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Abstract

Introduction: Pelvic organ prolapse (POP) is treated with a great variety of procedures and none is fully 
satisfactory. The aim of the study was to introduce and evaluate the effectives of laparoscopic trans teres vault 
suspension (LTTVS) technique as a new method for POP treatment.

Material and methods: In the years 2013-2014, eight symptomatic women with grades II-IV POP under-
went LTTVS procedure. The mean age of patients was 65.25 years (range from 52 to 76 years). The surgery en-
compassed total hysterectomy, suturing the vagina and fixation of uterosacral ligaments to the vaginal stump, 
fixation of stumps of round ligaments to the vaginal stump, and fixation of the vaginal stump to the anterior 
rectus fascia. Mean follow-up was 17.75 months (range from 6 to 27 months). 

Results: Eight patients were successfully operated. The symptoms of POP resolved after surgery and subjec-
tive quality of life increased. In one case a complication such as common fibular nerve injury appeared; however, 
it resolved after one month of physiotherapy. The other patient reported radiating pain down the leg after three 
months. No recurrence of vaginal stump prolapse was observed during the follow-up. 

Conclusions: LTTVS is a promising method for POP treatment. Due to repair with the use of native tissues, 
physiological placement of vaginal stump, and high efficacy it can be considered as an alternative to other POP 
surgeries. The method requires additional research on larger groups of patients. 

Key words: pelvic organ prolapse, uterine prolapse, laparoscopic, hysterectomy, vaginal stump suspension, 
minimally invasive surgery.

Introduction

Genital prolapse is a common disorder in women at 
large. It can happen to women of any age; however, it 
occurs most frequently in the postmenopausal period. 
This condition can develop also in younger, active wom-
en, for whom it is a troublesome issue. A great variety 
of modalities used to treat this disorder indicate that 
there is still a  lack of sufficiently good methods that 
could remove its symptoms completely [1-16].

Methods for treatment of uterine prolapse are con-
stantly being searched for and developed, so different 
operative techniques were regarded as the treatment 
of choice for this disorder at different stages of medi-
cine development. Among the first, there were vaginal 
or abdominal techniques of suspension of uterus, cer-
vix, or vaginal stump to various anatomical structures 
with the use of the own tissues (sacrospinous, utero-
sacral, and round ligaments). In the case of vaginal 
surgeries, they were combined with vaginal repair, and 
in the case of patients who are no longer sexually ac-
tive, the ultimate treatment was colpocleisis based on 
various modifications. Later, other supportive materi-

als were used i.a. parts of fascia lata, fasciae grafted 
from cadavers, or artificial elements such as meshes or 
tapes. The structure and functionality of these artificial 
materials has been developed over the years in order 
to meet medical needs. Introduction of laparoscopy to 
everyday practice has had revolutionised abdominal 
techniques used up to this time. This minimally inva-
sive and precise approach has enabled surgeons to see 
all areas and anatomical structures of the minor pelvis 
and to use different angles of vision.

Because of many reports describing erosions of 
mesh inserted by vaginal approach, again the preferred 
operative method became vaginal operation with the 
use of native tissues. Among abdominal operations, 
laparoscopic sacrocolpopexy remained a gold standard 
for a total repair of anterior, middle, and posterior de-
fect. This advanced technique is highly effective; how-
ever, it is also burdened with certain deficiencies such 
as intrusion to the area of retroperitoneal nerve plex-
uses, non-physiological placement of the vagina, and 
fixation to the sacrum associated with a certain risk of 
vascular complications [2, 3, 15, 17].
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The aim of the study is to assess the efficacy of 
laparoscopic trans teres vault suspension (LTTVS) in the 
operative treatment of uterine prolapse. This is a pre-
liminary report.

Material and methods

In the years 2013-2014, eight repair surgeries for 
female genital organ prolapse were performed. Enrolled 
women aged 52-76 years had suffered from at least 
grades II-III pelvic organ prolapse (POP). The procedure 
consisted of the vaginal stump suspension to the an-
terior rectus fascia along with round and uterosacral 
ligament fixation to the vaginal stump. Non-absorbable 
sutures were used. Additionally, in women with anterior 
defect, vaginal repair was performed simultaneously or 
as the first or second stage of the surgical procedure. 
Follow-up time was 6-27 months. All the patients gave 
informed consent prior to surgery.

All surgeries in the study were conducted by the 
same surgeon. The LTTVS procedure consists of the fol-
lowing steps:
1. Total laparoscopic hysterectomy.
2.  Suturing the vagina and fixation of uterosacral liga-

ments to the vaginal stump.
3.  Bilateral skin incision above the proximal end of the 

round ligament.
4.  Bilateral dissection of the anterior rectus fascia or 

aponeurosis.
5.  Capturing the sutured vaginal stump by a  double-

sided, twofold, non-absorbable thread.
6.   Dragging the non-absorbable suture through the 

round ligaments with the use of tubing forceps.
7.  Suturing stumps of round ligaments to the vaginal 

stump with non-absorbable suture. 
8.  After deflation of the abdomen, pulling the sutures 

and their fixation to the anterior rectus fascia or 
aponeurosis.

9. Skin suturing.
Cases of patients treated with the described pro-

cedure:
Patient no. 1, aged 52 years, was operated on 

19.02.2013. The patient presented the following symp-
toms: sensation of pulling in the lower abdomen, lower 
abdominal pain, and no problems with urination. In-
dications for surgery included: hyperplasia sine atypia 
and II-III grade POP. Surgical intervention: laparoscopic 
hysterectomy with appendages; V-LOCK suspension 
of the round and uterosacral ligaments to the vaginal 
stump; the vaginal stump suturing through the round 
ligament to the anterior rectus fascia with 2.0 sutures 
Ethibond Excel™ (Ethicon Inc., Somerville, NJ, USA).

Patient no. 2, aged 57 years, was operated on 
23.05.2013. The patient had suffered from uterus bulg-
ing for several years; however, POP was diagnosed 
a year earlier. The patient reported the feeling of incom-

plete emptying of the bladder, the need to urinate more 
often, and pulling pain in the lower abdomen. Indica-
tion for surgery was IV grade POP. Surgical interven-
tion: laparoscopically assisted vaginal hysterectomy 
(LAVH) with appendages along with anterior repair;  
V-LOCK suspension of round and uterosacral ligaments 
to the vaginal stump; vaginal stump suturing through 
round ligament to anterior rectus fascia with 2.0 Ethi-
bond sutures. 

Patient no. 3, aged 76 years, was operated on 
24.05.2013. The patient had suffered from uterus bulg-
ing for several years, and POP was diagnosed one and 
a  half years earlier. The patient reported the need to 
urinate more often, urine retention in the bladder, and 
pulling pain in the lower abdomen. Surgery was per-
formed due to total IV grade POP. Indication: total IV 
grade POP. Surgical intervention: LAVH with appendag-
es along with anterior repair; V-LOCK suspension of the 
round and uterosacral ligaments to the vaginal stump; 
vaginal stump suturing through the round ligament to 
the anterior rectus fascia with 2.0 Ethibond sutures.

Patient no. 4, aged 60 years, was operated on 
9.12.2013. The patient had suffered from uterus bulg-
ing for three years, and POP was diagnosed ten months 
earlier. The patient reported the need to urinate more 
often, urine retention in the bladder, and pulling pain 
in the lower abdomen. Indication for surgery included 
III grade POP; middle and anterior defect, and minor 
posterior defect. Surgical intervention: LAVH with ap-
pendages; suspension of the round and uterosacral lig-
aments to the vaginal stump with Vicryl 0 sutures (Vic-
ryl™, Ethicon Inc., Somerville, NJ, USA); vaginal stump 
suturing through the round ligament to the anterior 
rectus fascia with 2.0 Ethibond sutures.

Patient no. 5, aged 76 years, was operated on 
29.10.2013. The patient had suffered from uterus bulg-
ing for five years, and POP was diagnosed a year and 
a half earlier. The patient reported the need to urinate 
more often, urine retention in the bladder, and pulling 
pain in the lower abdomen. Indication: total IV grade 
POP. Surgical intervention: first stage operation – an-
terior and posterior repair was on 5.07.2013; second 
stage treatment for III grade POP and middle defect 
mainly included LAVH with appendages; suspension 
of the round and uterosacral ligaments to the vaginal 
stump with Ethibond 2.0 sutures; vaginal stump sutur-
ing through the round ligament to the anterior rectus 
fascia with 2.0 Ethibond sutures.

Patient no. 6, aged 63 years was operated on 
05.03.2014. The patient had suffered from uterus bulg-
ing for two years and POP was diagnosed half a year 
earlier. The patient reported the need to urinate more 
often, urine retention in the bladder, and pulling pain 
in the lower abdomen. Indication: III grade POP; middle 
and anterior defect, and minor posterior defect. Surgi-
cal intervention: LAVH with appendages; suspension 
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of the round and uterosacral ligaments to the vaginal 
stump with Ethibond 2.0 sutures; vaginal stump sutur-
ing through the round ligament to the anterior rectus 
fascia with 2.0 Ethibond sutures.

Patient no. 7, aged 69 years, was operated on 
13.06.2014. The patient had suffered from uterus 
bulging for three years, and POP was diagnosed eight 
months earlier. The patient reported the need to urinate 
more often, urine retention in the bladder, and pulling 
pain in the lower abdomen. Indication: total IV grade 
POP. Surgical intervention: LAVH with appendages; sus-
pension of the round and uterosacral ligaments to the 
vaginal stump with Ethibond 0 sutures; vaginal stump 
suturing through the round ligament to the anterior 
rectus fascia with 2.0 Ethibond sutures. Complication - 
common fibular nerve injury, which resolved after one 
month of physiotherapy. 

Patient no. 8, aged 69 years, was operated on 
19.11.2014. Indication: total III grade POP. The patient 
had suffered from uterus bulging for three years, and 
POP was diagnosed eight months earlier. The patient 
reported the need to urinate more often, urine reten-
tion in the bladder, and pulling pain in the lower ab-
domen. Surgical intervention: LAVH with appendages; 
suspension of the round and uterosacral ligaments to 
the vaginal stump with 0 Ethibond sutures; the vaginal 
stump suturing through the round ligament to the an-
terior rectus fascia with 0 Ethibond sutures. Complica-
tions: side effects of anaesthetics (nausea and vomit-
ing). The patient has suffered from fatty liver for many 
years and remained under supervision of a  liver clinic 
both before and after operation.

Results

In the study, eight symptomatic women were en-
rolled. The mean age of patients was 65.25 years (range 
from 52 to 76 years). The time of observation after sur-
gery ranged from 6 to 27 months (mean 17.75 months).

All of the eight patients were operated successfully 
with the use of LTTVS. In each woman, a defect of pel-
vic organs placement was corrected. Symptoms of POP 
resolved and no recurrence of vaginal stump prolapse 
was observed during the follow-up period. The surgical 
repair was most effective in women with apical defect 
or with associated medium-grade anterior and poste-
rior defect. In patients with large grade combined de-
fect (apical, posterior, and anterior), the best treatment 
results were achieved when the procedure of laparo-
scopic vaginal stump suspension was combined with 
anterior and posterior vaginal repair performed prefer-
ably at one stage.

Subjective quality of life increased to 7-10 points out 
of 10. All patients denied symptoms of POP. No compli-
cations appeared except in one patient with common 
fibular nerve injury, which resolved after one month of 

physiotherapy and another patient who reported radi-
ating pain down the leg after three months. Detailed 
condition of pelvic organs before and after LTTVS and 
the level quality of life are summarised in Table I. 

In the case of high-grade defect, both apical and an-
terior and posterior, the best treatment results were ob-
tained when the procedure of laparoscopic vaginal stump 
suspension was combined with anterior and posterior 
vaginal repair, preferably performed at the same time.

Discussion

In the study, a new method of POP treatment with 
the use of LTTVS technique is described. Our method 
has many advantages. One is the possibility to use na-
tive tissues without the need to applying tapes, which 
are not always tolerated well. The other is the physio-
logical placement of the vaginal stump, which is an ad-
vantage over methods using vaginal stump suspension 
to structures that are physiologically not attached to it, 
such as the sacrum. The application of non-absorbable 
sutures to strengthen physiological ligamentous sup-
port of the uterus seems to be much less aggravating 
than implantation of mesh, often resulting in greater 
response from adjacent tissues [11, 18]. Reinforced 
natural supportive material built from rectus abdominis 
muscles and round ligament – shortened and strength-
ened by non-absorbable sutures, can be considered as 
corrected native material. Some authors regard this mo-
dality as the preferred choice for POP repair [5, 7, 11].  
Another advantage of the proposed method is the pos-
sibility of performing radical surgery, i.e. the removal of 
the entire uterus without the necessity of leaving the 
cervix. Many authors believe that supravaginal uterus 
amputation is associated with lower risk of complica-
tions such as mesh erosion than total hysterectomy; 
therefore, the first modality is recommended when 
mesh implantation is considered for surgical repair [2, 
19]. Such recommendations do not apply when sutures 
are used for vaginal stump suspension. A large group of 
authors believe that a better technique for the correc-
tion of a prolapsed uterus is operation without removal 
of the cervix, maintaining the natural suspensory appa-
ratus of a ring built from the ligaments attached to the 
cervix. Others argue, however, that due to the damage 
to this ligamentous apparatus, it is no longer able to 
perform its suspensory function. In randomised trials, 
after five-year follow-up, a lower rate of urinary incon-
tinence was observed in patients with total hysterec-
tomy than in those with subtotal surgeries. Eleven per- 
cent of women who had undergone subtotal abdomi-
nal hysterectomy experienced vaginal bleeding after 
operation. The rate of other complications did not differ 
between groups [3].

Currently, during the debate on the usefulness of 
morcellation, the additional argument questioning the 
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superiority of supravaginal uterus amputation over total 
hysterectomy appears. In older women who suffer from 
POP more frequently than younger patients, morcella-
tion is associated with increased risk of complications 
[20]. Another question about the superiority of a lapa-
roscopic procedure over open surgery can be asked. It 
is known that minimally invasive endoscopic procedure 
offers a lot of benefits to a patient. Moreover, preserving 
part of the uterus – the cervix with already stretched 
suspensory apparatus, which lacks its functionality – is 
of questionable value. A subtotal hysterectomy is also 
possible in the presented technique, which is an advan-
tage for supporters of less radical uterine amputations; 
however, the authors are not convinced about the supe-
riority of subtotal hysterectomy over total hysterectomy 
in the context of POP repair success. Five-year observa-
tion proves more benefits in relation to urinary incon-
tinence and a  lack of any advantage of supravaginal 
uterus amputation over total hysterectomy in terms of 

recurrence rate and other complications [3, 15]. Another 
doubt is whether removal of the uterus is reasonable 
for POP repair [4, 5, 8, 10, 14]. Citing a group of experts, 
“hysterectomy is not a method of POP treatment”. How-
ever, the same experts believe that a golden method for 
a total repair of the three defects (anterior, middle, and 
posterior) is a  procedure of sacrocolpopexy, in which 
total or subtotal hysterectomy is one of the stages [2, 
3, 15, 17, 21]. Undoubtedly, this procedure has some 
limitations such as access into pararectal and perisacral 
space, which increases the risk of injury of the superior 
and inferior hypogastric plexuses and nerves, the obtu-
rator nerve, as well as the iliac, sacral, and rectal vessels. 
This technique is reserved for advanced operators who 
have excellent orientation in anatomical structures of 
the lesser pelvis with particular focus on rectovaginal 
and retroperitoneal pelvic floor space. Laparoscopies 
performed by such experienced surgeons are not with-
out the risk of the mentioned complications. 

Tab. I. Pelvic organs condition before and after laparoscopic trans teres vault suspension in eight patients

Patient Baseline 
diagnosis

Type of surgery After 
surgery

After three months After one year Last visit

Diagnosis Quality of life After one 
year

Quality of 
life

1

2-3 POP
II/III MD 

I AD
I PD

TLH + LTTVS
(stage I)

0 MD
I AD
0 PD

0 MD
I AD
0 PD

7/10
seldom 

radiating pain 
down the leg

0 MD
I AD
0 PD

8/10
11.05.2015

0 MD; I AD; 0 PD 
QoL 9/10

2

IV POP
IV MD
III AD
II PD

LAVH + LTTVS
+ anterior and 
posterior repair 

(stage I)

0 MD
0 AD
0 PD

0 MD
0 AD
I PD

9/10
0 MD
0 AD
I PD

9/10
19.05.2015

0 MD; 0 AD; I PD 
QoL 10/10

3

IV POP
IV MD
III AD
II PD

LAVH + LTTVS
+ anterior and 
posterior repair 

(stage I)

0 MD
0 AD
0 PD

0 MD
I AD
I PD

8/10
0 MD
I AD
I PD

8/10
19.05.2015

0 MD; II AD; I PD
QoL 8/10

4
III POP
III MD
II AD
I PD

TLH + LTTVS
(stage I)

0 MD
I AD
0 PD

0 MD
I AD
0 PD

8/10
0 MD
I AD
0 PD

8/10
11.05.2015

0 MD; I AD; 0 PD 
QoL 10/10

5

IV POP
IV MD
IV AD
III PD

Anterior and 
posterior repair 

(stage I)
TLH + LTTVS

(stage II  
after 3 m) 

0 MD
I AD
I PD

0 MD
I AD
I PD

9/10
0 MD
I AD
I PD

9/10
13.05.2015

0 MD; I AD; II PD 
QoL 9/10

6

III POP
III MD
II AD
I PD

TLH + LTTVS
(stage I)

0 MD
I AD
I PD

0 MD
I AD
I PD

10/10

0 MD
I AD
I PD

after 9 m

10/10
11.05.2015

0 MD; I AD; I PD 
QoL 9/10

7

III POP
III MD
II AD
I PD

TLH + LTTVS
(stage I)

0 MD
I AD
I PD

0 MD
I AD
I PD

8/10

0 MD
I AD
I PD

after 6 m

8/10
30.05.2015

0 MD; I AD; I PD
QoL 9/10

8

III POP
III MD
II/III LD

I PD

TLH + LTTVS
(stage I)

0 MD 
0 LD
I PD

– 9/10
27.05.2015

0 MD; II LD; I PD 
QoL 9/10

AD – anterior defect; LAVH – laparoscopically assisted vaginal hysterectomy; LD – lateral defect; LTTVS – laparoscopic trans teres vault suspension;  
MD – middle defect; PD – posterior defect; POP – pelvic organ prolapse; TLH – total laparoscopic hysterectomy; QoL – quality of life
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Hysterectomy is reasonable in POP repair in cases 
with highly stretched vagina. In such patients, uter-
ine removal along with part of the vagina significantly 
shortens the non-functional organ and enables the sur-
geon to suspend it effectively. An unquestionable ad-
vantage of radical procedure is a  priori prevention of 
further surgical intervention due to aging, and gradual 
tissue weakening leading to recurrence. Repeated oper-
ations are usually more difficult because every surgery 
changes the natural anatomical structures. If re-oper-
ation is required after uterus-preserving POP repair, 
removal of the remaining parts of genital organs may 
be necessary. Every following corrective surgery deletes 
the benefits from the previous operation and forces the 
operator to search for a new anatomical structure that 
can serve as a support for suspension. Considering all 
the pros and cons as well as the multiplicity of methods 
with or without uterine removal, the authors conclude 
that an excellent method does not exist, and each of 
them has its own disadvantages. 

Our two-year experience shows that our procedure 
has the highest effectiveness in women with apical 
defect or with associated medium-grade anterior and 
posterior. In the case of high-grade defect both apical 
and anterior and posterior, the best treatment results 
were obtained when the procedure of laparoscopic 
vaginal stump suspension was combined with ante-
rior and posterior vaginal repair, preferably performed 
at the same time. Similar observations can be found in 
the literature, where other authors suggest global POP 
repair performed in a single stage [10, 15, 16, 21]. Many 
operators are interested in a return to suspensions to 
anterior compartments of abdominal the cavity, among 
which anterior rectus fascia is the most popular. This al-
lows us to believe that our technique may be effective 
also in long-term observations. Liang et al. proposed 
a suspension technique in which the whole uterus was 
suspended to the anterior abdominal wall fascia with 
the use of an inelastic non-absorbable mesh [4]. Kurt 
et al. performed minimally invasive, uterus-preserving 
ligamentopexy of the round ligament to the anterior 
rectus fascia with the use of a suprapubic and extra-
peritoneal approach. The procedure is simple; however, 
it is addressed mainly to younger women who wish to 
preserve their uterus after and before natural deliver-
ies, or for older women for whom total hysterectomy 
would be too burdensome [10]. Both techniques re-
quired the use of additional anterior or posterior vagi-
nal wall repair in cases of co-existing anterior or poste-
rior defect. Dubuisson et al. from Switzerland described 
another modality. After supravaginal uterus amputa-
tion a  mesh is attached to the puborectalis ligament 
(similarly as in sacrocolpopexy) but fixed to anterior 
vaginal wall with the use of tackers, and then the mesh 
arms are sutured on the both sides to the abdominal 
oblique fascia in the retroperitoneal space [22]. The 

limitation of the first method is the impossibility of its 
use in women with additional indication to removal of 
the uterus. The limitation of the second one is the mesh 
itself. On the one hand the mesh gives strong adhesion 
and good support, but on the other hand the placement 
of a vaginal foreign body may result in hypersensitiv-
ity reactions. Implantation of mesh is more effective in 
women with cervix-sparing procedure which reduces 
the risk of mesh erosion. Comparing our procedure to 
various modifications of uterus suspension to rectus 
anterior fascia with the use of abdominal approach [4, 
10, 14], especially to the technique developed by Kurt, 
which had no recurrence after five-year follow-up [10], 
the authors hope to obtain similarly high effectiveness 
in long-term observations. However, final conclusion 
requires a wider study group and extension to at least 
five-years follow-up. This is a preliminary report. 

The limitations of the present report are the small 
study group and a lack of long-term follow-up; however, 
many authors describe new modalities of suspensions 
6-26 months after operation [1, 2, 4]. In this preliminary 
report, we describe eight patients, but the study group is 
constantly growing, which allows us to collect new data 
and gather further experience. Another two patients 
aged 59 and 61 years old with grades III-IV POP under-
went the LTTVS procedure while preparing this report, 
and the results will be presented in a full report of this 
study. In the present study, two-year follow-up showed 
high efficacy in middle defect repair and also high ef-
ficacy in middle defect combined with anterior and/or 
posterior defect. The evaluation of quality of life after 
operation increased to 7/10 – 10/10 and was much bet-
ter than before the operation, according to subjective 
patient assessment. The efficacy of the method was 
evaluated objectively based on a five-point scale, where 
0 denotes the lack of defect, I-III denotes the degree 
of the each defect, and IV denotes maximal descent of 
the uterus. Regarding group size, the authors modified 
the technique (vaginal stump suspension to round liga-
ments) regarded as ineffective and wanted to examine 
its efficacy first on small group of patients. During two-
year follow-up no recurrence of vaginal stump prolapse 
was observed. This enables the authors to believe that 
outcomes are promising; however, the assessment of 
the new technique requires a  larger study group and 
longer follow-up.

Conclusions

LTTVS is a  promising method for POP treatment. 
Among its advantages are repair with the use of native 
tissues, physiological placement of the vaginal stump, 
and high efficacy without any recurrence. LTTVS can 
be considered as an alternative to other POP surger-
ies. The method requires additional research on a larger 
group of patients and longer follow-up. 
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