual sutures. 
Proximal fixation upon the sacral promontory is performed with either titani-
um tacks (Autosuture Protack 5mm, Covidien, USA) or one titanium 2 mm x 8 
mm screw (Karl Storz, Tuttlingen, Germany). In female patients the dorsal vag-
inal wall is thereafter fixed to the mesh traction free with two lateral sutures at 
the vaginal top before closing the peritoneum over the mesh.

Laparoscopic resection rectopexy 
All patients are given preoperative mechanical and oral antibiotic bowel 
preparation, as well as perioperative parenteral antibiotics. The procedure is 
performed under general anesthesia with the patient in the supine modified 
lithotomy position. Three 12 mm ports are utilized: a camera port in the infra-
umbilical incision and two working ports, one in the right iliac fossa and one 
in the right upper quadrant, each through a horizontal stab wound. The entire 
left colon is mobilized with the 5 mm diameter ultrasonic scalpel: the splenic 
flexure is deliberately not mobilized. The entire rectum is mobilized into the le-
vator muscles carefully separating the posterior vaginal wall from the anterior 
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rectal wall. After full mobilization with division of the upper two thirds of the 
lateral ligaments a small Pfannenstiel incision is made through which a wound 
protector is placed. The blood vessels are then divided along the bowel wall 
to deliberately preserve the inferior mesenteric artery and vein and the supe-
rior rectal artery and vein. A point is selected at the descending sigmoid junc-
tion for placement of a purse string suture. Distally, a minimum of three and a 
maximum of six rectopexy sutures are placed through the upper portions of the 
divided lateral stalks and the presacral fascia and anterior sacral periostium. 
These 2-0 sutures are placed in a horizontal mattress configuration. Great care 
is taken not to injure the blood vessels in the divided stalks or in the bowel wall. 
The sutures are placed but not tied. The rectosigmoid junction is then divided 
taking care to insure that the anastomosis will not be in immediate proximity 
to any of the rectopexy sutures. After creation of the end- to- end anastomo-
sis, the anastomosis is tested by endoscopic visualization including air insuf-
flation during endoscopy. The rectopexy sutures are then secured, after which 
the flexible endoscopy with air insufflation is repeated to insure that the lumen 
was not narrowed and that the anastomosis remains air tight and completely 
hemostatic. A 19 mm suction drain is placed in the presacral space after which 
all incisions are closed.

Admission and discharge
All patients were admitted on the day of surgery. Discharge criteria were iden-
tical in both clinics and included tolerance of full diet, passage of stool, being 
able to walk properly and adequate oral analgesia. 

Outcome parameters
The incidence of constipation / obstructed defecation syndrome (ODS) before 
surgery and during follow-up was retrospectively scored using the Rome II cri-
teria. Fecal incontinence was also retrospectively scored and was defined as 
the involuntarily loss of solid or liquid stool, once or more per month. 
Other endpoints were perioperative and postoperative complications, length 
of hospital stay and recurrences during follow-up. Complications were scored 
according to the Clavien-Dindo classification [12].

Statistical analysis 
Statistical analysis was performed using Statistical Package for the Social Sci-
ence, version 17.0 (SPSS Inc., Chicago, IL, USA). Patient data are presented as 
percentage or as mean ± standard deviation (SD) and range for all numerical 
variables. 
For the descriptive analyses, McNemar tests were used to evaluate differences 
in percentages. P values <0.05 were considered significant.
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Results 

Patients and follow-up characteristics 
Twenty-eight patients were included in the LRR cohort; and 40 patients in the 
LVR cohort. The mean age was significantly lower in the LRR cohort compared to 
the LVR group (50.1 vs. 67.0 years, respectively). The mean follow-up was longer 
in the LRR group (57 months) compared to the LVR cohort (42 months), although 
this was not significant. Baseline characteristics can be found in table 1a.

Table 1a Baseline and follow-up characteristics

LVR cohort
N=40

LRR cohort
N=28

P-value

Mean age in years (SD) 67.0 (±15.4) 50.1 (±17.9) 0.00

Range 22-89 18-76

Sex

female 36 28

male 4 0

Prior abdominal/pelvic surgery 14 (35%) 8 (29%) 0.60

including hysterectomy 8 (20%) 3 (11%) 0.32

Mean follow up in months (SD) 42 (± 23.8) 57 (± 41.2) 0.067

Range 2-82 2-140

Table 1b Overview of length of admission and complications

LVR cohort
N=40

LRR cohort
N=28

P-value

Mean admission in days (SD) 5.29 (± 2.5) 5.43 (± 2.4) 0.82

Range 3-17 3-12

Complications during surgery 1 (2.5%) 2 (7.1%) 0.58

Postoperative complications
(see table 2)

3 (7.5%) 9 (32%) 0.01

Admission, procedure and complications
There was no significant difference in length of admission between the two co-
horts: mean admission was 5.3 (range 3-17, SD ± 2.5) days for the LVR group 
and 5.43 (range 3-12, SD± 2.4) days in the LRR group. For admission details see 
table 1b.
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There were three intraoperative complications: one in the LVR group (2.5%), 
two in the LRR cohort (7.8%). One patient in the LVR cohort suffered from exten-
sive pelvic adhesions, requiring adhesiolysis, which was complicated by sero-
sal injury of the small bowel. A conversion to laparotomy was needed in order 
to perform an adequate repair of this lesion.
Due to mobilization of the splenic flexure of the colon during LRR, a splenic 
tear occurred in one patient. Hemostasis was adequately achieved with Surgi-
cel (Ethicon, Johnson&Johnson, Hamburg, Germany). Total was blood loss was 
<500 ml. The second intraoperative complication in this group was a technical 
failure of the stapling device. Resection of the incomplete staple line was nec-
essary and a complete new anastomosis was created. No anastomotic leakage 
occurred.
Three postoperative complications (7.5%, all in different patients) occurred 
in the LVR group compared to 9 complications (32.1%, in 8 different patients) 
(p<0.05) in the LRR group. An overview of all postoperative complications ac-
cording to the Clavien-Dindo classification can be found in table 2.

Table 2 Overview of all postoperative complications according to the Clavien-Dindo (CD) classifica-
tion.Except for 2 complications they all occurred in different patients. The * indicates the two compli-
cations that developed in the same patient after LRR. 

Laparoscopic resection rectopexy: 
Postoperative complications & management

Laparoscopic ventral rectopexy:
Postoperative complications & management

N= (%) Clavien- 
Dindo
Class.

N= (%) Clavien- 
Dindo
Class.

Prolonged ileus treated 
consevatively

4 (14.3%) Grade I Prolonged ileus treated 
conservatively

1 (2.5%) Grade I

Wound infection treated 
with opening of the wound

2 (7.1%) Grade I Myocardial ischemia not 
requiring intervention

2 (5.0%) Grade IV

Pneumonia treated with 
IV antibiotics  

1 (3.6%) Grade II

Pulmonary embolism 
treated with anticoagu-
lant therapy*

1 (3.6%) Grade II

Intra- abdominal fluid 
collection drained by 
interventional radiology*

1 (3.6%) Grade IIIa

Total number of  
complications

9 (32.1%) Total number of  
complications

3 (7.5%)



Chapter 5

60

Functional results
Obstructed defecation syndrome and constipation
Before surgery, 16 patients (57%) reported symptoms of constipation or ODS in 
the LRR group. A comparable incidence of these symptoms was found pre-oper-
atively in the LVR group (22 patients, 55%). During the follow-up period, symp-
toms resolved in the majority of patients in both groups: 6 patients (21.4%) had 
complaints of constipation/ODS in the LRR cohort versus 9 (23%) in the LVR 
cohort. In both groups new onset constipation was seen in one patient. The 
postoperative decrease of constipation/ODS was significant for both groups 
compared to the preoperative incidence. 
When comparing the efficacy of the two techniques relative to pre- and post-op-
erative functional results, no significant differences between the two study 
groups were observed. An overview of functional results can be found in tables 
3a (incontinence) and 3b (constipation). 

Table 3a Incontinence

LRR LVR P-value

Preoperative incontinence 17 (61%) 22 (55%) 0.73 

Postoperative incontinence 1 (4%) 6 (15%) 0.50

P-value <0.01 <0.01

LRR= Laparoscopic resection rectopexy; LVR= Laparoscopic ventral rectopexy.

Table 3b Constipation

LRR LVR P-value

Preoperative constipation 16 (57%) 22 (55%) 0.48

Postoperative constipation 6 (21%) 9 (23%) 1.00

P-value <0.01 <0.01

LRR= Laparoscopic resection rectopexy; LVR= Laparoscopic ventral rectopexy.

Incontinence
During preoperative evaluation, symptoms of incontinence were reported by 
17 patients (61%) in the LRR group and by 22 patients (55%) in the LVR cohort. 
During follow-up, a significant decrease in incontinence was observed for both 
groups: 1 patient in the LRR cohort (3.6%) versus 6 patients in the LVR group 
(15%) had persistent incontinence. Direct comparison of the two surgical tech-
niques showed a trend towards significance (p=0.09).
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Recurrences
There were no recurrences or reoperations because of pelvic floor prolapse in 
the two groups. 

Discussion

Although rectal prolapse is a common problem, the optimal surgical treatment 
for it has not been determined yet. As prospective studies between LRR and 
LVR are still in the recruitment phase and evidence in the literature is lacking, 
the aim of this current study was to retrospectively compare these two most 
frequently used surgical strategies for the treatment of patients with RP. It was 
found that both treatment strategies offer a significant reduction of symptoms 
of incontinence and constipation when compared to the preoperative inci-
dence. This finding is consistent with the current literature: both LVR and LRR 
seem to be successful in reducing symptoms of RP in series describing either 
one of these techniques [13-16].
When the results of the two techniques are directly compared, almost identical 
percentages of pre- and postoperative symptoms of constipation were found 
in the two groups, indicating that no significant difference between these two 
techniques existed. Preoperative incontinence was observed in similar inci-
dences in the two groups, however it persisted more frequently after surgery 
in the LVR group (15% vs. 4%). The origin of this difference is not clearly un-
derstood by the authors. Possibly, the significantly older age of the LVR cohort 
might cause the higher rate of incontinence in this cohort, as more factors caus-
ing the involuntary loss of feces might be present in these patients. Improved 
continence and constipation in patients after LVR and LVR seems to be caused 
by restored anatomy, probably resulting in a better function of the rectum and 
better sensitivity for feces in the rectum. Therefore, another possible explana-
tion for this difference is that LVR causes less restoration of physiological rectal 
function compared to LRR. Although this difference in postoperative incon-
tinence was not significant in this relatively small study, it is something that 
needs to be addressed in larger, prospective, studies.
In the LRR cohort, a significantly higher incidence of complications was found 
compared to the LVR group. This finding was primarily caused by low-grade 
(I-II) complications such as successfully conservatively managed prolonged il-
eus and wound infections. The number of high-grade complications was not 
significantly different between the cohorts and consisted of myocardial isch-
emia in two elderly patients with a history of heart disease in the LVR group . In 
the LRR group, one patient suffered from an intra-abdominal fluid collection, 
which was drained radiologically. Although a rectosigmoid resection with cre-
ation of an anastomosis is performed during LRR, no anastomotic leakage oc-
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curred. Previous studies describing LRR also found low percentages of anasto-
motic leakage, or as in our study no cases of leakage at all. [5,13] The number of 
minor and major complications after LRR in literature seem to be comparable 
to the current study, being between 13 and 30% for minor complications and 
around 5% for major complications [13, 15, 17, 18]. In general, the complication 
rate after LVR is slightly lower in the literature: several series of patients after 
LVR have been published in recent years, all showing minor complication rates 
below 17% [6, 10, 16]. This finding was also noted in the current study. Major 
complications, for example mesh infection and mesh erosions after LVR, seem 
to be rare, although some cases of lumbar discitis at the proximal fixation point 
of the mesh have been described [19].
Recently, the results of the PROSPER trial (the largest randomized trial to date 
comparing different surgical techniques for the treatment of rectal prolapse) 
were published. This study compared abdominal vs. perineal approaches in-
cluding laparoscopic rectopexy with and without resection. No significant dif-
ferences were found in functional outcomes and recurrences between the dif-
ferent techniques. LVR was unfortunately not studied in this high quality project 
as it was initiated in the early 2000’s before LVR was widely used. Prospective, 
comparative studies between LVR and LRR are therefore still needed [20].
The present study has several limitations. Due to the retrospective nature of 
this study, the scoring of preoperative and postoperative symptoms was not 
systematically recorded using validated questionnaires and therefore had to 
be determined using patients’ charts. Symptoms were retrospectively scored 
as ‘present’ or ‘absent’ by the same reviewer in the two centers, using the Rome 
II criteria, instead of being prospectively quantified using validated scoring sys-
tems. Also, underreporting of minor complications is possible. Patients were 
discharged after a mean of less than 6 days and, for example, some complica-
tions may not have been noted in an outpatient setting (or at the general prac-
titioner) . Furthermore, some selection bias exists due to the design of this in-
ternational, retrospective cohort study. For example, the American group (LRR) 
was significantly younger then the European cohort, probably because tradi-
tionally, elderly patients underwent an Altermeier’s perineal rectosigmoidecto-
my at Cleveland Clinic Florida, while basically all adult patients with an exter-
nal RP underwent an LVR in the Netherlands. This policy for octogenarians was 
applied after this procedure proved to be safe and effective in the elderly, both 
in local experience as in the literature [21].
Other non-measurable differences between the two groups in this study will 
certainly exist. These are discrepancies caused by the international, multi-cen-
ter study design of this study. For example, cultural and educational differences 
will cause some variations in daily and medical practice between the two hos-
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pitals. As uniformity was found between the two centers concerning the main 
endpoints of this study (discharge criteria were identical, definitions of inconti-
nence and constipation were comparable, as was the registration of complica-
tions), it proved feasible to compare these two cohorts.

Conclusions

Both LRR and LVR seem safe and suitable treatment strategies for external 
RP. Although there were more complications in the LRR cohort, this technique 
might offer better improvement of incontinence. Prospective studies are await-
ed to further determine differences in functional results and complications be-
tween these two techniques. 
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High-grade hemorrhoids  
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are common after  
laparoscopic ventral rectopexy



Aim
This retrospective study aimed to de-
termine the incidence of grade III and 
IV hemorrhoids requiring surgery in 
patients who received Laparoscopic 
Ventral Rectopexy (LVR) in the past 
and describe complications of the 
hemorrhoidectomy.

Methods
All patients treated with LVR between 
March 2004 and May 2013 were iden-
tified and enrolled in a retrospective 
database. The incidence of surgical 
treatment because of grade III / IV 
hemorrhoids was registered. All rele-
vant patient and follow-up character-
istics where gathered.

Results
A total of 421 patients were identified. 
Sixty-five of these patients (15.4%, 4 
males, 61 females) developed symp-
tomatic grade III / IV hemorrhoids re-
quiring a hemorrhoidectomy during 
follow-up. Mean age was 60.4 years 
(27 – 84). The mean duration between 

LVR and hemorrhoidectomy was 9.04 
months (2.53 – 45.31, SD 8.68). Twelve 
of the 65 patients (18.5%) eventually 
developed a recurrence of a rectal 
prolapse. Re-do surgery because of 
recurrent hemorrhoids was needed 
in 15 patients (23.1%) after a mean 
of 9.0 months after the initial hemor-
rhoidectomy. The complication rate 
was 13.8% (n = 9) and 20.0% (n=3, re-
do). One intra-operative complication 
occurred (6.7%).

Conclusions
The incidence (residual) grade III / IV 
hemorrhoids after rectopexy is high. 
For these patients, hemorrhoidec-
tomy is an effective and safe opera-
tion although the recurrence rate is 
higher compared to patients with no 
previous prolapse surgery. Thereby it 
appeared that hemorrhoids after LVR 
are associated with a higher recur-
rence rate of rectal prolapse as com-
pared to recent literature.
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Introduction

Pelvic floor disorders is a term that describes a variety of clinical conditions, in-
cluding urinary and fecal incontinence, pelvic organ prolapse, obstructed def-
ecation and chronic pelvic pain. In the western world, it is a common problem 
affecting more than 40% of the middle-aged and older women, with a lifetime 
risk of undergoing surgery of 10-20% [1,2]. The rectum is often involved in this 
multi-organ problem [3]. Various conditions including rectoceles, internal and 
external rectal prolapse may cause fecal incontinence and the obstructed def-
ecation syndrome (ODS) [4].
Laparoscopic ventral rectopexy is increasingly applied for the treatment of ex-
ternal rectal prolapse, internal rectal prolapse and large symptomatic rectoce-
les. This technique proved to be safe and effective in terms of functional results 
in large cohorts of patients [5-9]. However the incidence of large hemorrhoids 
seems high after LVR and surgical correction is common. These hemorrhoids 
are probably due to a residual mucosal prolapse after surgery. This issue has 
not been debated in literature before. The purpose of this study was to deter-
mine the incidence of high-grade hemorrhoids requiring surgical treatment af-
ter rectopexy in our large cohort of patients.

Patients and methods

Study design
This retrospective cohort study was performed in a large teaching hospital in 
the Netherlands. All consecutive patients who underwent LVR for various indi-
cations between March 2004 and May 2013 were analyzed. Individuals with (re-
sidual) grade III and IV hemorrhoids requiring surgical treatment were enrolled 
in a registry database. Relevant patient data and demographics including med-
ical history, surgical details and follow-up information including recurrence 
and complications were recorded.

Patients and evaluation
Regular post-operative care and follow-up after LVR was carried out according 
to a standardized protocol and performed at 6 weeks after surgery. All patients 
started with a laxative (Macrogol 3350/eletrolytes, Movicolon®, Norgine Limit-
ed, Mid Glamorgan, U.K.) directly after LVR procedure. During outpatient visit 
an assessment of recurrence, complications, continence and constipation us-
ing the anamnesis, medical history and physical examination was performed. 
In case of complaints, the existence of hemorrhoids were examined in standing 
and in lithomy position using leg supports, both in rest and during straining. 
Proctoscopy was performed additionally. Patients with grade II and III hemor-
rhoids were treated with rubber band ligation (RBL) first. Persisting symptom-
atic grade III/IV hemorrhoids were considered an indication for surgery.
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Surgical technique
Either a Procedure for Prolapse and Hemorrhoids (PPH) or a traditional exci-
sional hemorrhoidectomy was executed. Surgery was performed by (or under 
direct supervision of) an experienced pelvic floor surgeon. Preoperative anti-
biotics were not routinely administered. All operations were performed under 
general or spinal anesthesia. The patients were placed in the lithomy position 
using adaptive leg supports with swing stirrups. In stapled hemorrhoidecto-
my either the PPH 03 stapler produced by Ethicon (EndoSurgery, Cincinnati, 
Ohio, USA) or the EEA HEM3335 made by Covidien (Mansfield, Massachusetts, 
USA) was used. The stapled procedure has been previously standardized and 
was performed according to the technique described by Singer [10]. Excisional 
hemorrhoidectomy was performed according to standard protocol [11].

Outcome parameters
The main outcome parameters of this study were incidence of patients receiv-
ing a surgical hemorrhoid treatment after a previous LVR and accompanying in-
tra and postoperative complications. Postoperative complications during hos-
pitalization were assessed using the Clavien-Dindo Classification (CD) [12,13].

Statistical Analysis
Statistical Package for the Social Science, version 20.0 (SPSS Inc., Chicago, IL, 
USA) was used for statistical analysis. Data are presented as percentage, mean 
± S.D, median and range. For the descriptive analyses, McNemar tests were 
used to evaluate differences in percentages. P < 0.05 was considered statisti-
cally significant.

Results

Patient characteristics
A total of 421 patients (16 males; 405 females) underwent a LVR for external 
rectal prolapse, internal rectal prolapse or large symptomatic rectocele (with 
or without enterocele). Hemorrhoidectomy or a PPH because of grade III / IV 
hemorrhoids had been performed in 20 patients before LVR .
During follow-up, 85 patients (20.2%) required additional treatment for hem-
orrhoids.
Twenty patients (4.8%) were treated sufficiently by RBL. 65 patients (15.4%) (4 
males, 61 females) received surgical treatment for symptomatic grade III / IV 
hemorrhoids. 63 patients underwent a stapled hemorrhoidectomy and two a 
traditional excisional hemorrhoidectomy. Seventeen out of these 65 patients 
(26.2%) had RBL first, without sufficient result.. The mean duration between 
LVR and hemorrhoid surgery was 9.04 months (2.53 – 45.31. SD 8.68). Mean age 



Table 1. Patient characteristics and medical history.

Patient characteristics LVR 
N = 421

PPH 
N = 65

Gender Male 16 (3,8%) 4 (6,2%)

female 405 (96,2%) 61 (93,8%)

Age Years 61,8 (22-95) 
SD 13,14

60,4 (27 – 84)
SD 12.95

Primair of re-do LVR Primair 384 (91,2%) 57 (87,7%)

Re-do 37 (8,8%) 8 (12,3%)

History

Para [episiotomy] 2,4 (0-10)[37 in 25 
pt] SD 1,43

2,6 (0-5) [12 in 7 
pt] SD 1,49

Hysterectomy 140 (33,3%) 47 (72,3%)

Cystopexy 39 (9,3%) 4 (6,2%)

Colporrhaphia anterior 56 (13,3%) 13 (20,0%)

Sfincter operation 6 (1,4%) 0

Other abdominal surgery 138 (32,8%) 23 (35,4%)

Rubber band ligation after LVR  
[second session]

39 [13] (9,3%) 17 [4] (26,2%)

Pre-PPH (before initial LVR) 20 (4,8%) 2 (3,1%)
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at surgery was 60.4 years (27 – 84). In one patient PPH was combined with a 
posterior colporrhaphia because of an anterior rectocele. General patient char-
acteristics are presented in Table 1.

Follow-up
The mean follow-up after hemorrhoidectomy was 14.5 months (0.76- 68.34. SD 
16.68). In the postoperative course 15 patients (23.1%) needed re-do surgery 
(n=13 PPH) for persistent or recurrent grade III / IV hemorrhoids after a mean 
of 9.0 months (1.5 – 40.5. SD 9.47). One patient received an excisional hemor-
rhoidectomy after two times a PPH in a period of 8.9 months. Twelve of the 65 
patients (18.5%) who underwent hemorrhoidectomy eventually developed a 
recurrence of a rectal prolapse for which a re-do rectopexy was indicated. Of 
those, 9 patients underwent a re-do LVR. One of these patients underwent a 
sutured transanal mucosectomy and plication before and a sigmoid resection 
because of a dolichosigmoïd with intussusception of the rectum after the re-
do rectopexy. Another PPH was performed in one patient 9 months after re-do 
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LVR. The remaining 3 patients with a recurrence choose not to be operated. Of 
the patients developing a recurrence five patients received a dynamic MRI after 
LVR and before the PPH. Mean duration between the initial LVR and eventually 
developing a recurrence was 26.79 months (10.94 – 53.78. SD 14.64).
Due to persisting fecal incontinence without curative surgical options, a sto-
ma was created in three patients (1 loop ileostomy, 1 sigmoidstomy and 1 loop 
transversostomy). See Figure 1 for the complete flowchart.

Surgical details hemorrhoidectomy
Of the initial 63 PPHs, thirteen (20.6%) hemorrhages at the suture line were 
oversewn after firing of the stapler and in 6 (9.5%) patients additional mucosa 
was resected because of an incomplete staple line. Three patients (23.1%) who 
underwent a re-PPH needed stitches for hemostasis and 4 (30.8%) needed re-
section of mucosa after stapling.

Early and late complications
Hemorrhoidectomy: complications during surgery and follow-up
No intra-operative complications occurred. The complication rate was 13.8% 
(n = 9) and all of these patients received a PPH. Two patients developed urinary 
retention for which a catheter was placed for seven and twenty days. Within 
six days after discharge 4 patients presented themselves at the emergency de-
partment of which one patient with an urinary tract infection, one patient with 
complaints of nausea probably due to the general anesthesia and one patient 
with a subsequent bleeding which was treated expectative. The fourth patient 

Figure 1. Flowchart.
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complained of warm and strange sensation under the level where the epidural 
was given. In agreement with the anesthesiologist the complaints were inter-
preted as non-specific and the patient was sent home.
The last three complications were seen at the outpatient clinic. One patient 
suffered from fecal incontinence and intra-anal pain, which could be explained 
because of persisting staples near the dentate line perforating the mucosa. 
Surgical removal of these staples was necessary under spinal anesthesia. One 
patient had persisting blood loss per anum and grade III hemorrhoids for which 
a re-PPH was executed.
One patient developed dyspareunia. Mean time between surgery date and the 
complication was 1.25 months (0 – 5.65. SD 1.98).

Re-do hemorrhoidectomy: complications during surgery and follow-up
One intra-operative complication took place during re-PPH. In this case the 
stapler was positioned above the staple line of the previous PPH. Firing of the 
stapler caused a perforation in the ventral rectal wall at the location of the pro-
lene ventral rectopexy mesh. During inspection, no perforation of the posterior 
vaginal wall was observed and the rectal wall was transanally closed in layers. 
Postoperative,
amoxicillin/clavulanic acid (Augmentin) IV 1200 mg q8h was administered for 
three days. At discharge Augmentin was switched to 625mg q8h orally for 7 ad-
ditional days. No mesh infection or further complications occurred in this case 
except for dyspareunia and a tight feeling around the vagina. These complaints 
resolved after an operation where a piece of the mesh near the vagina and two 
sutures at the location of the uterosacral ligament were removed. This postop-
erative complication was one of the three in total (n=3, 20.0%). One patients 
suffered from postoperative hypokalemia for which one-off potassium 30 ml 
per os was given. At discharge slow-k tablets 600 mg 98h were started. The third 
patient was postoperatively administered to the intensive care for observation 
because of OSAS complaints. One day later the patient moved to the ward with 
no further complications.
There was no surgical related mortality during surgery and follow-up. An over-
view of all post-operative complications according to the Clavien-Dindo [12,13] 
classification can be found in Table 2.
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Discussion

High-grade hemorrhoids are common in the adult general population with 
an incidence of 3.5%. The majority of these patients is symptomatic [14]. For 
grade III and IV hemorrhoids, surgery may be indicated. The two most used 
techniques are the traditional excisional hemorrhoidectomy and the PPH, also 
called a stapled hemorrhoidopexy [15]. The technique of choice for symptom-
atic patients with hemorrhoids grade III and IV in our institution is the PPH. 
Since first described by Longo [16] in 1998, PPH is increasingly performed. Mul-
tiple randomized controlled trials reported less pain and a shorter convales-
cence time than traditional excisional hemorrhoidectomy [17]. The aim of this 
study was to determine the incidence of (residual) hemorrhoids grade III and IV 
in patients after previous LVR. To our knowledge there is no earlier documen-
tation on this specific problem. With 15.4% of the patients requiring surgery, a 
high incidence was found. Before LVR 34 patients (52.3%) of this series had ODS 
complaints. Most of them had a long history of straining and incomplete evac-
uation. Laborious defecation has become a second nature for these patients. 

Table 2. Complications classified according to the Clavien-Dindo classification 10, 11.

Procedure Post-operative complications & management n= (%) CD Class.

PPH Fecal incontinence and intra-anal pain: surgi-
cal removal of staples

1 (1,5%) Grade IIIb

Persisting blood loss per anum: re-PPH 1 (1,5%) Grade IIIb

Dyspareunia:  re-PPH 1 (1,5%) Grade IIIb

Urinary retention:  catheter, 7 and 20 days 2 (3,1%) Grade II

Urinary tract infection: antibiotics 1 (1,5%) Grade II

Subsequent bleeding:   expectant manage-
ment

1 (1,5%) Grade I

Nausea:  metoclopramide 1 (1,5%) Grade I

Warm/strange sensation under epidural level:  
expectant management

1 (1,5%) Grade I

Total 9 (13,8%)

Re-PPH Dyspareunia: surgical removal piece of mesh 
and two sutures.

1 (6,7%) Grade IIIb

Hypokalemia: electrolytes 1 (6,7%) Grade I

OSAS complaints: 1 night ICU for observation  1 (6,7%) Grade I

Total 1 (20,0%)  

CD: Clavien-Dindo classification. 
PPH: procedure for prolapse and hemorrhoids
TEH: traditional excisional hemorrhoidectomy
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The high incidence of grade III / IV hemorrhoids could be explained because 
of persistent straining after the LVR. Furthermore, it is known that persisting 
constipation (7.1 to 19.0%) is common after LVR [5,8].
Due to this postoperative laxatives are prescribed in all patients. This may also 
explain the very high recurrence rate of grade III / IV hemorrhoids for which 
re-do surgery was indicated (n = 15, 23.1%). In the literature several random-
ized controlled trials showed recurrences from 0 to 5.0% [18-22]. The relatively 
low incidence of patients who received a pre-hemorrhoidectomy RBL (26.2%) 
may also be an explanation of higher recurrence of residual grade III / IV hem-
orrhoids. Namely, recent literature investigating predictors of recurrence after 
hemorrhoidectomy showed that the absence of previous RBL was associated 
with higher recurrence [23]. The incidence of recurrence of rectal prolapse in 
this specific group of patients (n = 12, 18.5%) is also high compared to recur-
rence rates after LVR in recent studies, varying from 0 to 5.4% [5,6,8,24-27]. This 
could indicate that patients with hemorrhoids after rectopexy are susceptible 
to develop a recurrence after LVR. This cohort seems to contain a population 
segment of patients with persisting symptoms who are difficult to treat. Both 
high recurrence rates of rectal prolapse and grade III / IV hemorrhoids are indic-
ative. The three patients receiving a stoma due to persistent fecal incontinence, 
and therefore not counted as recurrences, support the assertion that this spe-
cific group is difficult to treat.
A high percentage of the patients suffer from combined problems and it ap-
pears that this interferes with the outcome as the results of either the initial LVR 
and the postoperative PPH are moderate with both high recurrences. It seems 
that the complexity of the patients is a significant contributing factor on the 
outcome of a procedure in this study. The occurrence of grade III / IV hemor-
rhoids after LVR may be a sign of a patient with a complex pelvic floor disorder 
possibly not well responding to the standard therapy. Consequently, surgeons 
could consider additional radiological imaging when a patient presents itself 
with grade III and IV hemorrhoids in the postoperative follow-up after LVR. In 
addition it is noticeable that the PPH group includes more patients with a hys-
terectomy (72.3% vs. 33.3%) re-do of the initial LVR (12.3% vs. 8.8%) and episi-
otomy (10.7% vs. 5.9%) in the past compared to the whole LVR group.
LVR is being performed since 2004 in our hospital. Analysis shows that the pa-
tients with a post LVR hemorrhoidectomy are quite similar distributed over the 
years. This indicates that there is probably no learning curve problem, or sign 
of insufficient repair.
In our center, PPH was predominantly done and complications only occurred 
after this procedure. A large systematic review showed an overall complication 
rate of 20.2% after PPH but the severity of the individual complications was 
not split out [28]. Another multicenter study with more than 500 patients in-

Table 1. Patient characteristics and medical history.
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cluded reported 19.2% complications [29]. Our complication rate for the initial 
hemorrhoidectomy was lower with 13.8% but for the re-do a similar percentage 
was found (20.0%). Four of the complications needed re-intervention (CD grade 
IIIa/b). Literature shows that 5 to 11% needs a re-intervention for complication 
at one year follow-up [30]. Postoperative fecal incontinence and intra anal pain 
are both associated with a low placed staple line [31,32]. Postoperative fecal 
incontinence of 3.2 to 17% after PPH for grade II-IV hemorrhoids has been de-
scribed [30,31,33]. Another common complication is rectal bleeding. After PPH 
from 1.8 to 11.2% rectal bleeding within 24 hours [11,29,34] and 1.7 to 9.8% 
after discharge is seen [11,28,34,35]. A systematic review showed a incidence of 
3.7% of patients with bleeding requiring surgical intervention or re-admission 
[36]. Urinary retention is reported in 0.9-13.8% of the cases [11,20,27,29,34,36]. 
In general, rectal perforation due to PPH is rare. A one-year German survey of 
4635 PPH by Herold et al. reported a total of 3 rectal perforations [37]. In our 
study however the PPH stapler perforated the rectal wall in one case and the 
staples were placed through the ventral rectopexy mesh. This complications 
was successfully treated by removing the staples out of the mesh, closure of 
the rectal wall in layers and administering IV antibiotics during several days. 
Surgeons considering a PPH after LVR should be very cautious and aware of the 
location of the mesh at all times to avoid similar complications.
In conclusion, patients after LVR procedure have a high incidence of (residual) 
grade III / IV hemorrhoids. For these patients, hemorrhoidectomy (traditional 
or PPH) is a safe and effective operation although the recurrence rate of mu-
cosal prolapse is higher than in patients with no previous prolapse surgery. 
Thereby the recurrence of rectal prolapse requiring a re-do LVR is strikingly high 
possibly indicating this study contains a population segment of patients with 
pelvic floor disorders who are complex.
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The optimal strategy 
for proximal mesh fixation 

during laparoscopic ventral 
rectopexy for rectal prolapse: 

an ex-vivo study



Aim
Laparoscopic ventral rectopexy (LVR) 
is an established technique for the 
treatment of rectal prolapse. Several 
techniques and devices can be used 
for proximal mesh fixation on the 
sacral promontory during this pro-
cedure. The aim of this study was to 
compare the fixation strength of a 
recently introduced screw for mesh 
fixation on the promontory during 
LVR with two other frequently used 
techniques.

Methods
An ex vivo experimental model using 
a porcine spinal column was designed 
to measure the strength of proximal 
mesh fixation. In a laparoscopic box 
trainer, a polypropylene mesh was 
anchored on the spinal column using 
three different fixation methods, i.e., 
the Protack 5-mm tacker device, Ethi-
bond Excel 2-0 stitches, and the Karl 
Storz screw. Subsequently, increasing 
traction was applied to the mesh. This 
traction was applied at a standardized 
angle as determined by measuring the 
mean angle between the site of distal 
mesh fixation on the rectum and a line 
straight through the sacral promonto-
ry on 12 random dynamic MR scans 

of the pelvic floor after the LVR pro-
cedure. The applied force was mea-
sured at the moment that the fixation 
broke, using a calibrated electronic 
Newton meter. All fixation methods 
were tested ten times.

Results
The mean angle, as measured on the 
MR scans, was 100°. The mean disrup-
tion force, which led to a break of the 
proximal mesh fixation, was 58 N for 
the three Protack tacks, 55 N for the 
two stitches, and 70 N for the new 
screw. The use of a screw therefore 
led to a significantly stronger fixation 
compared to the use of stitches (p ≤ 
0.05). No significant difference was 
determined between the tacks and 
the screw fixation and between the 
tacks and the stitches fixation.

Conclusion
The new screw for proximal mesh 
fixation during LVR procedures offers 
similar fixation strength when com-
pared to tacks. The use of one screw 
for proximal mesh fixation is there-
fore a reasonable alternative to the 
use of several tacks or sutures.

Abstract
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Introduction

Rectal prolapse (RP) is the full-thickness descent of the upper rectum [1]. 
This can be either internal (intussusception) or external, in which internal RP 
is thought to be the predecessor of an external prolapse [2]. RP may cause 
constipation, fecal incontinence, or the combination of these symptoms in 
the vast majority of patients, and, therefore, treatment is often necessary [3].
Laparoscopic ventral rectopexy (LVR) is an established surgical technique for 
the treatment of patients with an internal or external rectal prolapse. Several 
studies have been published demonstrating satisfactory subjective and func-
tional outcomes after LVR [4–10]. This has led to implementation of LVR as the 
surgical strategy of choice by many pelvic floor surgeons, especially in Europe. 
During LVR, the distal rectum is mobilized ventrally by dissection of the rec-
tovaginal planum, after which a non-resorbable mesh is fixed on the ventral 
side of the distal rectum. Following distal attachment, the mesh is attached 
proximally onto the sacral promontory [7].Several methods are used for the 
proximal attachment of the mesh on the sacral promontory. In the original arti-
cles describing the procedure, the use of either sutures or an endofascia stapler 
was described [6, 7]. Nowadays, the most popular methods for this fixation are 
non-resorbable stitches or tacks made of titanium. Recently, a titanium screw 
(Karl Storz, Tuttlingen, Germany) has been developed for proximal fixation of 
the mesh during LVR. This 2-mm × 8-mm screw is designed with the objective to 
provide a secure, reproducible, and relatively inexpensive strategy for mesh fix-
ation. The aim of this study was to evaluate and compare the strength of mesh 
attachment provided by the new screw, titanium tacks, and non-resorbable 
stitches for proximal mesh fixation during LVR in an experimental study design.

Materials and Methods

Experimental set-up
A prospective comparative experimental study was designed to measure the 
fixation strength of the three different methods of proximal mesh fixation. A 
spinal column of a 6-month-old, 90-kg porcine corpse was used for this study. 
This animal was kept under routine laboratory conditions at the Central An-
imal Laboratory of the University of Nijmegen, the Netherlands. The pig was 
killed using 10 ml of sodium pentobarbital (200 mg/ml) on the day of the ex-
periment, after appropriate medical ethics approval. During dissection of the 
corpse, an en bloc resection of the spinal column and surrounding ligaments 
was performed. Polypropylene meshes (Prolene, Ethicon Inc., Johnson & John-
son, Somerville, NJ, USA) measuring 3 × 15 cm were used in this study, as this is 
the standard mesh for rectopexy in many institutions. The proximal end of the 
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mesh was attached to the spinal column using one of three investigated fixa-
tion techniques: (1) two non-resorbable stitches (Ethibond Excel 2-0, Ethicon 
Inc.), (2) three titanium helix-shaped tacks (Autosuture Protack 5 mm, Covid-
ien, Mansfield, MA, USA) or (3) one titanium, 2-mm × 8-mm screw (Karl Storz, 
Tuttlingen, Germany). The placement of the three attachment methods was 
equally divided over the length of the spinal column. The position of mesh fixa-
tion techniques is illustrated in Figure 1. All fixation techniques were performed 
in a laparoscopic trainer box by an experienced laparoscopic surgeon (IB).

Determination of the in-vivo angle between sacral promontory and rectum 
To determine the in vivo angle between the sacral promontory and the point of 
distal mesh fixation on the rectum, all postoperative dynamic MRI (DMRI) stud-
ies of the pelvic floor after LVR were identified in the radiology department’s 
Patient Archiving and Communication System (PACS). The angle between the 
site of mesh fixation on the sacral promontory and the distal attachment on the 
rectum was determined by measuring this angle between two lines. The first 
line was set straight on the site of fixation, through the sacral promontory. The 
second line was drawn between this site and the distal attachment of the mesh. 
The mean angle was determined and named A (Figure  2). All measurements 
were performed by an experienced radiologist (BH).

Figure 1 Configurations of (A) stitches, (B) tacks, and 
(C) the new screw on the mesh

 

Fig. 1 Configurations of (A) stitches, (B) tacks, and (C) the new screw on the mesh 
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Measurement of outcome parameters
A three-strand twisted natural-fiber rope (approximately 5 mm in diameter) 
was attached to the distal 4 cm of the mesh using multiple standard-issue sta-
ples. This was done using the full distance across the distal mesh to guarantee 
equal traction on both sides. A 10-cm, friction-free, industrial pulley was used 
to lead this cord in a vertical direction. A standard bucket (maximum content 
of 10 L) was attached to the rope. Next, the bucket was filled with water at a 
constant rate of 20 L/min. Traction was performed in the mean angle “A” as 
determined on postoperative DMRI scans of patients who underwent LVR. The 
experimental setup is depicted in Figure 3.

Figure 2A The postoperative MRI image of a 48-year-old female patient. This MRI was performed 8 
weeks after laparoscopic ventral rectopexy, using tacks to fix the polypropylene mesh on the sacral 
promontory. Contrast gel has been inserted in the rectum and vagina. The polypropylene mesh can 
be followed from the sacral promontory to the first distal attachment point on the rectal wall, see 
white arrows. B By drawing a line over the spinal disc between L5 and S1 and a line from the mesh 
attachment point to the most proximal attachment point on the rectal wall, the angle of force (A) can 
be measured. In this case, it was 95°

 

Fig. 1 Configurations of (A) stitches, (B) tacks, and (C) the new screw on the mesh 

 

 

 

 

 

 

 

Fig. 1 Configurations of (A) stitches, (B) tacks, and (C) the new screw on the mesh 
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Figure 3 Schematic lateral illustration of experimental setup. The point of proximal mesh fixation (MF) 
is indicated by the arrow
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In case of disruption of the fixation, the water flow was stopped immediately. 
An electronic, calibrated, scientific spring suspension (Kern GmbH 100K200 
hanging scale, Kern & Sohn, Balingen, Germany) was used to measure the total 
weight of the bucket, including its contents. The weight (in newtons [N]) was 
deemed the disruption force (DF). Furthermore, the exact mechanism of failure 
was noted. All fixation methods were tested ten times.

Statistical analysis
Statistical analysis SPSS version 17.0 (SPSS, Chicago, IL, USA) was used for sta-
tistical analysis. The data set was searched for outliers using a scatterplot. Out-
liers were excluded from statistical analysis using a scatterplot. A Kolmogorov–
Smirnov test was performed to test normal distribution of the data. If normal 
distribution was confirmed, means per fixation method were determined. Stu-
dent t-tests were used to determine significant differences between the various 
fixation methods. A p value of < 0.05 was considered significant.

Results

Eighteen patients who underwent a DMRI scan of the pelvic floor after LVR were 
found in our database. No rectal prolapse or intussusception recurrences and 
no anatomical variations or disorders were found. In six cases, the mesh could 
not be visualized adequately. In the 12 remaining DMRIs, the angle between the 
site of mesh fixation on the sacral promontory and the distal attachment on the 
rectum was determined (angle A). The mean angle was 100.4° (range = 93°–112°).

Outcome parameters
The results of the test with the sutures, tacks, and screw are given in table 1. The 
Kolmogorov–Smirnov test proved that the results were normally distributed for 
all three fixation methods
It was observed that during the ten tests with nonresorbable sutures, the lig-
amentum longitudinale of the spinal column ruptured in seven cases causing 
failure of the fixation of the mesh, but the sutures remained intact. In the other 
three cases, the sutures ruptured once; in one case the mesh tore around the 
sutures, and in the last case the placed knots in the sutures failed. The mean 
disruption force of the fixation with nonresorbable sutures was 55.2 N (range 
= 32–80, SD = 4.9).In nine of the ten experiments with tacks, the mesh ruptured 
around the tacks, while the tacks stayed firmly anchored into the porcine spine. 
In the other case, both the tacks and the mesh broke out of the ligament. One 
outlier was determined in this data set and was excluded from analysis. The 
mean disruption force of tack fixation was 58.0 N (range = 38–76, SD = 14.0).
During all ten tests with one screw anchored to the spine, the screw remained 
lodged in the spinal disc and the mesh tore off around it. The mean disruption 
force was 70.0 N (range = 42–90, SD = 14.0).
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Table 1. All results per fixation method

Measurement no. 2 stitches
(Ethibond Excel 2-0)

3 tacks
(Protack)

1 screw
(Storz, 2 mm × 8 mm)

1 56 66 82

2 60 74 80

3 32 38 82

4 56 74 42

5 50 56 64

6 70 44 62

7 80 44 90

8 46 116a 66

9 66 50 70

10 36 76 62

Mean value 55.2 58.0 70.0

All results are given in newtons (N), aOutlying data, excluded from analysis

Comparison of fixation methods
The use of a screw for proximal mesh fixation proved to offer a significantly high-
er fixation strength compared to the use of stitches (p = 0.03). No significant dif-
ferences were found between screw and tack fixation (p = 0.09) and between the 
use of tacks and stitches (p = 0.69).

Discussion

Laparoscopic ventral rectopexy is a widely used and accepted technique for the 
treatment of both internal and external rectal prolapse. This study compares 
the currently available techniques for mesh fixation in an ex vivo model and has 
demonstrated that both titanium tacks and a screw lead to favorable results 
when compared to nonresorbable stitches in terms of fixation strength.
The available literature on mesh fixation techniques during LVR for rectal pro-
lapse surgery is scarce. In the original articles by D’Hoore et al. [6, 7], the use of a 
polypropylene mesh is described, with distal fixation by nonresorbable sutures 
and proximal fixation by either nonresorbable sutures or an endofascia stapler. 
Since then, several articles [4, 5, 8–10] have reported on the results of LVR for 
both internal and external rectal prolapse. A polypropylene mesh is used in all 
these studies, and the majority of the studies mention the use of tacks as the 
proximal mesh fixation technique of choice. However, comparative studies on 
the optimal surgical strategy for mesh fixation at the site of the sacral promon-
tory have never been performed until now.
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In the current study, an ex vivo experimental setup was chosen because in vivo 
studies on fixation strength techniques are hard to execute. It can therefore be 
argued whether the disruption forces measured in this experiment are relevant 
to in vivo use of these devices. Although it is possible to calculate the intra-ab-
dominal pressure in humans, it is impracticable to determine the exact forces 
applied to the mesh after LVR [11]. In particular, the force on the mesh might 
be significant during straining and defecation, but these forces will remain un-
known. Therefore, the current study is indicative of the optimal proximal mesh 
fixation although the forces of breakdown of the mesh may be unrealistic. It 
has been shown that all three fixation techniques offer adequate fixation of the 
mesh onto the sacral promontory. The disruption force using the screw, how-
ever, offers a significantly stronger fixation compared to the two stitches, and 
a trend to significance when compared to tacks. In the majority of tests, the 
mesh seemed to be the weakest point during tack and screw fixation. In al-
most all tests with the screw and the tacks, the mesh tore while the tacks and 
screw stayed firmly lodged in the promontory. Although the mesh proved to be 
the weakest link in both fixation methods, the mean results after screw fixation 
were higher compared to the tacks and sutures. This is probably caused by the 
distribution of forces around the site of fixation and is therefore a direct result 
of the fixation device that is used. During fixation with stitches, the ligamentum 
at the ventral side of the spinal column ruptured first. The stitches probably 
caused damage to the ligament thereby creating a relatively weak proximal fix-
ation of the mesh. 
When determining the optimal surgical strategy to use in LVR, several factors 
other than fixation strength will be important in the application of these tech-
niques. Not only will the price affect the choice of fixation, but the ease of use 
and reproducibility also will be important factors. During the current study it 
was seen that minimal training was needed to adequately place the screw into 
the sacral promontory in a limited time frame when compared to the use of 
sutures. Furthermore, sutures have the disadvantage of user-dependent results 
because laparoscopic suturing demands extensive training. The tacks seemed 
to be the fastest and most easy-to-use method for mesh fixation; however, cost 
per operation of this disposable device are higher compared to that of the screw 
and much higher compared to stitching the mesh onto the sacral promontory.
In summary, this study has demonstrated that the new screw for proximal 
mesh fixation during LVR offers strong fixation. The mesh fixation with the 
screw is significantly stronger compared to that of two stitches. Screw fixation 
is a cost-effective and reproducible method and this ex vivo study supports 
clinical implementation.
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Robot Assisted Rectal  
Prolapse Repair



Rectal prolapse is the descent of the 
upper rectum and predominantly oc-
curs in women older then the age of 50. 
This disabling condition causes con-
stipation and / or fecal incontinence 
in the majority of patients. As rectal 
prolapse is often part of a multi-organ 
pelvic floor problem it is essential to 
evaluate and treat all patients with a 
multidisciplinary team. 
The only definite treatment for de-
scent of the upper rectum is surgery. 
Numerous surgical techniques have 
been described in the past involving 
both perineal and abdominal ap-
proaches. In recent years, laparoscop-

ic rectopexy procedures have gained 
popularity due to good functional 
results, low morbidity and a low re-
currence rate. Today, laparoscopic 
ventral rectopexy is the treatment of 
choice for many surgeons. 
Ventral rectopexy is increasingly per-
formed with robotic-assistance. The 
use of the robot during this procedure 
is attractive to surgeons as it requires 
complex maneuvers deep in the nar-
row pelvis. Robotic-assisted ventral 
rectopexy is described in detail in this 
chapter and tips and pitfalls for this 
procedure are provided.
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Introduction

In rectal prolapse the upper part of the rectum descends. As long as the 
rectum stays within the anal ring the condition is called intussusception. 
In external prolapse the rectum protrudes through the anus. An internal 
prolapse is thought to be a precursor of external rectal prolapse. Both con-
ditions may lead to obstructed defecation, fecal incontinence and mucosal  
ulceration. Although observed in both sexes and in all ages including children, 
the highest incidence of rectal prolapse occurs in women older than the age of 
50. Rectal prolapse is usually part of a multi-organ pelvic floor disorder with 
concurrent prolapses of the bladder, uterus and vagina. [1-3] 
A number of risk factors for rectal prolapse have been identified, such as a deep 
pouch of Douglas, lax lateral rectal ligaments, weakness of the internal and ex-
ternal anal sphincters and obstetric trauma like episiotomy. Furthermore, mul-
tiparous women seem more prone to develop a rectal prolapse. A long history 
of excessive straining, neurologic disorders and constipation may also contrib-
ute to the development of a rectal prolapse. [1,4]
There is a role for non-surgical treatment of internal prolapse. Medication may 
consist of bulking agents, stool softeners and suppositories or enemas. Bio-
feedback training of the pelvic floor might be beneficial for some patients in 
order to improve control over the pelvic floor muscles.
However, the only definite treatment for rectal prolapse is surgery. Numerous 
procedures have been proposed including perineal access techniques and 
techniques with an abdominal approach by laparotomy or laparoscopy. [1,5,6]
Robotic surgery may further refine the technique of endoscopic rectal prolapse 
repair because this procedure requires complex visualization of a narrow and 
distant operating field, delicate dissection and extensive suturing. This chapter 
provides general information on rectal prolapse and detailed explanation on 
the technique of robot assisted ventral rectal prolapse repair.

Surgical Repair of Rectal Prolapse

More than 400 surgical techniques for rectal prolapse surgery have been de-
scribed in the literature. In general these techniques are used to either oblit-
erate the pouch of Douglas, to narrow the anal canal, restore the pelvic floor, 
resect the redundant bowel, or to suspend or fixate the rectum to the sacrum 
or other structures.[6]
Less recurrence is observed with the abdominal approach compared to per-
anal or perineal procedures. Abdominal techniques should therefore be offered 
to all patients except those who are not fit for general anesthesia. These can 
be operated on with perineal techniques under spinal anesthesia. [1,5] With 
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modern anesthesiology and endoscopic surgical techniques, patients unsuit-
able for an abdominal approach are rarely seen. Sometimes limited additional 
treatment of mucosal prolapse is required after abdominal repair of full thick-
ness prolapse.
Abdominal procedures were initially performed via laparotomy. Both the Fryk-
man-Goldberg resection rectopexy and the ventral rectopexy as decribed by 
D’Hoore have been modified for a laparoscopic approach. [5, 7-9, 13] The use of 
robotic assistance has been described in several case series. [10-12] The ventral 
rectopexy appears to be the procedure of preference in Europe, while resection 
rectopexy is generally applied in the USA. Theoretically, resection rectopexy 
may be favorable in treating constipation, with a relatively small risk of anas-
tomotic leakage.

Signs and Complaints of Rectal Prolapse

Clinical assessment of patients suspected of rectal prolapse should include a 
comprehensive medical history and a thorough physical examination and rec-
tal inspection. In female patients, a gynecologist and urologist should be con-
sulted to evaluate the middle and anterior compartment of the pelvic floor for 
concurrent prolapses. In case of suspicion of prolapse radiological examination 
like evacuation proctography or dynamic magnetic resonance imaging (D-MRI) 
of the pelvic floor should be obtained. With these investigations rectal function 
and prolapse are analyzed during straining and defecation, as these maneu-
vers are likely to enlarge prolapse. Anal endosonography and anal manometry 
are not part of standard pre-operative evaluation. These are used to determine 
possible sphincter defects and neurologic anorectal function and should be 
used in case of suspicion of disorders other than prolapse. 
It is advisable to present patients with pelvic floor disorders in a multidisci-
plinary setting in order to provide a tailored surgical approach. This multidisci-
plinary team should consist of (colorectal) surgeons, gynecologists and urolo-
gists, radiologists and pelvic floor physical therapists.

Medical History and Physical Examination
Important aspects of a patient’s medical history are the number of deliveries 
and possible complications like sphincter ruptures, episiotomy and excessive 
straining. It is also essential to determine the number of years of constipation 
and its severity, as well as the presence or absence of fecal incontinence. Actu-
al fecal incontinence has to be distinguished from soiling during a prolapsed 
state. Furthermore, the frequency and severity of incontinence and the consis-
tency of stool during incontinence has to be questioned. The use of standard-
ized questionnaires (e.g. Cleveland Clinic Incontinence Score and Cleveland 
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Clinic Constipation Score) are recommended to assess symptoms and to eval-
uate the effect of treatment.
When examining the perineal area, inspection should include presence of scars, 
fistulas and hemorrhoids. A gaping anus may indicate recurrent rectal prolapse. 
Straining during examination often increases mucosal or rectal prolapse. Uter-
ine and bladder prolapse should be documented. Digital rectal examination is 
an essential part of physical examination and is performed to detect sphincter 
defects, scars, and to determine the consistency of feces in the rectal ampulla. 

Proctoscopy
Proctoscopy is used to assess the rectum for additional lesions like solitary rec-
tal ulcers. These can be found in up to 25% of patients with internal or external 
rectal prolapse and appear as ulceration on the anterior rectal wall. Biopsies 
should be taken to exclude other pathology. A complete colonoscopy should be 
considered in case of blood loss or a recent change in the defecation pattern.

Anorectal Endosonography
Anorectal endosonography provides anatomical images of the anal sphincters 
and pelvic floor. Defects of both the internal and external sphincters can be 
demonstrated using this technique. Scars and atrophy can also be visualized. It 
is advised in cases where incontinence is suspected to be caused by sphincter 
defects.

Anal Manometry
Anal manometry evaluates the function of the anal sphincter muscles during 
rest and straining by measuring the pressure in the anal canal. Physiological 
basal anal sphincter pressure is mainly generated by the internal anal sphincter 
and in lesser degree by the external anal sphincters and hemorrhoidal plexus. 
The range of normal values is wide and mostly influenced by age and gender. In 
the vast majority of patients with a rectal prolapse a decreased sphincter pres-
sure is found. The clinical significance is unclear and anal manometry rarely 
influences the indication for surgery or type of surgical technique. 

Radiologic Investigation
Evacuation defecography used to be the investigation of choice in the radiologic 
assessment of patients with symptoms of rectal prolapse. The patient is asked 
to defecate on a special radiolucent toilet after rectal and vaginal instillation of 
a radiopaque substance. A series of images results in display of defecation over 
a short period of time. Furthermore it is possible to determine the anorectal 
angle, the puborectalis muscle relaxation and vaginal vault prolapse. Because 
evacuation defecography exposes the patient to a considerable amount of ra-
diation, dynamic magnetic resonance imaging (D-MRI) has become an alter-
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native technique for evaluation of the pelvic floor. D-MRI provides comprehen-
sive information about all compartments of the pelvic floor, in the mid-sagital 
plane. A drawback of dynamic MRI is the supine position during investigation 
in most MRI scanners. The choice for one of these two imaging techniques de-
pends on local availability and costs. 

Indications for Surgery

The Oxford rectal prolapse classification is widely used for assessment and 
evaluation of rectal prolapse.[14] The presence of full thickness external rectal 
prolapse (Oxford grade V) during physical examination or on imaging studies 
(evacuation defecopgraphy or dynamic MRI) is a clear indication for surgery.
Internal rectal prolapse (Oxford grade III-IV) can be an indication for surgical in-
tervention as well after failure of conservative treatment. Prior to surgery, rec-
tal intussusception has to be observed during imaging studies and there has 
to be a correlation between symptoms of incontinence and constipation and 
observed prolapse. 

Surgical Technique of Robotic-Assisted Ventral Rectopexy 
(RVR) Preparation

The patient receives an enema in the hours preceding surgery. The procedure 
is performed under general anesthesia because of the pneumoperitoneum and 
the sometimes steep Trendelenburg position during surgery. There is no need 
for epidural anesthesia for per- and postoperative pain relief because postop-
erative pain is limited.
The legs are positioned in leg rest to allow rectal investigation during surgery. 
The upper legs should be positioned as low as possible, but compression of 
ischiadic- and peroneal nerves or stretching of femoral nerves should be avoid-
ed at all times. This should be tested before draping, in neutral- and Trende-
lenburg position because the latter may result in a shift of the patient body in 
the direction of the head of the table. This shift should be limited by shoulder 
support. We use a head rest for this purpose (Figure 1). This headrest allows a 
natural position of the neck, and a soft support of the shoulders that optimally 
divides compression to avoid neurologic- or soft tissue damage. The body can 
be immobilized further by using straps or a half bean bag mattress (Figure 2). A 
urinary catheter is placed. 

The patients head should be protected against contact with the camera head. 
This can be done by a standard metal bar in a low position. We use two stan-
dard bars at different height, and developed a plexiglas frame that rests on 
these bars. This frame serves two purposes: it allows good access to the well 
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Figure 1. Head rest for steep Trendelenburg. 

 

Figure 2. Straps to prevent body shift. 
 

Figure 1. Head rest for steep Trendelenburg.

protected patients head by the anesthesiologist, and created a rest for the 
camera and optic in the sterile field after draping (Figure 3). The patient’s right 
arm rests on an arm support to allow adequate intravenous access. The left 
arm is positioned alongside the body. Draping should allow rectal examination 
during surgery.
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Figure 3. Plexiglas table for patient protection and camera rest. 
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Figure 4. Trocars inserted. 
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Positioning of the Trocars
Correct positioning of the trocars is of great importance to avoid contact be-
tween the robotic arms and to allow free access of the instruments in the pel-
vic area. The incision for the camera trocar is placed in the upper rim of the 
umbilicus. This provides enough distance and results in an invisible scar. The 
robotic arm trocars are placed along a fluent “negative smile” line. Trocars 
for arms number one and three are placed as laterally as possible, close to  
the iliac spine. The trocar for arm number two is placed on the left side cen-
trally on the line between trocars for arm number three and the camera arm. 
The assistant port is placed centrally on the right side between the camera arm 
trocar and the trocar for arm number one. The assistant port may be placed 
caudally to the aforementioned line to allow a more perpendicular approach 
to the sacral promotorium during stapling (Figure 4). Avoid more caudal place-
ment of the robotic arm trocars because this will result in excessive movements 
of the robotic arm outside the body. Be sure not to position arm in trocar two 
in front of arm trocar three because this will result in arm collision. Trocars are 
placed with the optic in a 30 degrees upward position. After trocar placement 
the optic is turned to 30 degrees downward and the table is positioned in steep 
Trendelenburg. 
Any adhesions of the sigmoid colon or small intestine that hinder access to the 
pelvic cavity are cut with standard laparoscopic scissors. When the pelvic cavity 
and sacral promotory area are freed from small intestine and the loop of the 
sigmoid colon, the table can be repositioned to a less steep Trendelenburg po-
sition that still allows the view of the operative field as mentioned.

Coupling of the Robot
Ideally, the robot is positioned between the patients legs but this severely hin-
ders rectal examination. The robotic cart is therefore positioned at the lower 
left side of the OR table. The angle between the axis of the table and the axis 
of the cart should be limited, usually between 20 and 30 degrees. The patient’s 
legs should be spread as little as possible to accommodate this position. While 
approaching, the surgeon takes and frees the camera arm and pulls this arm 
forward. The cart is approached until the arm marker on the camera arm enters 
the blue zone. Arm number one is pulled over the right leg and is positioned 
with the joint in a relatively horizontal position facing to the right (Figure 5). 
Arm two is coupled in a relative vertical position and arm three is coupled in a 
nearly horizontal position with the joint facing to the left. This position of the 
arms allows optimal freedom and avoids collision. Be careful not to compress 
the left upper leg with arm number three.
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Figure 5. Robot approach and coupling. 
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Robot-Assisted Ventral Rectopexy
If a uterus is present, this organ should be fixed to the upper abdominal wall. 
A grasping forceps is introduced at arm three, and a suture cut needle drive at 
arm one. A long straight needle with a thick monofilament wire is introduced 
by the assistant just above the pubic bone.The needle perforates the uterus at 
the top in an upward direction and the needle is brought outward close to the 
introduction spot. This needle is grabbed by the assistant and the two instru-
ments are used to lift the uterus to the upper abdominal wall. The assistant ties 
the suture ends over a rolled gauze to avoid scarring of the underlying skin.
A second grasping forceps or a Cadiere forceps is introduced at arm 3. This 
forceps can be used to pull the rectum in the cephaled direction, or to lift the 
vagina. These tasks are divided cooperativley with the assistant who uses the 
assistant port for introducing a grasper or suction device. A cautery hook, or, 
if preferred, a coagulating scissors is introduced at arm 1. A J-shaped incision 
is made at the deepest level of the pelvic cavity. Be sure to retract the rectum 
to allow optimal visualization of the Douglas pouch. The longer leg may be cut 
now up to the level of the promotorium but one can also decide to focus on 
rectal dissection first, and free the promotory later. The long leg of the incision 
should be positioned alongside the border of the perirectal fat. More lateral dis-
section should be avoided to stay away from the ureters. The underlying tissue 
beneath the peritoneal incision is divided in a merely blunt fashion to create 
space for the mesh. More extensive peritoneal dissection is advised in the hori-
zontal part of the incision. Peritoneal closure taking big bites of peritoneal after 
mesh placement will result in a less deep pelvic cavity.
Freeing the sacral promotory is done with great care and small steps to avoid 
damage to the hypogastric plexus. This plexus can usually be discriminated 
well. Gas dissection is helpful at this point to split the fibrous tissue layers that 
cover the nerves and the promotory. The sacral artery is found and spared. 
When dissecting too proximal one will encounter the left iliac vein.
In case of patients with a high body mass index, it may be difficult to estimate 
the position of the promotory because palpation with the instruments does not 
result in haptic feedback. One can ask the assistant to palpate the position of 
the promotory. In case of doubt one should open the hole plane as in rectal 
resection, and follow this route to visualize the promotory.
Dissection of the recto-vaginal plane can be performed very well with the cau-
tery hook, using the angle of the hook for blunt dissection, and the tip for cau-
terization of small vessels and fibrous stains. Others may prefer a monopolar- 
or bipolar scissors. The third arm should be used to lift the vagina. The assistant 
port is used to pull the rectum in cephalic direction. Great care should be taken 
to dissect in a bloodless manner. Infiltration of the fatty tissue by blood makes 
it hard to discriminate the longitudinal fibers of the ventral rectal wall.
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When opening the recto-vaginal plane dissection is performed at the level on 
the ventral rectal wall to avoid vessels at the dorsal vaginal wall. Good retrac-
tion of the vagina facilitates blunt dissection in this plane. Dissection lateral to 
the muscular tube should not be performed beyond the upper level of the rec-
tum to avoid nerval damage. The rectovaginal plane is dissected to the level of 
the pelvic floor. This requires repetitive repositioning of the third arm in order 
to grab the dorsal vaginal wall at a deeper position. This dissection can usually 
be performed with the scope in a 30 degrees downward position, but in about 
one in three cases it is necessary to change to 30 degrees upward to visualize 
the pelvic floor area. If the dissection of the recto-vaginal plane becomes diffi-
cult and the pelvic floor muscles are not clearly visualized, one can position a 
grasper at the deepest point of dissection, leave the console and perform rectal 
examination. The tip of the instrument should be felt no further than 2-4 cm 
measured from the outer anal aspect.

When dissection is completed the mesh can be introduced. Various types of 
meshes have been proposed, but a non absorbable mesh is preferable for a 
durable result. We use a straightforward polypropylene 10 by 15 cm mesh and 
cut a 3 by 15 cm strip. Mesh fixation is started at the deepest point, taking the 
pelvic floor at the upper border of the rectum. At least six non-absorbable su-
tures are used to fix the mesh to the anterior rectal wall, both in the midline 
and along the sides of the anterior aspect of the preperitoneal rectal wall. One 
should try to avoid full thickness sutures because of bacterial contamination. 
The high magnification 3-D view is very helpful in discriminating thickness of 
the bites. Usually 7-10 knots are tied with braid sutures. A 15 cm wire and a 
suture-cut needle driver allow the placement of three knots without changing 
instruments, wires and needles. One can use two needle drivers, but often rec-
tal traction is applied to place stitches in the deeper areas and this requires 
grasping forceps or Cadiere forceps as the primary assisting instrument.
The mesh is subsequently fixed to the sacral promotory. Robotic arm three is 
used to pull the rectal mesentery to the left to free the area of the promotory. 
The mesh is positioned with a grasper in arm one and the hypogastric plex-
us is secured laterally with a grasper in arm two. The mesh can be fixed using 
non-absorbable tackers. Further fixation can be performed with sutures but 
one should take care not to break needles in the relative inflexible promotory. 
The needle should be advanced millimeter by millimeter, following the curve 
of the needle. After rectal fixation, the dorsal vaginal wall can be fixed to the 
mesh with two lateral sutures at the vaginal top. No traction should be applied. 
Finally the peritoneum is closed over the ventral aspect of the mesh with an 
absorbable running suture; self-locking wires are ideal for this task (Figure 6).
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Figure 6. Suturing and tacking in robot-assisted ventral rectopexy. 
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Why Use Robotic Technology?

Numerous surgical techniques for the treatment of rectal prolapse have been 
described over the last few centuries. In recent years, laparoscopic rectopexy 
procedures gained popularity due to good functional results, low morbidity 
and a low recurrence rate. Nowadays, laparoscopic ventral rectopexy is the 
treatment choice in Europe. Robotic assistance is used for several reasons. It 
allows perfect camera control in a narrow space with steep angles and diffi-
cult visualization of the key structures. The surgeon can always focus on the 
region of interest and the risk of lens blurring by touching tissue is minimized. 
The 3-D view is most supportive in discriminating the right dissection plane 
and in avoiding small vessels in the area between rectum and vagina. A stable 
though versatile third arm always provides the most optimal presentation of 
the area of interest. Suturing deep down in the pelvis is very difficult by stan-
dard techniques and may require the use of knotpushers. The dextrous robotic 
technology brings suturing to a new level. This improves quality and certainly 
saves time in these procedures. Surgeons tend to place more sutures using the 
robot because of the ease of manipulation. Finally, the surgeon’s ergonomics 
improve drastically in pelvic surgery when using a robot and this may prove to 
be of great value for those who perform this type of surgery on a large scale.

Figure 6. Suturing and tacking in robot-assisted ventral rectopexy.
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Introduction
Laparoscopic ventral rectopexy is 
nowadays favored for the treatment 
of rectal prolapse in Europe. The use 
of a robotic system during this pro-
cedure may support complex dissec-
tion up to the pelvic floor and allow 
precise suturing in a narrow, distance 
space. The aim of this study was to 
study the learning curve of robot-as-
sisted laparoscopic ventral rectopexy 
(RALVR) for an experienced pelvic 
floor surgeon. 

Methods
The four-armed da Vinci® Si HD sur-
gical system (Intuitive Surgical Inc., 
Sunnyvale, CA) was used for this 
study. Patient demographics, peri- 
and postoperative complications, to-
tal operation time (TOT) and surgeon 
console time( SCT) were prospective-
ly gathered between February 2011 
(first RALVR) and July 2012. Accom-
plishment of the learning curve was 
determined using plots. Thereafter, 
SCT, TOT and complications before 
and after achievement of the learning 
curve were analyzed and compared.

Results
Thirty-five patients (32 females) with 
a mean age of 58.8 (range 26-87;SD 
±14.7) were included.  The surgeons’ 
learning curve was reached after ten 
procedures (mean SCT before: 70.9 
min, after: 53.3 min, P=0.047). The 
TOT reached a plateau after 20 proce-
dures (mean TOT before: 114.2 min., 
after: 85.5 min., P=0.06). No intraop-
erative complications occurred. A 
total postoperative morbidity rate of 
17%(n=6) was found, equally distrib-
uted over the consecutive cases. 

Conclusion
Experienced pelvic floor surgeons can 
become proficient in RALVR after ten 
operations. The learning curve for the 
total procedure is twenty procedures 
when working with an experienced 
OR team. In addition, RALVR appears 
to be a safe alternative to convention-
al laparoscopic ventral rectopexy in 
the initial phase.

Abstract
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Introduction

Prolapse of organs of the pelvic floor (POP) is a common condition in the west-
ern world, predominantly occurring in multiparous women above the age of 
50. For females, the lifetime risk for developing POP is 30-50%.[1] The rectum 
is often involved in this multi-organ problem. This results in (symptomatic) rec-
toceles, internal and external rectal prolapses. Affected patients usually suffer 
from fecal incontinence, obstructed defecation syndrome or a combination of 
both.[2]
One of the laparoscopic techniques for the treatment of rectal prolapse (RP) 
and large symptomatic rectoceles is laparoscopic ventral rectopexy (LVR). This 
mesh rectopexy technique proofed to be effective in terms of functional results 
in large cohorts of patients.[3-8] As these results are accompanied by a low 
morbidity rate this surgical technique has become accepted by many surgeons. 
This was illustrated by a recent survey that showed that LVR is the treatment of 
choice for rectal prolapse by the majority of surgeons throughout Europe.[9]
LVR involves complex maneuvers like dissection and suturing deep in the pel-
vis.[5] Therefore, the use of a robotic system can be of technical support during 
this procedure. Complex surgical technology requires learning and adaptation. 
Information on the extend of this learning process is helpful during the imple-
mentation of robotic surgery in pelvic floor centers as the availability of robotic 
systems is increasing. Therefore the aim of the current study was to review the 
operation time and complications during the initial phase of RALVR in our cen-
ter. 

Patients and methods
Study design and surgeon
This study was carried out in a large teaching hospital in the Netherlands (Me-
ander Medical Center, Amersfoort). It comprised a prospective cohort study to 
investigate the learning curve of an experienced laparoscopic colorectal sur-
geon (EC) for RALVR. Prior to this study, EC had no experience with robot-assist-
ed procedures and performed about 250 conventional LVR procedures. The OR 
team supporting the surgeon was involved in more that 20 small pelvis inter-
ventions before the start of this study. 

Robotic surgical system
The four-armed da Vinci® Si HD surgical system (Intuitive Surgical Inc., Sunny-
vale, CA) was used for this study.

Ethics
This study was undertaken in accordance with the ethical standards of the Dec-
laration of Helsinki (1975), as revised in 1983. 
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Patients and data
All patients who underwent RALVR were prospectively entered in a database. 
All relevant patient characteristics and demographics were collected prior to 
surgery. During surgery, total operation time (TOT), surgeon console time (SCT), 
intra-operative complications and total blood loss were registered using spe-
cially developed registration forms. For TOT the time from incision until closure 
of the incisions was used. Total hospital stay, complications and readmissions 
up to 90 days after surgery were recorded in the postoperative phase. Com-
plications were classified according to the Clavien-Dindo classification.[10] 
Exclusion criteria for this study were a history of rectal surgery and/or pelvic 
radiation therapy. 

Procedure
RALVR was performed under general anesthesia. The routine preparations com-
prised of a single dose of prophylactic intravenous antibiotics (servazolin 1000 
mg. and 500 mg. of metronidazole) administered 15 minutes prior to incision 
and a urinary catheter. With the use of adaptive leg supports with swing stir-
rups a steep French Trendelenburg position was achieved. The four-armed ro-
botic cart was subsequently positioned at the left side of the patient at the level 
of the knee. The camera trocar was introduced through the upper margin of the 
umbilicus and another three 8-mm robotic ports were subsequently placed. An 
additional 11-mm or 12-mm trocar was introduced next to the camera trocar 
and was used for assistance. After retraction of the rectosigmoid junction to 
the left, a peritoneal incision was made over the right side of the sacral prom-
ontory and extended to an inverted J-form along the rectum. The rectovaginal 
septum (in female patients) or Denonvillier’s fascia (in male patients) was then 
opened. This was performed all the way to the level of the anal sphincter and 
pelvic floor muscles. Next, a 3 cm x 15 cm strip of polypropylene mesh (Prolene 
®, Johnson & Johnson, USA) was fixed to the ventral aspect of the distal end of 
the rectum using six individual sutures. The proximal end of the mesh was then 
secured to the sacral promontory using a Tack device (Protack III ®, Covidien, 
USA). The posterior vaginal fornix was elevated and sutured to the anterior as-
pect of the mesh in female patients thereby closing the rectovaginal septum. 
Finally, the peritoneum was approximated in order to cover the mesh. This was 
done using a running absorbable suture. The fascia (at the camera port and 
assistant port) and the skin were closed in a regular fashion.

Admission, post-operative care and discharge criteria
All patients were admitted on the day of surgery. Postoperatively, all patients 
received a normal diet and were encouraged to mobilize within 24 hours. The 
urinary catheter was removed within 24 hours. All patients received a daily sub-
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cutaneous dose of low molecular heparin (0.3cc or 0.6cc depending on body-
weight) during the hospitalization period. A polyethylene glycol laxative (Mov-
icolon®) was started in all patients. Patients were discharged after tolerance 
of full diet, passage of stool, mobilizing properly and sufficient analgesia with 
oral analgesics. Evaluation at the outpatient clinic was routinely performed be-
tween 6 and 8 weeks after surgery. 

Statistical analysis 
Statistical analysis was performed using SPSS 20 (SPSS Inc. Chicago, IL, USA). 
Data are presented as mean and range. Statistical analysis was performed after 
creating groups of five consecutive procedures in order to correct outcomes for 
single outlying cases. The mean TOT and mean SCT of these five surgeries were 
used for comparison. These times were plotted against the operation number 
to determine the plateau phase from the graph. This plateau indicates a steady 
state in TOT and SCT. 
Subsequently, two groups were defined: group one consisted of procedures 
during the learning period. The second group consisted of surgeries after com-
pletion of the learning curve. For TOT and SCT, the groups were analyzed for 
equality of variances using Levene’s test. Subsequently, a t-test for equality of 
means was done, taking the result of Levene’s test into account. A p-value of 
0.05 was considered significant. 

Results

Patients and indications for surgery

Thirty-five patients (3 males; 32 females) with a mean age of 58.8 years (range 
26-87; SD±14.7) were included. Indications for surgery were large symptomatic 
rectocele or internal rectal prolapse (n=14, 40%), large symptomatic rectocele 
or internal rectal prolapse with a concomitant enterocele (n=14, 40%) and ex-
ternal rectal prolapse (n=7, 20%). Further patient demographics are presented 
in Table 1. 
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Operation times and learning curve
Figure 1 shows the TOT and SCT analyzed per group. The plateau phase (learn-
ing curve) for SCT was established after 10 LVR procedures. For TOT a steady 
state was reached after a total of 20 procedures. 
Group 1 and 2 were statistically analyzed and compared with regard to SCT and 
TOT. The mean SCT was significantly shorter after completion of the learning 
curve (53.3 min. versus 70.9 min. respectively, P=0.047). The TOT after comple-
tion of the learning curve was also shorter compared to prior of achievement of 
the learning curve (85.5 min. versus 114.2 min., respectively). Statistical signif-
icance was however not reached for this latter comparison (P=0.06). Statistical 
analyses including Levene’s tests are presented in Table 2. 

Admission, complications, blood loss and readmissions 
The mean hospital stay for the total cohort was 3.3 days (range: 2-11, SD ±1.7). 
No intra-operative complications occurred in this study and there were no con-
versions to either conventional laparoscopy or laparotomy. Total blood loss 
was less than 200 ml for all cases. 
Six post-operative complications occurred (17%). These consisted of Cla-
vien-Dindo class I (n=4, 11%), CD class II (n=1, 3%) and CD class III (n=1, 3%). An 
overview of all post-operative complications is presented in Table 3.

Table 1. Baseline, admission and complication rate characteristics.

RALVR cohort (N=35)

Mean age in years (range; SD) 55.8 (26-87; ±14.7)

Sex

female (%) 33 (94.3%)

male (%) 2 (5.7%)

ASA classification (%) ASA 1: 11 (31.4%)

ASA 2: 19 (54.3%)

ASA 3: 4 (11.4%)

ASA 4: 1 (2.9%)

Prior abdominal/pelvic surgery 8 (22.9%)

Of which hysterectomy 4 (11.4%)

Mean admission in days (range; SD) 3.3 (2-11; ±1.7 )

Complications during surgery 0 (0%)

Post-operative complications (%)
(see also table 3) 6   (17.1%)
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Figure 1. Recorded TOT and SCT in minutes per group of 5 consecutive cases. The dotted line rep-
resents the trend.  

Table 2. Results (p-values) of the statistical analyses.

p-value Levene’s test p-value t-test

Total surgery time (TOT) 0.086 0.061

Console time (SCT) 0.207 0.047

Table 3. Overview of all complications including Clavien-Dindo (CD) classification.

Case no. Post-operative complications & management n= (%) CD Class.

4, 24 Unaccountable pain treated with oral analgesia 2 (5.7%) 1

6 Mechanical ileus (caused by adhesions): laparotomy 
two weeks after RALVR

1 (2.9%) 3

17 Readmission because of nausea and vomiting: conser-
vative treatment with antiemetics 

1 (2.9%) 1

8 Electrolyte disturbance treated with IV supplements 1 (2.9%) 1

22 Urinary tract infection treated with oral antibiotics 1 (2.9%) 1

Total 6 (17.1%)

There was one readmission (3%) 13 days after surgery because of a mechanical 
ileus. This was successfully treated with a laparotomy and adhesiolysis on the 
next day. The patient was discharged after 5 days. This complication is also reg-
istered in Table 3 (case no. 6). 
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There was no significant difference between the number of complications be-
fore and after completion of the learning curve (P>0.05). 

Discussion

Ventral mesh rectopexy was originally described as an open procedure but be-
came popular after introduction of endoscopic techniques. [6;9;11] The use of a 
robot surgical system is the next logical step for ventral rectopexy as the robot 
is designed to offer a better view and dexterity in small spaces. In the current 
study it was found that the learning curve for RALVR is 20 procedures for the en-
tire procedure and just 10 procedures for the console phase. After completion 
of the learning curve, the mean SCT was 53.3 minutes. 
Currently available literature on RALVR and its learning curve is limited. The 
only described learning curve for robot-assisted rectopexy was completed after 
18 procedures. In that study, several different techniques including RALVR were 
performed by three different surgeons. The results were combined in one learn-
ing curve and are therefore not representative to determine the exact learning 
curve for RALVR. [12] The operation time for RALVR has been reported in several 
studies, and varied between a mean of 159 minutes and 223 minutes. [12;13] 
Operation times in our study were short compared to these reports, even in 
the beginning of the learning curve. This was probably caused by the extensive 
experience of the surgeon with conventional LVR prior to this study (> 250 pro-
cedures). Additionally, the dedicated operation room staff was trained in ro-
bot-assisted surgery prior to this study, resulting in adequate assistance during 
RALVR. Moreover, it is not clear whether the stated operation time in previous 
studies is the time from incision to closure, or that it represents the total time of 
anesthesia or perhaps even the total time of the patients in the operation suite. 
Ventral rectopexy is known to be a safe procedure associated with low compli-
cation rates. During conventional laparoscopic ventral rectopexy, complication 
rates vary between 4.6% and 21% and usually consist of minor complications.
[3;4;6;8] Reported morbidity rates in previous robot-assisted series are around 
2-10%. [12-14] The current study found a complication rate of 17,1%. This is 
rather high compared to literature. However, all but one of these complications 
were low grade complications (CD grade I) and the vast majority was treated 
conservative using medications like antalgics, anti-emetics and electrolytes. 
The results of this study therefore suggest that RALVR is a safe procedure even 
in the initial phase of the learning curve of an otherwise experienced pelvic 
floor surgeon.
Robot-assisted surgery is associated with significantly higher costs compared 
to conventional laparoscopy. In a previous study, the costs for RALVR were cal-
culated to be € 3.672,84 versus € 3.115,55 for LVR. These costs did not include 
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the high costs for purchase and maintenance of the da Vinci ®system. [15] Until 
now these costs are not justified by demonstrating a shorter operation time or 
less complications for RALVR compared to LVR, and chances that this will be 
the case in the near future are slim. The use of robotics should therefore lead to 
better functional results at long term.
Subjectively, the magnificent three-dimensional view of the robot is supportive 
in discriminating the correct dissection plane and in avoiding small vessels in 
the area between rectum and vagina. Furthermore, suturing the mesh to the 
ventral aspect of the rectal wall deep in the pelvis is brought to a higher level 
with the robot compared to the ergonomic inefficiencies that have to be over-
come during conventional LVR. Superior view and ergonomics might result in 
a better and deeper position of the mesh all the way down to the pelvic floor. 
Whether this correspondingly leads to better functional outcomes regarding 
ODS and incontinence is something that will be addressed in large future trials. 
In conclusion, the learning curve for RALVR for an experienced surgeon at the 
console is reached after 10 procedures and after 20 procedures for the com-
plete procedure, when supported by an experienced OR team. 
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Aim
This study aimed to determine the 
complications and functional results 
of Robot-Assisted Laparoscopic Ven-
tral Rectopexy (RALVR) for rectal pro-
lapse (RP) and symptomatic rectoce-
les in a large cohort of patients.

Methods
All patients treated between 07-2010 
and 04-2013 were identified. Relevant 
patient characteristics were retro-
spectively gathered. Main endpoints 
were functional complaints (inconti-
nence and constipation/obstructed 
defecation syndrome (ODS)), morbid-
ity and mortality. 

Results
146 patients (141 female, 5 male) 
were included for analysis. Mean age 
was 59.8 years at the time of surgery 
(range 25-96, SD ±13.4). Indications 
for RALVR were: external RP (n=23), 
internal RP or symptomatic rectocele 
(n=79) or a combination of symptom-
atic rectocele and enterocele (n=44). 
Mean operation time was 87.2 min-

utes (range 55.0 – 218.2 SD ±18.8). 
The total morbidity rate was 8.2% 
and consisted in the vast majority 
of patients (75%) of low-grade com-
plications as determided by the Cla-
vien-Dindo scoring system. Mortality 
after surgery was 0.7% (1 case). The 
incidence of symptoms of inconti-
nence and constipation/ODS both 
significantly decreased after RALVR 
compared to the preoperative rate 
(8.9% versus 54.1% for incontinence 
and 15.1% versus 58.2% for consti-
pation, respectively (both P<0.01)). 
This included 1 case (0.7%) of incon-
tinence de novo and 2 cases (1.4%) of 
constipation de novo after surgery. 

Conclusion
RALVR proved to be safe and effec-
tive for the treatment of RP and large 
symptomatic rectoceles in the largest 
cohort of patients published up-to-
date. Future trials are needed to de-
termine whether results are superior 
to conventional laparoscopic ventral 
rectopexy. 
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Introduction

Incontinence, constipation and the inability to empty the rectum during def-
ecation (the Obstructed Defecation Syndrome (ODS)) are common functional 
complaints of the gastro-intestinal (GI) tract.[1-3] Although there is a wide array 
of disorders that can induce these symptoms, the cause is often found in an-
atomical disorders of the pelvic floor like rectoceles and complete prolapses. 
These symptoms are frequently found in females of middle or older age and in 
combination with prolapses of other organs of the pelvic floor.[4] 
The initial treatment of rectal prolapse (RP) should be conservative. Examples 
of conservative treatment are dietary changes, the prescription of bulking 
agents and biofeedback therapy of the pelvic floor. The only definite treat-
ment, however, is surgery. [5;6] Conventional laparoscopic ventral rectopexy 
(LVR) seems to be the treatment of choice for RP for the majority of surgeons in 
Europe and an increasing number of surgeons in the US.[7;8] Growing evidence 
on improved functional outcomes after LVR for the treatment of external RP has 
attributed to the cause of this growing popularity. In recent years the indication 
of LVR became wider as it also proved to be successful for the treatment of large 
symptomatic rectoceles and internal rectal prolapse. [9;10]
Dissection of the rectovaginal septum down to the pelvic floor is one of the 
essential steps of LVR. Subsequently, a mesh is sutured to the most distal por-
tion the rectal wall. Frequently these two steps cause ergonomic struggles for 
the surgeon during surgery. Some recent studies therefore described the use 
of a robotic system during LVR as these high-tech systems enhance visualiza-
tion, dexterity and precision in confined spaces. [11-13] It is however unknown 
whether the use of a robotic system also leads to better patient related results. 
The aim of the current study was therefore to describe a large cohort of patients 
treated with Robot-Assisted Laparoscopic Ventral Rectopexy (RALVR) with spe-
cial focus on functional results and complications.

Methods

Study design
Retrospective analysis of all consecutive patients who underwent RALVR for in-
ternal or external RP and symptomatic rectocele (with or without enterocele) 
between 07-2010 and 04-2013. This study was carried out in a large teaching 
hospital in the Netherlands (Meander Medical Center, Amersfoort). All patients 
were operated by one of three experienced pelvic floor surgeons. Patients who 
underwent primary surgery were included for analysis. Demographics, medical 
history, operation details, morbidity, mortality and follow-up details of patients 
were collected from their medical records and gathered into a database. 
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Ethics
This study was undertaken in accordance with the ethical standards of the Dec-
laration of Helsinki (1975), as revised in 1983. 

Pre-operative evaluation and indications for surgery
Surgery was performed after an extensive work-up. This included a detailed 
history comprising standardized questionnaires, physical examination and ra-
diological examination of the pelvic floor (dynamic Magnetic Resonance Im-
aging (D-MRI)). In selected cases an additional evacuation proctography was 
performed, for example in case of an inconclusive D-MRI. Both D-MRI and evac-
uation proctography were performed with intra-vaginal contrast and intra-rec-
tal contrast enema. A colonic transit study was performed if estimated helpful 
in the diagnosis of constipation/ODS.
Subsequently, all patients were discussed in a multidisciplinary meeting at-
tended by dedicated gynecologists, urologists, radiologists, pelvic floor phys-
ical therapists and pelvic floor surgeons. 
Indications for surgery were an external RP (Oxford classification grade V) as 
well as a history of incontinence or constipation/ODS in combination with an 
Oxford grade III or IV internal RP. Surgery was also performed in patients with 
incontinence and/or constipation/ODS in combination with a large anterior 
rectocele. This was defined as > 2 cm. bulging of the anterior rectal wall during 
physical examination or seen on radiological imaging studies. Pelvic floor bio-
feedback therapy was started if estimated useful (e.g. in case of a concomitant 
descensus of the pelvic floor). 

Surgical technique
The procedure was performed under general anesthesia. Prophylactic intrave-
nous antibiotics (servazolin 1000 mg. and 500 mg. of metronidazole) were ad-
ministered 15 minutes prior to incision and a urinary catheter was introduced 
in a standard fashion. The four-armed da Vinci® Si HD surgical system (Intuitive 
Surgical Inc., Sunnyvale, CA) was used during surgery in this study. The robotic 
cart was positioned at the left side of the patient. The camera trocar was then 
introduced through an incision made at the upper margin of the umbilicus. 
Three 8-mm robotic ports were used for dissection and suturing during this 
procedure. An additional port was placed between the camera trocar and the 
robotic trocar and was used for assistance. Subsequently, the patient was po-
sitioned in a steep French Trendelenburg position using adaptive leg supports 
with swing stirrups. 
The rectosigmoid junction was retracted to the left and a J-shaped peritoneal 
incision was made over the right side of the sacral promontory and extended 
along the rectum. The rectovaginal septum was than opened up to the level of 
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the anal sphincter and pelvic floor muscles. Subsequently, a 3 cm x 15 cm strip 
of polypropylene was fixed to the ventral aspect of the distal rectum using six 
individual sutures. The proximal end of the mesh was fixed to the sacral prom-
ontory using a Tack device (Protack III ®, Covidien, USA). In female patients the 
rectovaginal septum was closed by elevating the posterior vaginal fornix and 
subsequently suturing it to the anterior aspect of the mesh. The peritoneum 
was approximated using a running resorbable suture. Fascia and skin were 
closed in a standard manner. 

Outcome parameters
Symptoms of incontinence and constipation / ODS before and after surgery 
were the main outcome parameters of this study. The Rome II criteria were 
used for routinely pre- and postoperative assessment of Constipation and ODS. 
Fecal incontinence was defined as the involuntarily loss of solid or liquid stool, 
once or more, during the last month. This included symptoms of anal soiling.  
Intra-operative and postoperative complications up to 30 days after surgery 
were registered. The Clavien-Dindo Classification was used to score postopera-
tive complications (CD).[14] 

Statistical Analysis 
Statistical analysis was performed using Statistical Package for the Social Sci-
ence, version 19.0 (SPSS Inc., Chicago, IL, USA). Patient data are presented as 
percentage or as mean ± S.D and range for all numerical variables. 
For the descriptive analyses, McNemar tests were used to evaluate differences 
in percentages. P values <0.05 were considered significant.

Results

Patients and indications for surgery
A total of 146 patients (141 females, 5 males) were included for analysis. Mean 
age was 59.8 years (range 25-96, SD ±13.4) at the moment of surgery. The indi-
cations for surgery were an external RP in 23 patients (15.8%), internal RP or 
symptomatic rectocele (n=79, 54.1%) and internal RP or symptomatic rectocele 
plus an enterocele in 44 patients (30.1%). Further baseline characteristics can 
be found in table 1.

Surgery and complications 
The mean total operation time was 87.2 minutes (range 55.0 – 218.2 min-
utes, SD ±18.8). There were no conversions to either conventional laparosco-
py or laparotomy during surgery. Intra-operative complications did not occur 
and the estimated blood loss was less than 200 ml. for all cases. There were 
12 (8.2%) postoperative complications, all in different cases. The majority of 
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these complications were CD grade I (n=6, 4.1%) and CD grade II complications 
(n=3, 2.1%). Two patients were operated because of postoperative ileus based 
on adhesions (CD grade 3b, 1.4%). In one patient a laparoscopic adhesiolysis 
was performed and the other subject underwent a laparotomy for adhesiolysis. 
One patient (female, 91 years old, external rectal prolapse, ASA class II) was 
readmitted three weeks after uncomplicated surgery and admission because of 
a severe septic shock based on bowel ischemia. Palliative care was started and 
the patient died (CD grade 5, 0.7%). An overview of all postoperative complica-
tions can be found in table 2. 

Functional results: incontinence
In general, 54.1% of the patients (n=79) had complaints of incontinence in some 
degree prior to surgery. This rate significantly decreased to 8.9% (13 patients, 
P<0.01) after surgery. Sub-group analysis showed a significant reduction of in-
continence after RALVR for all indications. The results per indication are pre-
sented in table 3.
In total, one case of incontinence de novo after surgery was observed (0.7%). 

Table 1. Baseline and admission details.

RALVR cohort (N=146)

Mean age in years (range; SD) 59.8 (25-96, SD ±13.4)

Sex

female (%) 141 (96.6%)

male (%) 5 (3.4%)

ASA classification (%) ASA 1: 53 (36.3%)

ASA 2: 86 (58.9%)

ASA 3: 7 (4.8%)

Prior abdominal/pelvic surgery 8 (22.9%)

Of which hysterectomy 54 (37.0%)

Mean admission in days (range; SD) 3.28 (2-12; ±1.4 )

Complications during surgery 0 (0%)

Post-operative complications (%)
(see also table 2)

12  (8.2%)
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Functional results: Constipation/ODS
The preoperative incidence of ODS/constipation in the total cohort of patients 
was was 58.2% (85 patients). This significantly decreased to 22 patients after 
RALVR (15.1%, P<0.01). A similar significant reduction in constipation/ODS was 
observed for all indications, as can be appraised in table 3.
Two cases of ODS/constipation de novo (1.4%) after surgery were observed in 
the total cohort of patients. 

Table 2. Overview of all complications and management according to the Clavien-Dindo classifi-
cation (CD).

Post-operative complications & management n= (%) CD Class.

Unaccountable upper abdominal pain treated with analgetics 1 (0.7%) 1

Electrolyte disturbance treated with IV supplements 1 (0.7%) 1

Anal blood loss till 5 days postoperative: conservative treatment 1 (0.7%) 1

Prolonged / paralytic ileus: conservative treatment with antiemetics 2 (1.4%) 1

Stable angina pectoris after surgery: conservative treatment 1 (0.7%) 1

Urinary tract infection treated with oral antibiotics 1 (0.7%) 2

Pneumonia treated with IV antibiotics 1 (0.7%) 2

Spondylodiscitis at point of proximal mesh fixation: IV antibiotics 1 (0.7%) 2

Mechanical ileus (caused by adhesions): surgical intervention 2 (1.4%) 3b

Bowel ischemia 3 weeks after surgery (see text): palliative care 1 (0.7%) 5

Total 12 (8.2%)

Table 3. Overview of functional results per indication

Indication Pre-op. 
incontinence

Post-op.
incontinence

P-value Pre-op.
Constipation/

ODS

Post-op.
Constipation/

ODS

P-value

External rectal 
prolapse (n=23)

12 (52.2%) 4 (17.4%) 0.01 8 (34.8%) 1 (4.3%) 0.01

Internal rectal 
prolapse / rectocele 
(n=79)

36 (54.4%) 4 (5.1%) <0.001 51 (64.5%) 13 (16.5%) <0.001

Combination recto-
cele and enterocele 
(n=44)

24 (54.5%) 5 (11.4%) <0.001 20 (59.1%) 8 (18.2%) <0.001
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Discussion

The current study evaluated the largest cohort of patients up to date treated 
with RALVR for RP and rectoceles and is the first study to categorize compli-
cations and functional results of this procedure. It was found that the rate of 
incontinence and constipation/ODS decreases significantly after RALVR. This is 
accompanied with a low rate of complications.
Pelvic floor surgery, especially surgery for RP and rectoceles, is predominantly 
performed to decrease functional complaints like constipation/ODS and incon-
tinence. In this cohort of patients the rate of both these symptoms is signifi-
cantly lower after surgery when compared to the preoperative incidence: 8.9% 
vs. 54.1% for incontinence and 15.1% vs. 58.2% for constipation/ODS. Compa-
rable results can be found in literature for conventional LVR: large cohorts of 
patients show significant reductions of symptoms but successful symptomatic 
outcome is never reported for all patients.[7;9;15;16] This is also seen in the 
few RALVR studies that are available today.[12;17] In general however, the func-
tional results after RALVR seem to be better compared to LVR. We performed 
an identical analysis of the functional results of conventional LVR in our insti-
tution in 2011.[9] In direct comparison with the current study, persisting incon-
tinence was seen in 14% of patients after LVR versus 9% in the current study. 
ODS/constipation after surgery was observed in 19% after LVR compared to 
15% after RALVR. Possibly, these better results are caused by enhanced visi-
bility and maneuverability deep in the pelvis during RALVR compared to the 
conventional laparoscopic counterpart, resulting in a better distal position of 
the mesh, closer to the pelvic floor muscles. Whether this difference is signifi-
cant has to be addressed in prospective, comparative studies. Furthermore, it is 
pivotal to determine the causes of failure of ventral rectopexy in future studies. 
As incontinence and constipation/ODS can be multifactorial, it is possible that 
patients with persisting functional complaints still have other factors that con-
tribute to (or cause) these symptoms after rectopexy.[2;3] Examples could be a 
slow-transit colon or sphincter defects. Treatment algorithms should therefore 
be developed in order to offer a tailor-made approach to patients with a RP and 
minimize the risk of ‘symptomatic failure’. 
One of the explanations of the popularity of LVR nowadays is the low rate of 
complications. In large studies, complication rates vary between 4.6% and 21% 
and usually consist of minor complications.[7;9;18;19] Similar rates were found 
for RALVR.[11;12;17] Our study found a complication rate of 8.2% that consisted 
mostly of CD grade I and grade II complications. High-grade complications were 
seen in only 3 patients (2.1%). Mortality after LVR and RALVR is extremely rare. 
The described case of fatal bowel ischemia in the current study occurred with-
in 30 days after RALVR and was therefore considered a complication. It can be 
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questioned whether this fatality is directly related to RALVR. Unfortunately, per-
mission for autopsy was not obtained so this question will remain unanswered. 
This case represented the first mortality following rectopexy in our institution 
since 2004 after performing a total of more than 450 LVR and RALVR procedures. 
To our knowledge mortality after RALVR or after LVR has not been reported in 
literature before. 
The learning curve for RALVR is very steep. In two learning curve studies the pla-
teau phase for otherwise experiences laparoscopic surgeons was reached be-
fore 20 robot-assisted cases. After this curve is completed the results of RALVR 
are at least comparable to the results of LVR. The costs for RALVR however, are 
significantly higher compared to conventional LVR. This is mainly caused by 
more expensive disposables plus the costs for purchase and maintenance of 
the robot.[20] With the results of this current study these higher costs cannot 
yet be justified except for superior ergonomics, view and maneuverability for 
the surgeon. Therefore, prospective studies are needed with special regard to 
functional outcomes of LVR and RALVR, as these might be better after RALVR.
The main weakness of the current study is the retrospective design. As consti-
pation/ODS and incontinence were evaluated in a standardized matter it was 
possible to determine the rate of incontinence and constipation/ODS before 
and after surgery. It was however not possible to assess the severity of these 
complaints since validated questionnaires were not routinely used. The pre-
operative questionnaire used in our department is for quick assessment of pel-
vic-organ-prolapse complaints but is not validated and does not quantify func-
tional symptoms. Future studies should therefore use validated questionnaires 
(for example the Wexner scores) both pre- and postoperatively.[21;22] 
In conclusion, RALVR is safe and effective for the treatment of internal RP, 
symptomatic rectocele and external RP. Due to better sight and maneuverabil-
ity deep in the narrow pelvis functional results of RALVR might be superior to 
conventional LVR. This has to be addressed in large comparative trials.
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In this thesis, several aspects of the treatment of rectal prolapse (RP) were 
studied. Several research questions were formed as a guide during research. 
These questions are discussed in this chapter. 

What is current practice in surgery for RP and are there any 
differences between surgeons and countries? 
The optimal treatment of RP has been discussed for decades. Numerous surgi-
cal techniques have been described in literature. Despite, or perhaps because 
of all these possibilities, no consensus has been reached and no guidelines 
have been created. 
The lack of both consensus and guidelines is noticeably reflected in the results 
of the survey presented in chapter 2. No uniformity could be identified in the 
evaluation, treatment and follow-up of patients with either an internal or exter-
nal RP. Consequently, major differences were found between treatment strate-
gies in different international regions. 
For healthy patients with an external RP, we found laparoscopic ventral recto-
pexy (LVR) to be the treatment of choice by the majority of surgeons through-
out Europe. In the USA, laparoscopic resection rectopexy (LRR) is the primary 
treatment modality. For internal RP, both LVR and stapled-trans-anal-rectal-re-
section (STARR) are the preferred techniques in Europe after failure of conser-
vative treatment. In the USA, LRR is used for healthy patients with persisting 
symptoms after conservative treatment of an internal RP. 
In recent years, several studies showed the efficacy and safety of laparoscopic 
procedures in elderly patients (chapter 3)[1]. These findings have not led to a 
change in common practice as the majority of surgeons agreed on the treat-
ment of frail and elderly patients with an external RP. Because of an old para-
digm, perineal techniques were still preferred for this group of patients.

What are the (functional) results of the most popular 
surgical techniques for the treatment of RP? 
Surgery for RP and large symptomatic rectoceles is predominantly performed 
to decrease functional symptoms such as incontinence and constipation/ the 
obstructed defecation syndrome ODS. Several articles in this thesis focused 
on the functional results of conventional LVR and robot-assisted LVR (RALVR). 
In general, a significant postoperative reduction was found in symptoms of 
incontinence and constipation/ODS after both LVR and RALVR for internal RP, 
external RP and symptomatic rectoceles (chapters 3 and 10). The results of 
RALVR might be slightly better when compared to the results of conventional 
LVR: a total of 14% of patients had persisting symptoms of incontinence after 
LVR, compared to 9% after RALVR. For constipation/ODS this was 19% and 15%, 
respectively. This might be due to better visibility and maneuverability deep in 
the pelvis during robot-assisted surgery, resulting in a better distal position of 
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the mesh, closer to the pelvic floor muscles. Whether this difference is signifi-
cant has to be addressed in large randomized future studies.
Constipation de-novo after ventral rectopexy is feared as an adverse effect of 
surgery as some surgeons believe that this procedure leads to ‘kinking of the 
redundant sigmoid’. Analysis of the data presented in in this thesis revealed 
that the incidence of constipation de-novo was 1.5% in a combined total of 390 
LVR/RALVR procedures. This is similar to other (smaller) series in literature.[2;3] 
Consequently, the theory of ‘sigmoid kinking’ can be rejected.
The results of LRR for the treatment of external RP were also investigated and di-
rectly compared to the results of LVR. This comparison can be found in chapter 5. 
As well as LVR, LRR resulted in a significant reduction of incontinence and con-
stipation/ODS. There were no significant differences between the two investi-
gated techniques although the number of patients with persisting symptoms of 
incontinence was slightly higher after LVR (P=0.06). Resection rectopexy how-
ever had a higher complication rate then did LVR.
Overall, both LRR and (RA)LVR do not always result in successful symptomatic 
outcome as this was not reported for all patients. The cause of incontinence 
and constipation is regularly multifactorial and the patients who did not im-
prove after surgery may have had other underlying factors causing symptoms 
of incontinence and constipation, such as for example anal sphincter failure or 
colonic transit disorders.[4;5]Furthermore, the incidence of high grade hemor-
rhoids (grade III/IV mucosal prolapse) requiring surgical intervention was high 
during follow-up after (RA)LVR (15.4%) (chapter 6). These hemorrhoids will in-
fluence the rate of incontinence and constipation during follow-up after (RA)
LVR and seem to be associated with a higher recurrence rate of (complete) RP.  
Future research therefore needs to determine which patients do, and do not, 
benefit from rectopexy procedures and, subsequently, treatment algorithms 
for patients with RP and recurrences (either mucosal or full thickness) need to 
be established.

What is the influence of LVR on the sexual function of female 
patients? 
We sought more evidence on the sexual function (SF) of females after LVR. These 
results are presented in the study in chapter 4. Prior to that study, one other 
study regarding this topic was published. It concluded that LVR improved sex-
ual dysfunction.[6] These results were, however, established in a small cohort 
of patients (n=41), without the use of validated questionnaires and could not 
be reproduced in our study. As described in chapter 4, the influence of LVR on 
sexual function seems limited in our large cohort of female patients. More than 
40% of sexually active patients indicated that the LVR procedure did not effect 
their SF, while 16% of patients experienced an improved SF. Deterioration in 
SF during follow-up was experienced by 13% of patients. The remainder of pa-
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tients could not answer this question or were not sexually active. Additionally, 
the Pelvic Organ Prolapse-Urinary Incontinence Sexual Function Questionnaire 
(PISQ-12), a validated questionnaire to determine the SF of women with pelvic 
organ prolapse symptoms, was used to assess the SF of patients after LVR. The 
mean score was 34 points (maximum score for this questionnaire is 48 points). 
This is comparable to the results of other studies that investigated the SF of 
patients after various surgical procedures for the reduction of pelvic organ pro-
lapse and slightly lower than the mean score of the general population.[7-11] In 
conclusion, the impact of LVR on the SF of patients seems limited.

What is the incidence of mesh-related complications after LVR? 
A safety warning published by the US Food and Drug Administration (FDA) con-
cerning the use of synthetical meshes in pelvic organ prolapse surgery has led 
to negative publicity for this field of surgery. A high incidence of pain, mesh 
infections and mesh erosions through the vagina with subsequent dyspareu-
nia were reported following mesh implantation for pelvic organ prolapse.[12] 
These reports concern meshes that were placed transvaginally, we sought to 
investigate whether LVR is accompanied with similar mesh related complica-
tions. 
In chapter 3 of this thesis, the results of LVR are described. This cohort is the 
largest cohort of post-LVR patients described at the moment of publication. 
Only two cases of mesh infections (0.8%) were found (after a mean follow-up 
of 30 months). For these, surgical removal of the mesh was performed in one 
case while the other patient could be treated with IV antibiotics. There were no 
cases of mesh erosion through the rectal or vaginal wall. Furthermore, LVR did 
not cause a significant deterioration in the SF for female patients, as can be ap-
praised in chapter 4. It is however possible that there were cases of non-symp-
tomatic erosions or that follow-up was not long enough to detect it. 
Other large cohorts of patients treated with LVR show similar results concern-
ing major mesh-related complications (0.0 - 1.9%)[1;2;13;14] In a recent pub-
lication, results were published for a tertiary referral center for complications 
after LVR. In six years, 9 mesh erosions through the vaginal wall and 2 erosions 
through the rectal wall were treated as well as 3 cases of chronic pelvic pain.
[15] As this was a referral center for both LVR and serious complications after 
LVR, the incidence of major complications could not be determined but seems 
low. Therefore, it can be concluded that LVR is a safe technique associated with 
a low incidence of (serious) mesh related complications. 
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Which of the possible methods of proximal mesh fixation 
during LVR is preferable in terms of fixation strength? 
Several techniques can be used for proximal mesh fixation during LVR. These 
include non-resorbable stitches, tackers and a recently introduced screw.[13] 
This screw was designed for precise and strong fixation at the site of the sacral 
promontory. As these different techniques were not compared before, an ex-vi-
vo experiment was conducted (chapter 5). The mean disruption force, which 
led to a break of the proximal mesh fixation, was 58 Newton with the use of 
three Protack tacks, 55 Newton using two stitches and 70 Newton when ap-
plying the new screw. The use of the new screw therefore led to a significantly 
stronger fixation compared to the use of stitches (p= <0.05). No significant dif-
ference was determined between tacks and screw fixation. Therefore, it can be 
concluded that the new screw offers a strong fixation of the mesh at the site of 
the sacral promontory. Future research has to focus on the clinical implemen-
tation of this screw and the ease of use during LVR.  

What is the current status in the usage of a robotic surgery 
system in the field of RP surgery? 
Robot-assisted surgery seems to become the new operating standard for nu-
merous procedures as these systems enhance visibility, maneuverability and 
dexterity during laparoscopic surgery. Because RP surgery is performed deep in 
the narrow pelvis, the use of a robot is considered a logical next step. Chapter 8 
of this thesis describes the technique of RALVR. The preparations and surgical 
steps are described in detail. Furthermore, tips and pitfalls for this procedure 
are provided. Currently, only a few, small, studies have described the use of the 
Da-Vinci robot during RALVR.[16;17] These studies found satisfying results com-
bined with a low rate of morbidity. The study presented in chapter 10 describes 
the largest cohort of patients treated with RALVR. In this study we found similar 
results, as discussed earlier in this general discussion. Hopefully, this will en-
courage the use of robot assisted techniques for rectopexy surgery. Future re-
search is warranted to directly compare the results of LVR with those of RALVR. 

What is the learning curve for RALVR? 
In the study presented in chapter 9, the learning curve for RALVR of an oth-
erwise experienced laparoscopic pelvic floor surgeon was investigated. We 
analyzed operating time and number of complications during the intial phase 
after implementation of the robot in our center. It was found that the learning 
curve was reached after 10 procedures for the console phase of the procedure 
and after 20 procedures for the total procedure. This is comparable to avail-
able literature, where the learning curve for the surgeon was reached within 20 
procedures for RALVR and robot-assisted colorectal surgery in general.[16;17] 
Therefore, it can be concluded that the learning curve of RALVR is limited. 
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Het rectum (de endeldarm) is het laatste deel van de dikke darm en daarmee 
tegelijk het laatste gedeelte van het maag-darm kanaal van de mens. De gemid-
delde lengte van het rectum is tussen de 10 en 12 centimeter lang en de belan-
grijkste functie van het rectum is het tijdelijk vasthouden van ontlasting voor-
dat deze het lichaam verlaat via de anus. 
Verzakkingen van de organen in het kleine bekken is een frequent probleem. 
Met name bij vrouwen van 50 jaar of ouder die eenmaal of vaker zwanger zijn 
geweest komt dit vaak voor: ongeveer 50% krijgt dergelijke verzakkingsproble-
men. De kans om hier ooit aan geopereerd te moeten worden is 11%. 
Behalve de blaas, baarmoeder en vagina is de endeldarm vaak betrokken in dit 
probleem. Een verzakking van het rectum kan zowel intern (als deze nog niet 
voorbij de kringspieren van de anus reikt) als extern zijn (waarbij de endeldarm 
daadwerkelijk door de anus naar buiten komt). Op het moment dat dergelijke 
verzakkingen van de endeldarm zich voor doen (“rectum prolaps”) leidt dit met 
name tot functionele klachten van de endeldarm. Dit kan zowel incontinentie 
voor ontlasting zijn als klachten van obstipatie. 
Voor externe rectum prolaps is de enige definitieve behandeling chirurgie. Voor 
interne prolaps wordt eerst een niet chirurgische behandeling geprobeerd (lax-
antia en bekkenbodem fysiotherapie). Als dit echter faalt dan is voor interne 
prolaps eveneens een chirurgische behandeling aangewezen. 
De afgelopen 100 jaar zijn er tientallen chirurgische technieken beschreven om 
een rectum prolaps te opereren. Dit kan zowel met een buik operatie (abdom-
inale benadering) of via een operatie vanaf het perineum (perneale benade-
ring). Het voornaamste doel bij deze chirurgische behandelingen is het her-
stellen van de anatomie van het rectum en het verminderen van functionele 
klachten. 

Alhoewel al tientallen chirurgische technieken zijn beschreven, zijn op het geb-
ied van de behandeling van rectum prolaps nog vele vragen te beantwoorden. 
Enkele van deze vragen worden beantwoorden in dit proefschrift. 

Wat is de huidige chirurgische behandeling van rectum prolaps 
en zijn er verschillen tussen chirurgen en landen? 

De optimale behandeling van rectum prolaps is al jaren een punt van discussie. 
Ondanks, of misschien juist wel door, al de verschillende chirurgische techniek-
en die beschreven zijn, is er nog steeds geen consensus bereikt. Dit staat bes-
chreven in hoofdstuk 2 van dit proefschrift. 
In grote lijnen is Laparoscopische Ventrale Rectopexy (LVR) de meest populaire 
behandeling van externe rectum prolaps in Europa. Deze techniek is in Europa 
ook vaak gebruikt voor de behandeling van interne rectum prolaps na het falen 
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van een conservatief behandel beleid. Perineale technieken (zoals STARR) zijn 
ook vaak gebruikt voor de behandeling van patiënten met een interne rectum 
prolaps. In de Verenigde Staten blijft echter – in tegenstelling tot Europa - Lap-
aroscopische Resectie Rectopexy (LRR) het meest gebruikt voor deze groepen 
patiënten. De enige groep waar in Europa en de Verenigde Staten overeen-
stemming over bestaat de behandeling zijn oude (>80 jaar) patiënten met een 
externe prolaps: deze worden zowel in Europa als in de Verenigde Staten bij 
voorkeur met perineale technieken behandeld, daar men geloofd dat dit mind-
er complicaties met zich brengt. 

Wat zijn de (functionele) resultaten van de meest gebruikte 
chirurgische technieken voor de behandeling van rectum 
prolaps? 

Meerdere hoofdstukken in dit proefschrift gaan in op deze onderzoeksvraag. In 
hoofdstuk 3 worden de resultaten van LVR beschreven. Deze techniek wordt in 
toenemende mate uitgevoerd met een operatierobot (robot-geassisteerde LVR 
(RALVR)), waarvan de resultaten staan beschreven in hoofdstuk 10. Zowel voor 
LVR als voor RALVR werd een significante afname in klachten van incontinentie 
en obstipatie gezien na de operatie, vergeleken met de toestand vóór chirurgie. 
De resultaten van RALVR zijn wellicht zelfs nog beter dan die van LVR: in totaal 
had 14% van de patiënten persisterende incontinentie na LVR, vergeleken met 
9% na RALVR. Voor obstipatie was dit 19% vs. 15%. Dit verschil kan wellicht 
verklaard worden door een beter zicht op het operatiegebied tijdens robot ge-
assisteerde chirurgie, gecombineerd met een verbeterde bewegingsvrijheid. Of 
dit verschil significant is zal moeten worden onderzocht tijdens grote, geran-
domiseerde onderzoeken.
De resultaten van LRR voor de behandeling van externe rectum prolaps werden 
ook onderzocht en direct vergeleken met de resultaten van LVR. Deze studie 
staat beschreven in hoofdstuk 5. Net zoals bij LVR werd voor LRR een signif-
icante afname in incontinentie en obstipatie gevonden, vergeleken met de 
toestand vóór chirurgie. Tussen de twee technieken waren geen significante 
verschillen, al was het aantal patiënten met persisterende incontinentie na LVR 
hoger dan na LRR (p=0.06). Het aantal complicaties na LVR was echter weer 
significant lager dan na LRR.

Wat is de invloed van LVR op de seksuele functie van 
vrouwelijke patiënten? 

Tijdens LVR wordt een mat gehecht tegen de voorwand van de rectum. Bij vrou-
wen betekent dit dat deze mat zich tevens tegen de achterwand van de vagina 
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bevindt. Dit zou invloed kunnen hebben of de seksuele functie van vrouwen. 
Zo zou het kunnen dat de operatie zorgt voor een herstelde anatomie van de 
bekkenbodem en daarmee een beter seksueel functioneren. Aan de andere 
kant zou de mat ook pijnklachten kunnen veroorzaken. Hoofdstuk 4 van dit 
proefschrift is de eerste grote studie die focust op dit aspect van de operatie. 
Ongeveer 40% van de patiënten in dit onderzoek gaf aan dat de operatie geen 
invloed had gehad op de seksuele functie terwijl 16% van de patiënten aangaf 
dat er een verbetering van de seksuele functie was opgetreden. Bij 13% van de 
patiënten vond er een verslechtering van de seksuele functie plaats. 
In deze studie werd tevens een speciale, gevalideerde, vragenlijst voor het sek-
sueel functioneren bij dergelijke bekkenbodem problematiek (PISQ-12 vragen-
lijst) voorgelegd aan de patiënten. De gemiddelde score bleek 34 punten (max-
imale score bij deze lijst is 48). Dit is slechts iets onder het gemiddelde van de 
algemene populatie (36 punten). 
Concluderend lijkt daarmee de invloed van de operatie op de seksuele functie 
beperkt in deze groep patiënten.

Wat is de incidentie van mat gerelateerde complicaties na LVR?

De laatste jaren zijn chirurgische matten tegen verzakkingen van organen van 
de bekkenbodem, veelvuldig negatief in het nieuws geweest. Onder andere de 
Amerikaanse Food and Drug Administration (FDA) kwam in 2011 met een waar-
schuwing in verband met vermeende infecties van deze matten, erosies van 
de mat door organen heen en pijnklachten na dergelijke chirurgie. Dergelijke 
problemen treden met name op na het plaatsen van matjes door de vaginawa-
nd heen, hetgeen vaak wordt toegepast door gynaecologen bij verzakkingen 
van de vagina voor- en achterwand. De vraag is of dergelijke complicaties ook 
voorkomen na LVR.
In hoofdstuk 3 van dit proefschrift worden de resultaten van LVR beschreven 
in de grootste groep patiënten tot nu toe gepubliceerd. Slechts 2 gevallen van 
infectie van de mat werden gevonden in deze groep patiënten (0.8%). Behan-
deling met intraveneuze antibiotica volstond in 1 van deze gevallen, bij de an-
dere patiënt moest de mat chirurgisch verwijderd worden en werd een tijdelijk 
stoma aangelegd. Deze resultaten zijn in lijn met andere series van patiënten 
in de literatuur waarin een mat gerelateerd complicatie percentage van 0.0 tot 
1.9% werd gevonden. Daarmee kan geconcludeerd worden dat LVR een veilige 
techniek is met een laag percentage mat gerelateerde complicaties. 
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Welke methode van proximale mat fixatie tijdens LVR is het 
sterkste?

De mat welke wordt vastgehecht op de voorzijde van het rectum tijdens LVR 
moet ook op het promotorium worden vastgezet. Dit is een stuk bot aan de bin-
nenkant van het bekken. Voor het vastzetten van de mat op het promotorium 
kan men verschillende technieken gebruiken: nietjes, tackers (een soort anker 
in de vorm van een kurkentrekker) of hechtingen. Recent werd tevens een spe-
ciaal schroefje hiervoor ontwikkeld en op de markt gebracht. 
In hoofdstuk 5 van dit proefschrift werd de fixatie sterkte van de meest geb-
ruikte methoden (hechtingen en tackers) vergeleken met de nieuwe schroef. 
Hiervoor werd de wervelkolom van een varken gebruikt in een ex-vivo diermod-
el. Na het vastzetten van de mat met deze drie verschillende methoden werd 
voor iedere methode de kracht gemeten waarmee de fixatie het begaf. Deze 
bleek 58 newton voor tackers, 55 newton voor hechtingen en 70 newton voor 
de nieuwe schroef. Geconcludeerd kan derhalve worden dat de nieuwe schroef 
-  in vergelijking met de tackers en de hechtingen - sterke fixatie biedt van de 
mat aan het promotorium. Toekomstig onderzoek zal verder moeten focussen 
op de klinische implementatie van deze schroef. 

Wat is de huidige status van het gebruik van een operatie robot 
gedurende rectum prolaps chirurgie?

Robot geassisteerde chirurgie lijkt de nieuwe standaard te worden voor vele 
operaties. Dit komt door beter zicht en bewegelijkheid vergeleken met nor-
male laparoscopische chirurgie. In hoofdstuk 8 wordt uitgebreid ingegaan op 
de techniek van RALVR. De voorbereidingen en stappen tijdens RALVR worden 
hierbij tot in detail beschreven. Verder worden tips en valkuilen beschreven. 
Tot nu toe waren er slechts enkele kleine studies bekend die de resultaten van 
RALVR beschreven. In hoofdstuk 10 is het grootste cohort van patiënten na 
RALVR tot nu toe beschreven. Zoals eerder in deze samenvatting beschreven 
zijn de resultaten van RALVR op zijn minst vergelijkbaar met LVR. In de toe-
komst zullen LVR en RALVR direct met elkaar vergeleken moeten worden om 
eventuele verschillen aan te kunnen tonen.

Wat is de zogenoemde “learning curve” voor RALVR?

Een chirurg die voor het eerst begint met het uitvoeren van complexere oper-
aties zal door een fase heen moeten waarin hij of zij de operatie leert. Dit is 
de zogenoemde ‘learning curve’. In hoofdstuk 9 werd de learning curve voor 
RALVR onderzocht. Het bleek dat deze voor de console fase (de tijd dat de 
chirurg daadwerkelijk achter de robot console zit) van de operatie na slechts 
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10 procedures werd bereikt en na 20 procedures voor de totale operatie. Deze 
learning curve werd afgemeten aan de hand van de tijdsduur van de operatie 
en het aantal complicaties. Hieruit blijkt dat RALVR snel te leren is voor ervaren 
chirurgen op het gebied van bekkenbodem chirurgie.
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