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INTRODUCTION

Central defects in the stability of the pelvic floor present an 

anatomical problem afflicting women frequently at an advanced 

age, but also observed in young women with typical risk factor 

i.e. obesity and high parity. Recently, encouraging results have 

been reported after transperineal bilateral sacrospineous 

colpofixation (TPBCF).1,2

Historical treatment options include abdominal surgical 

interventions such as sacrocolpopexy or fascial slings,3,4 and 

operations via the vaginal approach such as the unilateral 
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Amreich-Richter operation with the vaginal apex sutured 

to the uterosacral ligament or other lateral structures after 

hysterectomy.5 More recently, extensive reconstructions using 

prosthetic mesh for the induction of neo-ligaments and neo-

fasciae have been advocated,6 sometimes also in the context of 

primary surgical interventions in the unpretreated patient.7

Intravaginal slings (IVS) placed transischiorectally have been 

proposed by Farnsworth8 and Petros9 shown to be promising 

in a small series of cases. However, rectal injury and erosions 

were identified as major problems of this technique which 

led to the abandonment of IVS.10 A refined approach to TPBCF 

utilizing a standardized 12-step procedure was developed.1 

Five-year results have recently been reported.2 The Bilateral 

Sacrospineous Colposuspension (BSC) was thereafter developed 

as a standardized reproducible procedure.11 It further minimizes 

the amount of foreign body implanted into the patient. The 

HexaPro polypropylene structure facilitates ingrowth of the 

mesh and in the BSC application for the first time adds elasticity 

and a self-adjusting character to the profile of apical suspension.

MATERIALS AND METHODS

The premanufactured BSC-Kit (A.M.I. Inc.) combines a U-shaped 

structure designed on the basis of the pelvic anatomy, 

that is comparable to an angulated tape made of HexaPro 

monofilament macroporous mesh, with two loading units of 

the I-Stitch-Instrumentation. At a material weight of 21 g/m2 

the entire implant weighs 0.054 g compared to a regular postal 

stamp at 0.085g. The mesh is isoelastic due to its hexagonal 

structure: 93% of the mesh surface consists of pores. The tensile 

strength is >16 N/cm.

In histological sections of a human explant on the occasion of 

a hysterectomy 3 months after previous uterus-sparing BSC the 

formation of limited fibrosis around each individual HexaPro 

fiber without confluence was substantiated (Figure 1).

In a prospective study 132 patients were treated by BSC according 

to the published standardized single incision technique at 

Elblandklinikum Riesa in an open single centre design.11 

Patients with significant anatomical defects in the median 

pelvic compartment resulting in various stages of vaginal, 

utero-vaginal or cervical prolapse were included. Primary and 

secondary cases were admitted to the trial. There was no patient 

selection and no other treatment modality for the treatment of 

prolapse was used for the duration of the study. There was no 

simultaneous tension-free vaginal tape or transobturator tape 

placement at the time of BSC in patients complaining of stress 

urinary incontinence (SUI).

Vaginal estriol pre-treatment for at least two weeks was 
mandatory.

Surgery was performed by two designated surgeons under 
general or regional anaesthesia following the published 
method.11 Follow-up examinations including pelvic ultrasound 
were performed upon discharge from the hospital and at 6 
months after surgery. The efficacy of the apical suspension 
was assessed as were surgical complications and quality of life 
parameters.

Intraoperative variables included feasibility of BSC placement, 
length of surgery, blood loss, injury to adjacent organs. 
Postoperative parameters were pain, complications i.e. 
hematoma formation and/or infection and duration of hospital 
stay. Also, symptoms of SUI, urge, dyschezia, dyspareunia were 
assessed.

Statistical Analysis

All postoperative examinations and determinations were 
performed by a single gyneacology specialist trained as a pelvic 
floor surgeon, but not otherwise involved in the trial.

Differences between frequencies were assessed using 
distribution-free statistics i.e Fisher’s exact test for small sample 
sizes or the Wilcoxon-test for differences of medians.

RESULTS

The mean age of the 132 participants was 68.1 years (standard 
deviation: 10.3, Table 1). 93% (n=123) were postmenopausal, 
7% (n=9) premenopausal, the median body mass index was 
27 [(range: 19-39) with parity at 2.2 (range: 1-7)]. The mean 
American Society of Anaesthesiology patient classification status 
was 2 (range: 1-3) (Table 2,3).

Figure 1. H&E staining of BSC histology after 3 months (vacuoles 
represent fibers removed by preparatory process)
H&E: Hematoxylin, BSC: Bilateral Sacrospineous Colposuspension
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Forty-eight patients (36.4%) had previously undergone 
hysterectomy (Table 4).

Preoperatively 73 patients (55.3%) complained of SUI, 76 (57.6) 
of urge symptoms and 30 (22.7%) of nycturia. Eight patients (6%) 
reported dyspareunia preoperatively (Table 5).

BSC was performed preserving the uterus or in combination 
with hysterectomy (53.8%). Median operating time was 53 
minutes and median blood loss was found to be only 10 mL. 
Anterior colporrhaphy was performed in 97 patients (73.5%), 
posterior colporrhaphy in 46 women (34.8%). During the course 
of the hospitalization of 3.3 days (1-6) pain assessed by a visual 
analogue scale of 1-10 was a median of 2 (0-8) on the day of 
surgery, 1.8, 0.8 and 0.4 on the following postoperative days 
(Table 3). No postoperative infections of the surgical field or 
hematomas were observed.

There were no failures of apical fixation after six months in the 
56 patients (42%) following the invitation for a follow-up visit.

One patient was pregnant and later delivered spontaneously. 
After delivery, exposure of the BSC was observed behind a 

unilateral vaginal tear and 2 cm of tape were resected at that 
time. The result of the BSC remained stable. This was the only 
patient with an “erosion” of the tape, which as such was caused 
by the obstetrical trauma rather than an adverse tissue reaction.

SUI was present preoperatively in 59% of the patients presenting 
for follow-up and remained a problem in 21%. Nycturia had 
been present in 25% preoperatively and was reduced to 16%. 
Dyschezia was reduced from 18% to 5%.

The frequency of dyspareunia remained numerically unchanged 
at 6% with 2% of patients reporting new onset of dyspareunia 
while the same number reported being cured of this problem by 
the surgery (Table 6).

Of the 56 patients presenting for follow-up, 26 (46.4) had 
preoperative urge problems. Seven of those reported no change 
in symptoms, four observed de novo symptoms and 19 of those 
preoperatively afflicted declared having been cured from this 
problem by the surgery representing 73% of those present at 
follow-up with preoperative complaints, the equivalent of a 
marked reduction in frequency (Table 7).

Table 7. Comparison of preoperative and postoperative 
URGE symptoms

 (n=56)  Pre, n Post, n
Relative 
difference

Urge
26
 

Unchanged: 7  -

De novo: 4  -

Cured: 19 73%

Urge: Urge urinary incontinence, Pre: Preoperative, Post: Postoperative, 
n: Number

Table 1. Patient age distribution

  n Mean SD Range Youngest Oldest

Age 132 68.1 10.34 46 43 89

SD: Standard deviation, n: Number

Table 2. Menopausal status

Menopausal status n %

pre-menopausal 9 7 

post-menopausal 123 93 

n: Number

Table 3. Patient characteristics

Patient characteristics

Height (m) 1.61 143-175

Weight (kg) 70 48-109

BMI 27 19-39

Parity 2.2 1-7

ASA 2 1-3

BMI: Body mass index, ASA: American Society of Anaesthesiology patient 
classification status

Table 4. Surgical Pre-treatment prior to BSC

Surgery n

Hysterectomy 48

Colpopexy 4

Anterior repair 24

Posterior repair 20

 BSC: Bilateral Sacrospineous Colposuspension, n: Number

Table 5. Preoperative symptoms

  n    % Frequency

SUI 73 55.3  -

Urge 76 57.6  -

Nycturia 30 22.7 2.6/night (1-8)

Dyspareunia 8 6  -

SUI: Stress urinary incontinence, Urge: Urge urinary incontinence, n: 
Number

Table 6. Comparison of preoperative and postoperative 
symptoms

(n=56)  % Pre % Post Difference

SUI 59 21 38%

Nycturia 25 (3/n) 16 (2/n) 9%

Dyschezia 18 5 13%

Dyspareunia 6 6 (+2/-2)  -

SUI: Stress urinary incontinence, Pre: Preoperative, Post: Postoperative, 
n: Number
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DISCUSSION

Fascia lata slings and suspension procedures using the 

round ligaments have been abandoned as have resorbable 

meshes due to the fact, that the body does not maintain neo-

ligaments without continuing stimulation of fibroblasts on site. 

Sacrocolpopexy with or without prosthetic mesh interposition 

should be combined with a Burch procedure for optimal results as 

shown by the studies of the NIH Pelvic Floor Disease Network.12-14 

In sum, this amounts to a significant surgical intervention with 

laparoscopic techniques adding their own spectrum of possible 

complications due to their transabdominal nature.

Amreich-Richter results are known for their surgery-induced 

dyspareunia, deep pelvic pain and secondary urinary continence 

problems making them unattractive especially for, but not limited 

to, the younger patient.15 While having been in clinical use for a 

long time, systematic studies of this entity are few. Modifications 

using unilateral or bilateral non-resorbable sutures that serve as 

fixing strings suspending the vaginal apex at a distance from the 

sacrum, unilateral resorbable suturing and other modifications 

are based merely on physician preference and have never been 

formally evaluated and remain experimental with anecdotal 

results. Therefore, there is no option of a randomized clinical 

trial comparing new methods against an apical fixation “gold 

standard”.

Large prosthetic implants as a primary treatment approach 

for female genital prolapse are meeting with increased 

scepticism due to their potential for complications. The FDA 

has recently issued a statement to the effect, that large meshes 

are contraindicated as primary treatment in such situations.16 

Recently, there are encouraging results using the extremely 

lightweight high-porosity HexaPro Mesh, a material, that is also 

employed in the BSC procedure.17,18

HexaPro Mesh is one of the most macroporous low-density 

monofilament meshes available. The use of polypropylene 

capitalizes on the enormous experience with the biocompatibility 

of this fiber. The mass of foreign body left in the patient weighs 

less than a postal stamp and is no larger than that of a suture 

i.e. during an Amreich-Richter procedure.11 It is hard to imagine, 

that this can be reduced any further without compromising the 

excellent stability of the result. The isoelasticity of the material 

is important, because it allows for the in situ self-compensation 

of any anatomical asymmetry in the placement of the two 

i-Stich sutures in the pelvis. Their position closely mimics the 

original anatomy of the uterosacral ligaments recreating the 

physiological pelvic situation. In the situation after hysterectomy 

bilateral vagino-sacral support is created.

The principal weakness of the present study lies in the possible 

selection bias induced by the decline in the number of patients 

following the invitation for re-examination after 6 months.

Strengths of this trial lie in the still comparably large number of 

patients and the meticulously standardized surgical procedure. 

The complete absence of patient selection and the assessment 

of study endpoints by a non-involved specialist to increase 

objectivity of the reported outcomes data and their applicability 

in the routine clinical setting.

Our data show minimal blood loss and an almost complete 

absence of surgical complications. The risk/benefit ratio of BSC 

can therefore be considered extremely favourable.

In comparison to other similar approaches of the past such as 

the IVS and the efficient and well-tolerated TPBCF it still further 

reduces surgical risks (Table 4) while maintaining excellent 

stability of the result.2 While long-term results have not been 

made available for BSC so far, it can be expected from the analogy 

to the anatomical correction with TPBCF, that also in BSC the 

stability of the apical suspension at six months will translate into 

similar data at 5 years.2

BSC is a standardized, few-step, reproducible and thereby 

teachable procedure with a steep learning curve.11 Designed 

for a broad clinical application as a single incision minimally 

invasive vaginal operation under general or spinal anaesthesia 

it lends itself to the treatment of all age groups from the 

young premenopausal patient in need of vaginal anatomical 

correction to women of advanced age. The indication for BSC 

is vaginal vault, cervical or uterine prolapse including complete 

procidentia. It is not designed to correct anterior, posterior or 

lateral pelvic floor defects. While women of child-bearing age 

should be encouraged to complete family planning before 

any surgical correction of anatomical pelvic floor problems, it 

appears, that in the incidental case of a pregnancy after BSC 

vaginal delivery may be safely considered.

Given the fact, that apical fixation increases the efficacy 

of anterior colporrhaphy,19 it is to be expected, that the 

combination of these two components will become standard in 

the near future. Also, in this respect, the compatibility of BSC 

with additional simultaneous vaginal surgical interventions is an 

additional advantage of this method.

BSC has the potential to successfully treat SUI as a single 

intervention or in combination with anterior colporrhaphy. 

Therefore, any additional procedure addressing the suburethral 

support should be deferred to the completion of BSC integration 

and at that point considered after reassessment.
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A result that warrants special attention is the marked decrease in 
urge complaints after BSC. In view of multi-component complex 
surgical interventions such as Cesa/Vasa often in combination 
with suburethral sling operations during secondary operations 
reporting results around 70-80% improvement in meeting 
abstracts, the Australian IVS data and now the BSC data show 
similar if not better potential for surgically addressing this 
problem, albeit in a much less invasive fashion with markedly 
less risk.8,20 This property of BSC is currently under more detailed 
investigation in an international multi-centre trial.

CONCLUSION

The data of TPBCF were already suggesting refining the concept 
of generalized statements regarding meshes currently published 
by the FDA and others. This position is now further substantiated 
by the data on BSC. The sum of the available data on the 
isolated apical fixation of the vagina or uterus or uterine cervix 
by polypropylene mesh indicates, that this approach to pelvic 
floor repair combining high efficacy and result stability with low 
operative and postoperative morbidity warrants a consideration 
separate from larger meshes, especially made out of the older 
generation of materials. 
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