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Are there any advantages of 3D laparoscopic technologies
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AIM: to assess results of 3D laparoscopic ventral mesh rectopexy versus traditional 2D laparoscopy for rectocele and
rectal prolapse.
PATIENTS AND METHODS: a prospective randomized study (NCT 04817150) included patients aged 18 to 70 years who
underwent laparoscopic ventral mesh rectopexy for rectocele and/or rectal prolapse. The assessment included opera-
tion time, intraoperative blood loss, complications rate and their severity by Clavien-Dindo scale, the pain intensity
by VAS, the volume of the fluid collection in the implant site 2-3 days and 2-3 weeks after the procedure. The sur-
geon’s comfort and ergonomics when using 3D systems was evaluated using POMS questionnaire. The late results
were assessed by recurrence rate, functional results — by Cleveland Clinic Constipation scale score, Incontinence
scale score, P-Qol, and PGIL.
RESULTS: the study included 29 patients of the main and 32 patients of the control group. The follow-up was
21 + 20.3 months. One complication developed in the control group (p = 1.0). The operation time in the main group
was 74.1 + 14 minutes (87.1 + 24.3 minutes in controls, p = 0.01). The intraoperative blood loss was 19.8 + 9.6 ml
in the main group (55 +39.2 mlin controls, p = 0.001). The pain intensity was significantly lower in the main group
(18.0vs 22.5 points, p = 0.03). The volume of fluid collection 2-3 after surgery mesh site was 21.2 + 9.7 cm® in the
main group (30.7 + 25.6 cm® in the control group, p = 0.02). The POMS scale assessment for a surgeon in the main
group was 56.4 + 33.5 points (87.3 + 30.8 points in the control group). A follow-up examination 12 months postop
revealed no recurrence in both groups (p = 1.0). The main and the control group showed no significant differences
in functional outcomes.
CONCLUSIONS: the use of 3D laparoscopic ventral mesh rectopexy for rectocele and rectal prolapse is comparable in
late results with traditional laparoscopic procedure. However, it takes less operation time, lower pain intensity, less
intraoperative blood loss, smaller fluid collection at mesh site, better comfort and ergonomics for surgeon.
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INTRODUCTION

Due to the worldwide increase in life expec-
tancy of the population, as well as increased
requirements for its quality, the problem of
pelvic prolapse, and in particular, rectocele,
is becoming more and more urgent. According
to epidemiology, various degrees of pelvic
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prolapse of some compartments can be detect-
ed in 41-50% of females during gynecological
check-up; however, clinical symptoms are de-
tected only in 3% of them.

Among the subgroup of patients who under-
went hysterectomy, the risk of rectocele requir-
ing surgery is already about 12.6% [1,2]; and in
the presence of clinical symptoms of posterior
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compartment prolapse, every 5th woman has a
risk of being operated by the age of 80 [1]. It
is expected that due to the increasing trend
towards an increase in life expectancy, by 2050
the incidence of pelvic organ prolapse (POP)
will be 46% of the female population [3]. The
treatment of pelvic organ prolapse undoubt-
edly requires a comprehensive and multidisci-
plinary approach, the interaction of gynecolo-
gists, urologists and colorectal surgeons. An
important role in treatment approach for these
patients is also assigned to specialists in in-
strumental diagnostics [4,5].

To date, a significant number of studies have
been done, which have demonstrated the ad-
vantages of transabdominal laparoscopic and
robotic access in the treatment of rectocele
and rectal prolapse, in comparison with peri-
neal access [6—8]. The most common transab-
dominal surgery used to correct severe rec-
tocele, especially in combination with apical
pelvic prolapse, as well as to eliminate full-
layer prolapse and intussusception of the rec-
tum, is laparoscopic ventral rectopexy with a
mesh implant. This technique was first pro-
posed by the Belgian surgeon A. D'Hoore in

Figure 1. Schematic representation of the mesh position during
laparoscopic ventralmesh rectopexy
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2004 as a technique that allows the correction
of rectal prolapse without increasing the in-
cidence of obstructive defecation and de novo
constipation syndrome by limiting the area of
tissue dissection along the rectum exclusively
by its anterior surface and, as a consequence,
preserving the autonomous innervation of the
bowel walls [9]. The essence of the method
consists in dissection in the area of the rec-
tovaginal septum from the deepest point of
the rectovaginal recess along the rectovaginal
fascia to the level of the pelvic floor muscles,
followed by the installation of a mesh implant
in the form of a ribbon and fixing its opposite
end to the anterior longitudinal ligament of
the spine in the area of the sacrum cape, as
shown in Figure 1. The technique is recognized
as a low-traumatic, effective, having a low re-
currence rate, and is used everywhere.
According to the literature, laparoscopic ven-
tral rectopexy is a highly effective procedure
for anatomical correction of posterior pelvic
prolapse, has a low risk of complications and a
short recovery [10-26].

However, performing this procedure involves a
rather long learning curve for the surgeon due
to the technical complexity of tissue dissection
in the limited spaces of the pelvis and the need
to apply low endocorporal sutures to fix the
mesh to the pelvic floor muscles and mesorectal
fascia on the anterior surface of the rectum.

In this connection, since the first robotic rec-
topexy was performed in 2004, the research
has been actively conducted to study the ad-
vantages of the new high-tech access [27,28].
According to a number of randomized trials,
robotic access has an efficiency comparable to
laparoscopic one in restoring the anatomical
interposition of the pelvic organs. Among the
advantages of robotic ventral rectopexy, the
authors highlight a less intraoperative blood
loss, better visual control in the limited ana-
tomical spaces of the pelvis and greater ergo-
nomics for the surgeon [27-33] (Table 1).
However, the disadvantages of this technique
include the high cost of equipment, the need
for a complete reorganization of the surgery
room, as well as a longer operation time, which,
in addition to the early outcomes, is also

Are there any advantages of 3D laparoscopic technologies
in surgery for rectocele and rectal prolapse?

57



58

OPUTMHAIJIbHBIE CTATBU

ORIGINAL ARTICLES

Table 1. Studies of laparoscopic and robotic-assisted ventral mesh rectopexy

Number of Recurrence tin?:‘:rxitlz:il:'n
patients, total of abs., dockin ming Complications Observation
Studies, Authors Year (robotic/ robotic / g, min, P ’ period,
. . robotic/ n (%)
laparoscopic | laparoscopic . months
subgroups) subgroups laparoscopic
subgroups
Makela-Kaikkonen et al. [29] | 2016 30 (16/14) 0/0 202/195 5(31)/1(7) 3
Mehmood et al. [30] 2014 51 (17/34) 0/0 138/115 0/6 (17) 12
Makela-Kaikkonen et al. [31] | 2014 | 40 (20/20) 11 231/234 2 (10)/1 (5) 3
Mantoo et al. [32] 2013 118 (44/74) 3/6 191/163 5 (11)/15 (20) 16
Faucheron et al. [33] 2016 20 (10/10) 0/0 94/52,5 0/1 (10) 1

reflected in the ‘cost-effectiveness’ ratio due
to the longer work of the entire operating team
to perform a single procedure [29-33].

At the time of writing this article, we have not
found any reports in the Russian and foreign lit-
erature about the use of laparoscopic ventral rec-
topexy with a mesh implant using 3D equipment.
The undoubted advantage of this access is a three-
dimensional image of the surgical field, which al-
lows precise differentiation and dissection of
tissues and the detection of anatomical land-
marks — hypogastric nerves, right ureter, right
common and internal iliac arteries, median sacral
artery and vein, longitudinal ligament of the sa-
crum. In addition, more precise manipulations in
the confined space of the pelvis provide thorough
hemostasis, which generally creates conditions for
safer performance of all stages of the procedure in
comparison with traditional laparoscopic access.
The 3D system makes it possible to reduce the op-
eration time at a significantly lower cost of equip-
ment and the absence of time spent on ‘docking’
a robotic installation in comparison with robotic
procedure.

AIM

The aim of the study is to compare the early
and late results of the use of 3D and traditional
2D laparoscopic ventral mesh rectopexy in the
treatment of patients with rectocele and rec-
tal prolapse.
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PATIENTS AND METHODS

The study is a randomized prospective com-
parative study (NCT 04817150) in the main
(29 patients) and control (32 patients) groups,
which included patients aged 18-70 years, who
underwent laparoscopic surgery for rectocele

and/or rectal prolapse in 2015-2020.

The inclusion criteria are:

— Rectocele of the 3rd degree (according to
the Russian classification [34]) and the
3rd-4th stages according to POP-Q [35]
and/or rectal prolapse;

— Female gender;

— Age between 18 and 70 years.

The exclusion criteria are:

— severe and decompensated comorbidities
(class III-IV according to ASA [American
Society of Anesthesiologists]),

— oncological, hematological diseases, in-
flammatory bowel disease and inflamma-
tory disease of pelvic organs,

— pregnancy.
The patients were randomly assigned to 2 groups:
the main group (3D laparoscopic correction, 29
women) and the control group (2D laparoscopy,
32 women). For the distribution, the method of
simple fixed randomization using computer ran-
dom number generation was used. All the pro-
cedures were performed by one surgeon, whose
experience had been over 50 laparoscopic recto-
pexies by the time the study began.

KOLOPROKTOLOGIA, vol. 20, N 4, 2021
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Table 2. Preoperative characteristics of patients

Main group — 3D Control group — 2D Statistical
Clinical groups laparoscopic rectopexy laparoscopic rectopexy Differences
(n=29) (n=32)
Age, years, Me [Q,;Q,] 58 [50;63] 57 [48;62.5] p=0.47
Number of births, abs., Me [Q,;Q,] 3 [2;4] 2 [1;3] p=0.123
BML, kg/m? Me [Q,;Q,] 30.2 [25.1;32.2] 30.4 [28.6;32.3] p=0.31
Menstrual pause, abs. (%) 16 (55.2%) 19 (59.4%) p=0.741
Surgeries on the pelvic organs and 4 extirpations of the uterus 6 hysterectomies, -
anorectal area in the anamnesis with appendages, 12 CS, 10 CS,
3 hemorrhoidectomies 1 anterior colporraphy
2 posterior colporraphy, 4 hemorrhoidectomies
1 sphincterolevatoroplasty
Duration of symptoms, years, Me [Q,;Q,] 8 [5;10] 8.5 [5;11.5] p=0.58
Total points as per 13 [10;19] 11 [9;18,5] p=0.58
Cleveland Clinic Constipation score 11 [9;18.5]
(max — 30), Me [Q,;Q,]
Total points as per Incontinence score 2[1;3] 1[0;3] p=0.066
(max — 20), Me [Q,;Q,]
Stress urinary incontinence, abs. (%) 8 (27.6%) 9 (28.1%) p=0.96
Total points as per P-Qol scale (max — 55 [49;71] 65.5 [56;71] p=0.06
115), Me [Q,;Q,]

Note: *The differences are significant at p < 0.05.

For three-dimensional visualization in the
main group, surgery was performed using the
Olympus VISERA ELITE II system (Olympus
Corporation, Japan).

Preoperative check-up included a standard
clinical examination, examination in a gyne-
cological chair, as well as functional Valsalva
tests, cough, examination in a squatting posi-
tion, staging of pelvic prolapse according to
the POP-Q system, tonoperineometry, anos-
copy, colonoscopy, defecography, as well as
transperineal, transvaginal and transrectal ul-
trasound in the search of defects in the pelvic
floor muscles and anal sphincter.

The severity of clinical symptoms and theirim-
pact on quality of life were assessed using the
Prolapse-Quality of Life questionnaire [36] be-
fore surgery and at a follow-up 12 months after
the surgery.
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The patients were also surveyed according
to the Cleveland Clinic Constipation Scoring
System and Wexner’s anal Incontinence scale
at similar time [37].

When performing the surgery, its duration, the
intraoperative blood loss, complications and
their severity on the Clavien-Dindo scale were
recorded. In the early postoperative period,
the severity of the pain syndrome was assessed
according to the VAS, 24 hours after the end of
the procedure, and the patients’ need for nar-
cotic and non-narcotic analgesics.

It seems extremely important to assess the
site of the installed mesh, as well as the state
of the rectovaginal space at the mesh site.
The size of this space is directly related to the
volume of fluid collection due to the tissue
reaction to the mesh, the anatomical installa-
tion of the mesh, its adequate fixation to the
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mesorectum and pelvic floor muscles, as well
as the presence of postoperative seroma or
hematoma.

To assess this, we used transvaginal ultrasound
examination with a convex sensor on the 3rd
day after the surgery.

This test was also repeated during a follow-up
control in 2-3 weeks after laparoscopic recto-
pexy was performed.

Another question of the study was the evalua-
tion of the convenience and ergonomics of the
surgeon when using 3D systems. To determine
the degree of complexity of the procedure for
an experienced endoscopic surgeon, we se-
lected a validated questionnaire — the POMS
(Profile of Mood States) fatigue and psycho-
emotional state assessment scale [38], con-
sisting of 65 questions with answer options
on a five-point Likert scale from ‘not at all’ to
‘very much’. The operating surgeon was asked
to fill out a questionnaire immediately after
performing each procedure within the frame-
work of this study to determine the degree of
fatigue and strain after performing ventral
mesh rectopexy by traditional laparoscopic ac-
cess and using 3D systems.

All the data obtained were collected and struc-
tured into one database using the MS Excel 12
program (MicroSoft, USA). A descriptive and
comparative statistical analysis was carried
out using the software SPSS Statistic 26.0
(IBM, USA) and Statistica 10.0 (StatSoft, USA).
At the first stage, all quantitative data were
checked for compliance with the normal distri-
bution law (NDL) using the Shapiro-Wilk test,
since the volumes of all samples were less than
50 (the main group n = 29, the control group
n = 32). In the cases where the sample com-
ply with the NDL (when the significance level
was p > 0.05), the description was planned to
be carried out in the form of a mean and stan-
dard deviation (M + SD), and the comparison of
independent (between the study groups) and
dependent samples (before/after the study
in the same group) was carried out using the
Student's-test.

In the cases where the sample did not comply
with the NDL (significance level p < 0.05), the
description was planned to be carried out in
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the form of median, 25% and 75% quartiles
(Me [Q1;Q2]), and the comparison of inde-
pendent (between the study groups) and de-
pendent (before/after the study in the same
group) samples was carried out using the
Mann-Whitney test. Absolute (quantity) and
relative (percent) data were used to describe
categorical (nominal) data, and the y-Pearson
test was used to compare them. In the com-
parative analysis, significant differences be-
tween the study groups were considered when
the significance level of P was less than 0.05
(p < 0.05). The preoperative characteristics of
the patients are presented in Table 2.

The age of the patients in the study groups was
55.3 + 10.3 years (32-70 years, 58 [49;63]), the
number of births was 2.4 + 1.4 (0-5 births, 2
[1;3]), the average BMI was 29.26 + 4.49 kg/m?
(18.1-36 kg/m? 30.4 [28.2;32.3]). Previously
performed surgical procedures were in 36% of
the patients who underwent cesarean section,
16.4% underwent hysterectomy, 11.5% under-
went hemorrhoidectomy, 4.9% underwent col-
porrhaphy, and 1.6% underwent sphincterol-
evatoroplasty for grade 3 perineal rupture.
The duration of existing symptoms of pel-
vic prolapse was 8.16 + 4.0 years (2-20 years,
8 [5;11]). The score on the Cleveland Clinic
Constipation scale among patients — 13,8 +5,7
(6-28,12 [9;19]) points, stress urinary inconti-
nence was observed in 27.9% of patients.

The total score on the P-Qol scale before
surgery was 61.7 + 15.2 points (25-100, 63
[50;71]).

There were no significant differences in base-
line parameters among the patients, in all cas-
es p > 0.05.

After discharge from the hospital, the patients
were at follow-up 121 + 20.3 months.

In 12 months after the surgery, the patients
underwent a control clinical assessment, dur-
ing which the anatomical and functional re-
sults of the surgery were evaluated.

At the same time, the stage of prolapse accord-
ing to POP-Q, repeated questionnaires on the
CCCS, Wexner Incontinence scale, P-QOL, the
presence of stress urinary incontinence and
the patient’s overall satisfaction with treat-
ment according to the PGII (Patient Global

KOLOPROKTOLOGIA, vol. 20, N 4, 2021
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Impression of Improvement)
were taken into account [39].
The correction of rectocele was considered
successful if it was detected during control on
a gynecological chair with functional tests in
the early postoperative period of the degree
of POP 0-1 according to POP-Q. With a degree
of POP-Q = 2, the correction was considered
unsuccessful.

Anatomical relapse was defined as the omis-
sion of the pelvic organs POP-Q = 2 during a
control examination on a gynecological chair
in 12 months after.

Since, according to the developed design of the
study, all the surgeries were performed in the
same unit by the same surgeon, in order to im-
prove the quality of the data obtained. Also, the
assessment of early and late results of the sur-
gery was carried out by two blinded specialists.

questionnaire

Operative Technique

All the procedures were performed under gen-
eral anesthesia in the spinal position in the
Trendelenburg position. The bladder was cath-
eterized with a Foley catheter. The surgeon
was located at the head end of the operat-
ing table on the left, the assistant — at the
head end on the right, as shown in Figure 2.
Then 5 trocars were installed: 10 mm paraum-
bilical, 12 mm in the right hypogastric area and
3-5 mm trocars in the left hypogastric area, as
shown in Figure 3.

Stage I. After an overview laparoscopy, the
sigmoid colon was removed to the left with
an atraumatic clamp through the left lateral
port, and a J-shaped dissection of the parietal
peritoneum was performed from the projection
area of the longitudinal presacral ligament
at the level of the sacrum cape to the deep-
est point of the Douglas pouch by monopolar
coagulation (Fig. 4). After that, anatomical
landmarks of dissection were visualized: hy-
pogastric nerves, right ureter, right common
and internaliliac arteries, median sacral artery
and vein, and the longitudinal ligament of the
sacrum were identified. In the area of the rec-
tal-uterine pouch, dissection was performed in
the plane of the rectovaginal space along the
anterior surface of the rectum to the level of
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levators. Additional control of the level of dis-
section and integrity of the vaginal mucosa
and rectum was carried out using digital rectal
and vaginal examinations by a third assistant.
Stage II. A prolenemesh 3 x 20 cm, was inserted
into the abdominal cavity. The mesh was fixed
with an endogerniostapler to the levators for
the convenience of further application of in-
tracorporal sutures (Fig.5). Then the lateral
margins of the mesh were fixed along the an-
terior surface of the rectum to the mesorectal
fascia with a continuous suture with a 2-0 PDS
thread at one end (Fig.6).

Figure 2. Patient position and the location of the operating
team
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Figure 3. Port sites on the anterior abdominal wall
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After fixation, the third assistant additionally
performed digital control of the integrity of
the mucosa of the rectum and vagina.

Stage III. The opposite end of the mesh was
fixed to the longitudinal ligament of the sa-
crum with two separate sutures of 2-0 without
tension (Fig. 7).

Stage IV. The peritoneum was sutured with a
continuous absorbable suture over a mesh im-
plant (Fig. 8).

No drainages were used as a standard.

For three-dimensional visualization in the main
group, surgical procedure was performed using

l‘;

4 R

Figure 4. Intraoperative photo: the beginning of the parietal
peritoneum opening in the region of the sacral promontory

o

Figure 5.
ostepler

Figure 6. The mesh implant is positioned as required, its lateral
edges are fixed to the mesorectal fascia along the anterior sur-
face of the rectum with absorbable suture material
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the Olympus VISERA ELITE II system (Olympus
Corporation, Japan).

RESULTS

Eighty-seven operated patients in 2015-
2020 were included in the study.

Of these, 24 patients were excluded according
to the criteria, and 2 refused to participate. As
aresult, 61 patients underwent the randomiza-
tion: 29 were randomly assigned to the main
group, and 32 to the control group, as shown
in the CONSORT (Consolidated Standards of
Reporting Trials) diagram (Fig. 9) [40]. At the
follow-up stage, there was no dropout of the
patients. Thus, the present study includes the
data on the treatment of 61 patients. The fol-
low-up period for the patients was 1.75 + 1.69
(0-7.1 [0;3]) years.

The operative time in the main group was
74.1 + 14.0 minutes vs87.1 + 24.3 minutes in
the controls.

The intraoperative blood loss in the main
group was 19.8 + 9.6 ml, in the control one-
55.0 + 39.2 ml.

Figure 8. Peritonization is performed

KOLOPROKTOLOGIA, vol. 20, N 4, 2021
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Table 4 shows the medial values, 25% and 75%
quartiles, since the sample data did not com-
ply with the NDL according to the Shapiro-Wilk
test. According to the Mann-Whitney test,
there were no significant differences in the
hospital stay between the groups (p > 0.05).
The early results of surgery of the patients are
summarized in Table 3.

Compliance with
inclusion criteria
- 87 patients

According to the results of transvaginal ul-
trasound 2-3 days after rectopexy, a volume
of the fluid collection at the mesh site in
the main group was 21.2 + 9.7 (3-115) cm?,
and in the control group — 30.7 + 25.6 cm?
(5-120).

With control ultrasound within 2-3 weeks from
the moment of the surgery, the volume of the

- Availability of
exclusion criteria
(24 patients)

- Refusal to
participate
(2 patients)

RANDOMIZATION

Distribution
to a 3D group,
receiving
treatment

Follow-up:
loss of contact,
exclusion

Included in
data analysis

Figure 9. CONSORT diagram
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Distribution
to a 2D group,
receiving
treatment

Follow-up:
loss of contact,
exclusion

Included in
data analysis
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Table 3. Early results of laparoscopic 3D and 2D ventral rectopexy

Main group — 3D Control group — 2D _—
laparoscopic rectopexy laparoscopic rectopexy (isi:‘::rsetr]\f:aels
(n=29) (n=32)
Operative time, min., Me [Q,;Q,] 70 [63;80] 80.5[69;96] p=0.01%
Blood loss, ml., Me [Q,;Q,] 15 [15;30] 50 [17.5;90] p=0.001*
Hospital stay, days, Me [Q,;Q,] 4[3;6] 5 [4;6.5] p=0.35
Pain intensity by VAS 24 hours after surgery, Me 18 [11;31] 22.5[8.5;37.5] p=0.03*%
[a;:Q,]
Transvaginal ultrasound, volume of fluid 20 [14;29.3] 15.5 [8;56] p=0.02*%
collection at mesh site on 2nd-3rd days after
surgery, cm?, Me [Q,;Q,]
Transvaginal ultrasound, volume of fluid 6 [2;8] 5.5[2.3;10.5] p=0.27
collectionin2-3 weeks after surgery, cm?
Me [Q,;Q,]
Complications requiring reoperation - - p=1.0
Complications, abs. (%) - 1 (3.1%) case of p=1.0
rectovaginal septum
hematoma

Points on POMS scale immediately after surgery 48 [26;93] 74 [65.5;96.5] p=0.004*
(max — 160), Me [Q,;Q,]

Note: *The differences are significant at p < 0.05 according to the Mann-Whitney test for independent samples.

fluid collection decreased, 5.4 + 3.6 cm® and
6.7 + 5.3 cm® in the main and control groups,
respectively. Since the samples did not com-
ply with the NDL according to the Shapiro-
Wilk test, the medial and quartile data were
presented in Table 3. There were no complica-
tions requiring re-operation among patients
in both groups. In the early postoperative pe-
riod, 1 patient of the control group was found
to have a hematoma in the site of the recto-
vaginal septum, which was successfully evacu-
ated by aspiration (grade 3a according to the
Clavien-Dindo classification).

According to the results obtained, the score on
the fatigue scale for the surgeon after tradi-
tional laparoscopic rectopexy was 87.3 + 30.8
(57-160) points, whereas after the surgery
using 3D equipment, the average score was
56.4 + 33.5 (14-117).

We explain such differences by the lower psy-
cho-emotional stress of the surgeon in visual
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control and convenience of basic surgical ma-
neuvers when using 3D laparoscopy.

It was found that in 12 months after surgery,
there was no anatomical recurrence among the
patients of both groups. When studying the
functionalresults, it was revealed thataccording
to the Cleveland Clinic constipation scale, there
was a significant decrease in the symptoms of
obstructive defecation in both groups as well:
14.3 + 3.5 points before surgery and 6.8 + 1.3
in the main group, and 13.5 + 4.2 points ver-
sus 7.1 + 1.8 in the control group. According to
the Mann-Whitney test for dependent samples,
the differences before/after were significant in
both groups p < 0.05 in each case. The patients
noted a significant improvement in the quality
of life, which is reflected in the P-Qol question-
naire: 5.6 + 4.1 in the main group and 6.1 + 5.1
in the control group after surgery vs 57.9 + 25.3
and 65.1 + 29.3 before surgery, respectively (ac-
cording to the Mann-Whitney test for dependent
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Table 4.Late results of laparoscopic 3D and 2D ventral mesh rectopexy (follow-up 21.0 + 20.3 months).

Main group — 3D Control group — A
laparoscopic 2D laparoscopic dsi::c:rset:éaels
rectopexy (n = 29) rectopexy (n = 32)
Recurrence after 12 months according to POP-Q, abs. (%) 0 0 -
Cleveland Clinic Constipation scale score after surgery 7 [6;8] 81[7;8] p=0.42
(max — 30), Me [Q,;Q,]
Incontinence scale score (max — 20), Me [Q,;Q,] 0[0;1] 1[0;1] p=0.06
Stress urinary incontinence, % (abs.) 3.5% (1) 9.4% (3) p=0.35
P-Qol score (max — 115) after 12 months, Me [Q,;Q,] 6 [1;9] 4[2;11.5] p=0.64
PGII (Patient Global Impression of Improvement), Me [Q,;Q,] 1[1;1] 1[1;2] p=0.4

Note: *The differences are statistically significant at p < 0.05.

samples, the differences before/after were sig-
nificant in both groups p < 0.05 in each case).

DISCUSSION

Laparoscopic ventral rectopexy is currently a
widespread type of surgery in the correction of
posterior compartment prolapse, as indirectly
evidenced by a large number of studies on the
effectiveness and safety of this surgery, as well
as comparing its results with other methods of
correction of POP [4, 8-31].

The D'Hoore procedure includes dissection of
tissues in the rectovaginal septum from the
deepest point of the rectovaginal pouch along
the rectovaginal fascia to the level of the pel-
vic floor muscles, followed by the ribbon mesh
and fixing its opposite end to the anterior lon-
gitudinal ligament of the spine in the area of
the promontorium.

Recently the widespread implementation of ro-
botic surgery into practice took place.

The evaluation of the ‘cost-effectiveness’ ra-
tio was not the purpose of this study. However,
it is known that robotic rectopexy in compari-
son with laparoscopic surgery is more expen-
sive due to the high cost of re-equipment of
the operating room, as well as a longer opera-
tion time, and, accordingly, the labor costs of
the entire operating team for the treatment of
one patient.
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The use of 3D laparoscopy makes it possible to
realize the advantages of robotic surgery, such
as a better visual control in narrow spaces of
the pelvis, providing more accurate dissection
along with a lower risk of injury to anatomi-
cal structures and small blood vessels, without
significantly increasing economic costs.
Another advantage of using 3D laparoscopy
from the point of view of the healthcare sys-
tem is the issue of the learning curve for the
surgeon. The use of robotic surgical systems
implies special training not only for the oper-
ating surgeon, but also for the entire team. On
the contrary, the use of 3D laparoscopy does
not require special training of a surgeon who
has the skills of laparoscopic procedures.

At the time of writing this article, there were
no trials in the available literature on laparo-
scopic ventral rectopexy using 3D equipment.
The study included 61 patients with severe
rectocele and/or rectal prolapse. These pa-
tients consisted the main group (29 patients)
and the control one (32 patients). The follow-
up period was 21.0 + 20.3 months. One of the
indications for choosing the laparoscopic
method for rectocele was the absence of se-
vere defects in the patient of the 3rd level
of fixation of the pelvic organs according to
De Lancey, that is, the absence of changes in
the anatomy of the perineum, since transab-
dominal techniques do not imply correction of
these defects.

Are there any advantages of 3D laparoscopic technologies
in surgery for rectocele and rectal prolapse?
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The study showed significant advantages of
using 3D laparoscopy in reducing the time of
a procedure, the intraoperative blood loss, and
the postoperative painintensity. The operative
time in the main group was 74.1 + 14.0 min-
utes, while in the control group — 87.1 + 24.3
minutes. The intraoperative blood loss in the
3D laparoscopy group was 19.8 + 9.6 ml, in
the group of traditional 2D laparoscopy —
55.0 + 39.2 ml. The three-dimensional image
allowed the surgeon to perform maneuvers
with a better visual control and convenience
of basic techniques, which indirectly affected
the precision of the installation and fixation
of the mesh. The assessment of the trauma of
the procedure was carried out indirectly by the
severity of the pain syndrome according to the
VAS in 24 hours after the surgery. The mean
pain intensity in the 3D laparoscopy group was
18 mm, in the subgroup of traditional 2D lapa-
roscopy — 22.5 mm.

The important question of the postoperative
follow-up was the assessment of the rectovagi-
nal space and the mesh site fluid collection,
the hematomas and seromas here revealed
by ultrasound on the 2nd-3rd days after rec-
topexy. The volume of fluid collection in the
mesh site in the main group was 21.2 + 9.7
(3-115) cm?® vs 30.7 + 25.6 (5-120) cm?. With
ultrasound control 2-3 weeks later from the
moment of surgery, the volume of the fluid
collection decreased, amounting to 5.4 + 3.6
cm® and 6.7 + 5.3 cm®in the main and control
groups, respectively. The volume of the fluid
collection in the mesh site indirectly indicates
the accuracy of tissue dissection and the phys-
iology of the mesh installation and reflects the
result of the most technically difficult stage of
the procedure — separation of the rectovagi-
nal septum.

The ergonomics of the surgeon and better con-
ditions for visual control also affected the psy-
cho-emotional strain and fatigue.

The score on the POMS scale for a surgeon after
traditional rectopexy was 87.3 + 30.8 points,
whereas after surgery using 3D equipment it
was 56.4 + 33.5.

With the identical technique of procedure,
there were no significant differences in the
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functional results of the surgery. At a fol-
low-up after 12 months, no anatomical re-
currence was detected among the patients
of both groups. According to the Cleveland
Clinic constipation scale, a significant de-
crease in obstructive symptoms was ob-
served in both groups: 14.3 + 3.5 points be-
fore surgery and 6.8 + 1.3 in the main group,
and 13.5 + 4.2 points vs 7.1 + 1.8 in the con-
trol group.

The patients noted a significant improve-
ment in the quality of life, which is reflected
in the P-Qol questionnaire: 5.6 + 4.1 in the
main group vs 6.1 + 5.1 in the controls after
surgery vs 57.9 + 25.3 and 65.1 + 29.3 before
the surgery. We considered a follow-up 1 year
after the surgery to be an adequate follow-up
for this comparative study.

Thus, the use of 3D laparoscopy makes the pro-
cedure of ventral mesh rectopexy less trau-
matic compared to traditional 2D laparoscopy,
which is reflected by the intraoperative blood
loss, the operative time, and a lower postop-
erative pain intensity.

These factors make it possible to achieve a
more physiological laying of the mesh, which
is indirectly evidenced by a decrease in the
volume of the fluid collection in the mesh site.

CONCLUSIONS

The use of 3D laparoscopy when performing ven-
tral mesh rectopexy in patients with rectocele
and/or rectal prolapse is comparable in late an-
atomical and functional results with traditional
laparoscopic technique.

However, with regard to the surgical injury, the
first one has better results due to more accu-
rate visual control of anatomical landmarks in
the confined spaces of the pelvis, more precise
dissection, which is confirmed by a decrease in
the operative time, a lower postoperative pain,
a less intraoperative blood loss.

The decrease in the degree of injury to anatomi-
cal structures and the physiology of mesh posi-
tion indirectly allows to judge the decrease in
tissue reaction, expressed in the volume fluid
collection at the mesh site.

KOLOPROKTOLOGIA, vol. 20, N 4, 2021



OPUTMHAJIbHBIE CTATBU

ORIGINAL ARTICLES

The advantages of 3D laparoscopy can also include
greater convenience and ergonomics of work for
the surgeon, reflected in the reduction of fatigue
on the POMS scale after the surgery, with a slight
increase in the economic costs of installing and
using the necessary 3D equipment.

AUTHORS CONTRIBUTION

Concept and design of the  study:
Alexander G. Khitaryan, Anastasia A. Golovina
Collection and processing of material:
Anastasia A. Golovina, Sergey A. Kovaley,
Natalia A. Romodan, Albert Z.  Alibekov,
Inna A. Chepurnaya, Diana K. Shimchenko
Statistical processing: Anastasia A. Goloving,
Inna A. Chepurnaya, Diana K. Shimchenko

Text  writing:  Alexander  G.  Khitaryan,
Anastasia A. Golovina
Editing: Alexander G. Khitaryan,

Anastasia A. Golovina

INFORMATION ABOUT THE AUTHORS

Khitaryan, A.G. — Doctor of Medical Sciences,
Professor, Head of Department of Surgical Diseases
No. 3 of FSBEI RostSMU; Head of Surgery Unit of
RZhD-Medicine Clinical Hospitalin Rostov-on-Don;

REFERENCES

1. Wu JM, Matthews CA, Conover MM, Pate V, et al.
Lifetime risk of stress urinary incontinence or pelvic
organ prolapse surgery. Obstetrics and gynecology.
2014,;123:1201-6.

2. Wu JM, Wechter ME, Geller EJ, Nguyen TV, Visco
AG. Hysterectomy rates in the United States, 2003.
Obstetrics and gynecology. 2007;110:1091-5.

3. Wu IM, Hundley AF, Fulton RG, Myers ER. Forecasting
the prevalence of pelvic floor disorders in U.S. Women:
2010 to 2050. Obstet Gynecol. 2009 Dec;114(6):1278-83.
4. Fomenko 0.Yu., Shelygin Yu.A., Poryadin G.V.,
Titov A.Yu. et al. Functional state of the pel-
vic floor muscles in patients with the pelvic pro-
lapse. Koloproktologia. 2017;2:55-61. (in Russ.). DOI:
10.33878/2073-7556-2017-0-2-55-61

5. Goncharova E.P., Zarodnyuk I.V. MRI defectog-
raphy in pelvic floor descent syndrome (review).
Koloproktologia. 2020;1(19):117-130.(in Russ.). DOI:
10.33878/2073-7556-2020-19-1-117-130

6. Maher C, Feiner B, Baessler K, Christmann-Schmid C,
et al. Surgery for women with apical vaginal pro-
lapse. Cochrane Database of Systematic Reviews. 2016,

Ectb n1 npeumywectea 3D nanapockonmueckmx TeXHONOrMi
NPM1 XMPYPrU4eCckoM NIeHeHMM PEKTOLENE M BbINAAEHUS NPSMOM KUMKW

Golovina, A.A. — Surgeon of Russian RZhD-
Medicine Clinical Hospital in Rostov-on-Don;
postgraduate student of Department of Surgical
Diseases No. 3 of FSBEI RostSMU;

Kovalev, S.A. — Candidate of Medical Sciences,
Associate Professor of Department of Surgical
Diseases No. 3 of FSBEI RostSMU; surgeon of
RZhD-Medicine Clinical Hospital;

Romodan, N.A. — surgeon of RZhD-Medicine
Clinical Hospital;

Alibekov, A.Z. — Candidate of Medical Sciences,
Assistant of Department of Surgical Diseases No.
3 of FSBEI RostSMU;

Chepurnaya, I.A. — Resident of Department of
Surgical Diseases No. 3 of FSBEI RostSMU;
Shimchenko, D.K. — student of FSBEI RostSMU.

ORCID

Alexander G. Khitaryan — 0000-0002-2108-2362
Anastasia A. Golovina — 0000-0001-5647-1192
Sergey A.Kovalev — 0000-0001-7697-3384
Albert Z. Alibekov — 0000-0003-4724-3774

Inna A. Chepurnaya — 0000-0001-5633-3224
Diana K. Shimchenko — 0000-0001-9284-0127

Issue 10. Art. No.: CD012376. DOI: 10.1002/14651858.
CDo012376.

7. Rosamilia LA, Dwyer PL, Alvarez J, Chao F, et al.
Randomised controlled trial of posthysterectomy vagi-
nal vault prolapse treatment with extraperitoneal vagi-
nal uterosacralligament suspension with anterior mesh
reinforcement vs sacrocolpopexy (open/laparoscopic).
International Urogynecology Journal. 2012;23:5151.

8. Rondini C, Braun H, Alvarez J, Urzda MJ, et al.
High uterosacral vault suspension vs Sacrocolpopexy
for treating apical defects: a randomized controlled
trial with twelve months follow-up. International
Urogynecology Journal. 2015;26(8):1131-8.

9. D'Hoore A, Cadoni R, Penninckx F (2004) Long-term
outcome of laparoscopic ventral rectopexy for total
rectal prolapse. BrJ Surg. 91(11):1500-1505.

10. Boons P, Collinson R, Cunningham C, Lindsey I
Laparoscopic ventral rectopexy for external rectal pro-
lapse improves constipation and avoids de novo con-
stipation. Colorectal Dis. 2010;12(6):526-532. https://
doi.org/10.1111/§.1463-1318.2009.01859 .x

11. Wijffels N, Cunningham C, Dixon A, Greenslade G,

Are there any advantages of 3D laparoscopic technologies
in surgery for rectocele and rectal prolapse?

67



68

OPUTMHAIJIbHBIE CTATBU

ORIGINAL ARTICLES

et al. Laparoscopic ventral rectopexy for external rec-
tal prolapse is safe and effective in the elderly. Does
this make perineal procedures obsolete? Colorectal
Dis.  2011;13(5):561-566. https://doi.org/10.1111
/j-1463-1318.2010.02242 .x

12. Faucheron JL, Voirin D, Riboud R, Waroquet PA,
et al. Laparoscopic anterior rectopexy to the promon-
tory for full-thickness rectal prolapse in 175 consecu-
tive patients: short- andlongterm follow-up. Dis Colon
Rectum. 2012;55:660-665

13. Formijne Jonkers HA, Maya A, Draaisma WA,
Bemelman WA, et al. Laparoscopic resection rectopexy
versus laparoscopic ventral rectopexy for complete
rectal prolapse. Tech Coloproctol. 2014;18(7):641-646.
https://doi.org/10.1007/51015 1-014-1122-3

14. Mehmood RK, Parker J, Bhuvimanian L, Qasem E,
et al. Short-term outcome oflaparoscopic versus robot-
ic ventral mesh rectopexy for full-thickness rectal
prolapse. Is robotic superior? Int J Colorectal Dis.
2014;29(9):1113-1118. https://doi.org/10.1007/s0038
4-014-1937-4

15. Bjerke T, Mynster T. Laparoscopic ventral rectopexy
in an elderly population with external rectal prolapse:
clinical and anal manometric results. Int J Colorectal
Dis. 2014;29(10):1257-1262. https://doi.org/10.1007/
50038 4-014-1960-5

16. Randall J, Smyth E, McCarthy K, Dixon AR. Outcome
oflaparoscopic ventral mesh rectopexy for external rec-
tal prolapse. Colorectal Dis. 2014;16(11):914-919. https
://doi.org/10.1111/codi.12741

17. Gosselink MP, Joshi H, Adusumilli S, van Onkelen RS,
et al. Laparoscopic ventral rectopexy for faecal inconti-
nence: equivalent benefit is seen in internal and exter-
nalrectal prolapse. J Gastrointest Surg. 2015;19(3):558—
563. https://doi.org/10.1007/51160 5-014-2696-9

18. Consten EC, van Iersel JJ, Verheijen PM, Broeders IA,
et al. Long-term outcome after laparoscopic ventral
mesh rectopexy: an observational study of 919 con-
secutive patients. Ann Surg. 2015;262(5):742-747.
https://doi.org/10.1097/5la.00000 00000 00140 1 dis-
cussion 747-748

19. Chandra A, Kumar S, Maurya AP, Gupta V, et al.
Laparoscopic ventral mesh rectopexy for complete
rectal prolapse: a retrospective study evaluating out-
comes in North Indian population. World J Gastrointest
Surg. 2016;8(4):321-325. https://doi.org/10.4240/
wjgs.v8.i4.321

20. Rautio T, Makela-Kaikkonen J, Vaarala M,
Kairaluoma M, et al. Laparoscopic ventral rectopexy in
male patients with external rectal prolapse is associ-
ated with a high reoperation rate. Tech Coloproctol.
2016;20(10):715-720. https://doi.org/10.1007/510151-
016-1528-1

21. Lundby L, Iversen LH, Buntzen S, Wara P, et al.
Bowel function after laparoscopic posterior sutured

KOJNOMNPOKTOJOTNS, tom 20, N2 4, 2021

rectopexy versus ventral mesh rectopexy for rectal
prolapse: a double-blind, randomised single-centre
study. Lancet Gastroenterol Hepatol. 2016;1(4):291-
297. https://doi.org/10.1016/S2468-1253(16)30085-1
Surgical Endoscopy (2019) 33:2444-2455 2455

22. Emile SH, Elbanna H, Youssef M, Thabet W, et al.
Laparoscopic ventral mesh rectopexy vs Delorme’s
operation in management of complete rectal pro-
lapse: a prospective randomized study. Colorectal Dis.
2017;19(1):50-57. https://doi.org/10.1111/codi.13399
23. Luglio G, Tarquini R, Giglio MC, Sollazzo V, et al.
Ventral mesh rectopexy versus conventional suture
technique: a single-institutional experience. Aging
Clin Exp Res. 2017;29(Suppl 1):79-82. https://doi.
0rg/10.1007/s4052 0-016-0672-9

24. Fu CW, Stevenson AR. Risk factors for recur-
rence after laparoscopic ventral rectopexy. Dis Colon
Rectum. 2017;60(2):178-186. https://doi.org/10.1097/
DCR.00000 00000 00071 0

25. Madbouly KM, Youssef M. Laparoscopic ventral rec-
topexy versuslaparoscopic wells rectopexy for complete
rectal prolapse: long-term results. J Laparoendosc Adv
Surg Tech A. 2018;28(1):1-6. https://doi.org/10.1089/
lap.2017.0012

26. Chandra A, Singh P, Kumar S, Chopra N, et al.
Laparoscopic ventral rectopexy: a viable option in
procidentia with redundant sigmoid—an Indian per-
spective. J Minim Access Surg. 2018;14(4):304-310.
https://doi.org/10.4103/jmas.jmas_106_17

27. Munz Y, Moorthy K, Kudchadkar R, et al. Robotic
assisted rectopexy. Am J Surg. 2004;187:88-92.

28. Ayav A, Bresler L, Hubert J, Brunaud L, et al.
Robotic-assisted pelvic organ prolapse surgery. Surg
Endosc. 2005;19:1200-3.

29. Makela-Kaikkonen J, et al. Robot-assisted versus
laparoscopic ventral rectopexy for external, internal
rectal prolapse and enterocele: a randomised con-
trolled trial. Colorectal Dis. 2016;18(10):1010-1015.
30. Mehmood RK, et al. Short-term outcome of lapa-
roscopic versus robotic ventral mesh rectopexy for
full-thickness rectal prolapse. Is robotic superior? Int
J Colorectal Dis. 2014;29(9):1113-1118

31. Makela-Kaikkonen J, et al. Robotic-assisted and
laparoscopic ventral rectopexy in the treatment of rec-
tal prolapse: a matched-pairs study of operative details
and complications. Tech Coloproctol. 2014;18(2):151-
155

32. Mantoo S, et al. Is robotic-assisted ventral mesh
rectopexy superior to laparoscopic ventral mesh rec-
topexy in the management of obstructed defaecation?
Colorectal Dis. 2013;15(8):e469—-e475

33. Faucheron JL, et al. Day case robotic ventral
rectopexy compared with day case laparoscopic ven-
tral rectopexy: a prospective study. Tech Coloproctol.
2016;20(10):695-700.

KOLOPROKTOLOGIA, vol. 20, N 4, 2021



OPUTMHAJIbHBIE CTATBU

ORIGINAL ARTICLES

34, Vorobiev G.I. Osnovy koloproktologii. M.: MIA.
2006; pp. 193-208. (in Russ.).

35. Persu C, Chapple CR, Cauni V, Gutue S, et al. “Pelvic
Organ Prolapse Quantification System (POP-Q) — a
new era in pelvic prolapse staging”. Journal of Medicine
and Life. 2011;4(1):75-81. PMID 21505577.

36. Digesu GA, Khullar V, Cardozo L, Robinson D, et al.
P-QOL: a validated questionnaire to assess the symp-
toms and quality oflife of women with urogenital pro-
lapse. Int Urogynecol J. 2005;16:176—181; DOI 10.1007/
500192-004-1225-x.

37. Sohl W, Wexner SD. Pelvic Floor Dysfunction
Springer, London. 2008; Chapter 14-2, pp. 353-357,

Ectb n1 npeumywectea 3D nanapockonmueckmx TeXHONOrMi
NPM1 XMPYPrU4eCckoM NIeHeHMM PEKTOLENE M BbINAAEHUS NPSMOM KUMKW

38. Andrade E, Arce C, Torrado J, Garrido J, et al.
Factor structure and invariance of the POMS Mood
State Questionnaire in Spanish. Span J Psychol.
2010;13(1):444—452 22.]

39. Srikrishna S, Robinson D, Cardozo. Validation of
the patient global impression of improvement (PGI-I)
for urogenital prolapse. Int Urogynecol J Pelvic Floor
Dysfunct. 2010;21:523-8.

40. Schulz KF, Altman DG, Moher D; CONSORT Group.
CONSORT 2010 statement: updated guidelines for
reporting parallel group randomised trials. BMJ. 2010
Mar 23;340:¢332.

Are there any advantages of 3D laparoscopic technologies
in surgery for rectocele and rectal prolapse?

69



