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Uterine sparing surgical methods in pelvic organ prolapse

Pelvik organ prolapsusunda uterus koruyucu cerrahi yontemler
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Abstract

Pelvic organ prolapse (POP) is defined as the protrusion of pelvic organs to the vagen and is an important health problem in patients of older age. Today,
most women with POP prefer uterine sparing surgery due to the changes in lifestyle, beliefs, pregnancy desire, and understanding the role of the uterus
and cervix in sexual function. Therefore, the need for newer surgical procedures that involve less invasive surgery, reduced intraoperative and postoperative
risks, and a faster healing time in POP surgery have gained importance. Vaginal, abdominal, laparoscopic, and robotic methods are defined in uterine
preserving surgery but there is not yet a consensus on which of them should be chosen. In choosing the proper technique, the patient’s general status,
accompanying disease, correct indication, and the surgeon’s experience are all important. In our practice we prefer laparoscopic mesh sacrohysteropexy in
patients who prefer to preserve their uterus because of the lower costs and high success rates compared with abdominal and robotic techniques.
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Oz

Pelvik organlarin vajene protruzyonu olarak tamimlanan pelvik organ prolapsusu (POP) ileri yas kadinlarda ¢énemli bir saghk sorunudur. Giintimiizde POP
olan pek ¢ok kadin, yasam tarz1 degisiklikleri, inanislar, gebelik istemi, uterus ve serviksin cinsellikte 6neminin anlasiimasi gibi nedenlerle uterus koruyucu
cerrahi yontemleri tercih etmektedir. Bu ytizden POP cerrahisinde daha az invaziv, intraoperatif ve postoperatif riski az olan ve hizl iyilesme stireci olan
yeni cerrahi prosediirler giderek ¢énem kazanmustir. Uterus koruyucu cerrahide vajinal, abdominal, laparoskopik ve robotik yontemler tammlanmistir
ama hangisinin secilecegi konusunda net bir konsensus yoktur. Uygun teknigi secmede hastanin genel durumu, eslik eden hastalik, dogru endikasyon ve
cerrahin tercihi énemlidir. Biz kendi pratigimizde uterusunu korumak isteyen hastalarda abdominal ve robotik teknige kiyasla diistik maliyet, yiiksek basart
oranlan olan laparoskopik mesh sakrohisteropeksiyi tercih ediyoruz.

Anahtar Kelimeler: Pelvik organ prolapsusu, uterus koruyucu cerrahi, laparoskopi

Introduction vaginal fullness, and regression of the symptoms when lying
down. There may be irritation or infection of the skin when
the uterus is completely protruded(®). Most cases of uterine
prolapse have a higher incidence of miction and urinary
incontinence associated with cystocele, difficulty in defecation,
and rectal fullness associated with rectocele, as well as sexual
dysfunction due to anterior and posterior wall defects.

POP treatment changes according to the degree of the prolapse,

Pelvic organ prolapse (POP) is defined as the protrusion into
the vagina of pelvic organs from their normal anatomic position
due to ligamentous or fascial support deficiency. The terms
uterine prolapse, cystocele, rectocele, and enterocele are used
for the identification of localization. Multiple compartmental
defects are generally present together. POP is a common health

problem that effects half of women aged over 50 years. The risk
to women who undergo pelvic reconstruction due to POP and/
or urinary incontinence is 11%(1. POP is responsible for 20%
of major gynecologic operations in the United Kingdom(2).

Although uterine prolapse generally presents incidentally, it
may cause symptoms that disrupt quality of life, such as a sense
of pressure and discomfort. Symptoms include protrusion from
the vagina, pain in the lower abdomen and hip, the feeling of

symptoms, patient’s general status and choice, activity level
and fertility desire, and the surgeon’s choice of procedures and
skill(D). Observation is appropriate for asymptomatic or mildly
symptomatic patients. Women with severe prolapse or symptoms
require treatment, the strategies of which may be divided into
two parts: medical or surgical. Medical approaches include the
use of pessary and pelvic floor exercises,(1 it has been defined
‘uterine sparing methods’ or ‘not’ in surgical treatment.
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Vaginal hysterectomy has been performed to treat prolapse
for many years, but it has been found to be inadequate for the
elimination of pelvic support deficiency, because prolapse is
not the cause, but the result®. When vaginal hysterectomy
performed because of benign etiologies were compared with
those performed for the treatment of prolapse, the occurrence of
apical prolapse was observed to be six times higher(*). Uterine-
sparing surgery is increasingly preferred in the treatment of
POP surgery following the field’s increased understanding of
the benefits of the uterus.

Uterine sparing surgical modalities

Today, most women with POP prefer uterine-sparing surgery
because of changes in lifestyle, the desire for pregnancy, and the
understanding of the role of the uterus and the cervix in sexual
function. In a study in which women were asked whether
they would prefer to preserve their uterus, 20-46% said they
would choose preservation(3. In that study, as educational level
increased, more women preferred to keep their uterus. It has
been reported that women who have undergone hysterectomy
feel less feminine(®); hysterectomy can affect both sexual life
and personality(7). Uterine contractions, which help to reach
orgasm; shortening of the vagina during hysterectomy; nerve
damage; and loss of self-esteem may all affect one’s sexual
life. In conclusion, the patient’s self-esteem, body image, and
sexuality all increase with uterine-sparing procedures®).

The continued risk of cervical and endometrial cancer may be
a disadvantage of uterine-preserving POP surgery(®. Therefore,
cervical screening programmes should be continued as usual
after uterine-sparing procedures have been performed.
Beyond the decreased risk of perioperative and postoperative
complications, the risk of cervical and endometrial cancer may
be ignored, however(®.

In uterus-sparing surgery, the pelvic anatomy is not altered,
there is less intraoperative bleeding, and operating times and
hospital length of stay are both reduced(10). As a result, the
need for newer surgical procedures for POP surgery has gained
importance. These newer procedures involve less invasive
surgery, reduced intraoperative and postoperative risks,
and faster healing times. Vaginal, abdominal, laparoscopic,
and robotic methods have been defined in uterine-sparing
surgery,(7-11 but there is not yet a consensus on which method
is best. There is difficulty in performing similar surgical
techniques because there is no correlation between the size
of the anatomic defect and the symptoms of the prolapsus,
as well as the inadequacy in identifying patients with genital
prolapse(?). In choosing the proper technique to use, the
patient’s general status, any accompanying disease, accurate
indication, and surgeon’s experience are all important factors.

Transvaginal approaches

Five techniques have been described for uterine-sparing
transvaginal surgery: the Manchester operation, uterosacral

ligament fixation, sacrospinous ligament fixation, iliococcygeal
suspension, and colpocleisis. Nicita et al.(12) reported no
recurrence in a 31-month follow-up of patients who had
undergone vaginal-approach uterine-sparing surgery. In another
transvaginal approach study, the success rate was reported to be
89.5% over a 19-month follow-up period(13).

The Manchester procedure, the oldest method, was first described
in 1888 by Archibald Donald of Manchester, England, for the
treatment of cervical elongation(”). The procedure involves
amputation of the cervix, cardinal ligament plication, uterosacral
ligament plication, and anterior and posterior colporrhaphy(2).
This operation has the disadvantages of obstetric complications
such as subfertility, infertility, prolonged labour, pregnancy loss,
high failure and recurrence rates, dyspareunia, dysmenorrhoea,
and difficulty in endometrial and cervical sampling due to
cervical stenosis(7). This operation type is often not preferred
because of these issues(®).

In transvaginal uterosacral plication, the peritoneal cavity is
entered through a posterior colpotomy and the uterosacral
ligaments are divided from the cervix, plicated in the midline,
and reinserted into the cervix. In this way, the cardinal ligaments
pull the cervix upwards into the midline(4). Ureteral injury and
neurologic morbidity are high in this type of surgery because
the ureteral dissection cannot be made adequately(”). Another
disadvantage of this method is that the plication proportion is
low because the uterosacral ligaments are transected close to
the uterus.

In sacrospinous ligament fixation, the cervix and uterosacral
ligament are fixed 2 cm medial to the ischial spine, preferentially
to the right sacrospinous ligament. When compared with
vaginal hysterectomy, it is a safe and effective method(15).
There may be postoperative hip pain and bleeding in 10-15%
of patients with sacrospinous hysteropexy because of nerve
damage around the sacral plexus and the pudendal nerve(15).
Hefni et al.(16) found no difference between recurrence rates
when comparing groups in which the uterus was spared or not
spared. Van Brummen et al.(17) found similar recurrence rates in
their study, in which they compared sacrospinous hysteropexy
and vaginal hysteropexy. In uterine-sparing sacrospinous
fixation cases, recurrence rates have been reported to be very
low(18). The disadvantage of this technique is the deterioration
of the vaginal axis, because the sacrospinous ligament fixation
is performed unilaterally.

Transvaginal mesh surgery

Uterine sparing POP surgery can be performed transvaginally
using meshes. However, because biologic grafts can fail, the use
of synthetic mesh has become more popular. Meshes can be
applied separately or with the help of a mesh kit. Total surgical
kits (new-generation meshes Prolift, Gynecare, Johnson &
Johnson, New Jersey, USA; Avaulta Anterior BioSynthetic
Support System) have the advantage of easy application and
short operating times, but the disadvantage of a high rate of
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erosion19). In a recent study in which these new-generation
meshes were used, 98% of patients had no intraoperative
complications, 0.62% had bladder injury, mesh erosion in
4%, and patients had remarkable regression in their vaginal
symptoms during follow-up(20). Mesh-augmented POP surgery
has better anatomic outcomes, but similar functional outcomes;
mesh surgery is inappropriate and selected patients may reduce
the mesh complication rates.

Laparoscopic approaches

The laparoscopic approach to POP surgery is technically
difficult. The surgeon has to be very familiar witgh laparoscopic
suture techniques, pelvic anatomy, and retroperitoneal space
anatomy. Laparoscopic techniques include laparoscopic
suture sacrohysteropexy (LSH) and laparoscopic mesh
sacrohysteropexy (LMH)(™,

Suture sacrohysteropexy

LSH is a safe and effective procedure in the management of POP
for those who want to spare their uterus. In this procedure,
the pouch of Douglas is closed, and the uterosacral ligaments
are plicated and attached to the cervix. In a study in which
43 patients with symptomatic uterine prolapsus who had
been treated with LSH were followed up for 12+47 months
and prolapsus symptoms regressed in 81% of patients and
disappeared in 79%; LSH was reported to be a safe and effective
method in prolapsus surgeryD. The success rate of LSH seems
to be lower than that of LSH, which is performed with meshes.
There is less ureter injury and uterosacral ligament plication
is more successful because ureter dissection can be performed
better in LSH, which leads to better results in POP surgery.
In addition, because abdominal exploration is performed
laparoscopically, co-existing pathologies can be restored during
the same session.

Mesh sacrohysteropexy

In LMH, the uterus is suspended from the sacral promontorium
using a non-absorbable synthetic mesh at the level of the
uterosacral ligament(2). By this suspension, the elevation of the
vaginal axis restores the problem of anterior vaginal wall prolapse
(cystocele), long-term anatomic restoration is achieved, and a
normal vaginal axis and sexual function are maintained. This
shows that sacrohysteropexy restores vaginal axis, is safe, and
improves sexual function and micturition(10). Ideally, the mesh
used in sacrohysteropexy must be inert, resistant to mechanical
stress, sterile, and non-carcinogenic.

Laparoscopic sacrohysteropexy (LS) has become a preferred
method because surgeons’ experience and skills, augmented by
improved laparoscopic equipment, have developed(?). Healing
times are shorter, the anatomy is more visible with laparoscopy,
hemostasis is much better, and blood loss is less because of
sufficient pressure. The other advantages are that postoperative
pain is less, hospitalization times are shorter, the healing process
is faster, incisions are smaller, ureteric injury is less than with
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the vaginal route, and it has positive effects on sexual function
due to maintenance of the vaginal anatomy(2). In addition,
there are fewer intraoperative adhesions, which prevents future
infertility. Price et al.,(7) in a 10-week postoperative follow-up
of 511 patients, found the success rate to be 98%, and reported
that this was an effective and feasible procedure for treatment of
POP. Rosenblatt et al.22) showed that this was an effective and
safe method in their study of 40 patients. Perez et al.(23) reported
that life quality increased after laparoscopic sacrocolpopexy.
Complications are rare in laparoscopic sacrohysteropexy.
Probable complications include retroperitoneal hematoma,
which can occur during the peritoneal dissection over the sacral
promontorium (2%); large bowel injury (2%); mesh erosion;
and recurrence). The most common approach in LS is to place
the proximal portion of the mesh on the posterior cervix and
upper vagina, and the distal portion on the sacrum. These who
have anterior prolapsus may not benefit from this method; in
these cases, some authors have recommended passing the arms
of the mesh from the posterior to anterior cervix and vagina
through the broad ligament. However, uterine vasculature may
be constricted and uterine vascular supply may be damaged,
which may be important in uterine expansion during pregnancy.
Vree et al.2% fixed the arms of the mesh to the medial of the
uterine arteries at the level of internal os.

If there are no hysterectomy indications, LS seems to be a good
method for the treatment of POP Correct placement of the
mesh plays an important role in long-term success. Posterior
located myoma uteri is not a contraindication for laparoscopic
sacrohysteropexy. Faraj et al.(2) successfully performed
laparoscopic myomectomy and sacrohysteropexy in a patient
aged 55 years with grade 3 uterine prolapse and intramural
myoma in the uterosacral ligament that did not allow for mesh
placement.

Abdominal techniques

Abdominal sacrohystreopexy

Abdominal sacrohysteropexy (ASH) has been considered
to be the gold standard for uterine prolapse because of its
high success rates and long-term results(2%). In ASH, with
the help of a mesh, the uterus is suspended from the sacral
promontorium at the level of the uterosacral ligament. The
abdominal approach in uterine sparing POP surgery has been
found to achieve a success rate of 100% in apical compartment
defects and 80% in other defects(26). Barranger et al.,27) in
an 8-160-month (mean 44.5) follow-up of 30 patients upon
whom they had performed Burch and posterior colporrhaphy
in the same session, reported intraoperative complication rates
as 6.6% and postoperative complication rates as 13.3%. In the
same study, mesh erosion was reported to be 3.3%, recurrence
6.6%, and 93.3% of post-operation pregnancy cases ended
successfully. In their 25-month follow-up studies of patients
after abdominal sacrohysteropexy, Leron et al.(28) (in their 20
cases) and Demirci et al.(29) (in their 13 cases) reported no
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intraoperative or postoperative complications; both studies
reported the recurrence risk as <5%(28.29). In patients with
POP who want to spare their uterus, ASH provides long-term
anatomic restoration and normal vaginal axis, is safe and
effective, and has high success rates and low complication
rates.

However, ASH does have gastro-intestinal complications such
as bowel injury; ileus; retroperitoneal hematoma; wound-
site infection (11.1%); small bowel obstruction (18.9%); and
general complications such as mesh erosion, hemorrhage
(8.9%), and the recurrence of prolapses(11,1527,29) Moiety
et al.,(1D in their study of 33 patients who underwent ASH,
reported the mean operation time as 45.7 minutes (range, 30-75
minutes) and hospitalization time as 2.45 days. They reported
one rectal injury, one median sacral venous injury, two voiding
difficulties, and two recurrences in sixth months. They reported
the objective success rate as 93.3% and the subjective success
rate as 83.3%, and also that the technique was safe, successful,
and easy to learn(1 D),

Constantini et al.(26) performed ASH on 47 patients and LS
on 8 patients among 55 patients with symptomatic POP and
followed them up for an average of 63 months(26). There were
no cases of prolapse recurrence, but they found cystocele in
7.7%, rectocele in 5.7%, and anterior and posterior vaginal wall
prolapsus in 13.4% of the patients. They observed significant
improvement in their patients’ sexual-, urinary-, and bowel
symptoms(20). Operation times are short, morbidity is more
infrequent, the technique is easier, and success rates are high
with the abdominal approach, but the risk of mesh erosion is
higher than in laparoscopic treatment.

Robotic surgery

Robotic assisted laparoscopic sacrohysteropexy

Robotic-assisted laparoscopic sacrohysteropexy (RALS) allows
3D viewing, suturing and dissection capacity, has increased
robotic manoeuvring capability, and is minimally invasive.
It provides good hemostasis, shorter hospitalization times,
less morbidity and postoperative pain, but it is an expensive
method(30). Seror et al. 3D reported that better long-term results
could be achieved with improved suturing and dissection. The
long-term effects of RALS have been found to be comparable
with abdominal operations@). In two studies, intraoperative
bleeding was found to be less than 50 mL32.,33). Geller et al.(30)
reported intraoperative bleeding to be 103 mL in RALS and
412 mL with abdominal sacropexy. The hospitalization time
was reported to be one day by Geller et al., and two days by
Mouruks et al.32); Geller et al.30) reported legth of stay was
three days for abdominal sacrohysteropexy and Mouriks et al.
reported that RALS increased quality of life, and was a safe and
effective method(32).

The mean operation time in RALS is 160-328 minutes(30,32-34),
The operating time in ASH is 89 minutes, and LS ranges from
180-237 minutes(33,35). RALS and LS require much time and

practise to be learned(3*) Operation times in LS decrease after
the first 30 procedures, and stabilize after 90 procedures3).

Pregnancy after uterine sparing surgery

Pregnancy data after uterine sparing POP surgery are not clear.
Women who have prolapsus surgery must be warned because
the effects of pregnancy and delivery with this reconstructive
procedure are not clear. Twenty-four (9.4%) of 257 women
who underwent POP surgery became pregnant, of these,
six had Cesarean births, and ten had vaginal births, eight of
which resulted in abortion(l Lewis et al.36) reported mesh-
related pelvic pain in the third trimester and found recurrence
two years after delivery in a woman who became pregnant
six months after undergoing laparoscopic sacrohysteropexy.
She was then treated with robotic supracervical hysterectomy,
sacrocolpopexy, and perineorrhaphy(36).

The outcomes of uterine sparing surgery

Several studies have been conducted to determine whether
recurrence rates increase after uterine sparing surgery
compared with procedures that do not spare the uterus.
Hefni et al.(10) found no difference between recurrence rates.
Brummen et al.(17) compared recurrence rates between
sacrospinous hysteropexy and vaginal hysteropexy and
found similar recurrence rates. Recurrence after sacrospinous
fixation, which spares the uterus, have also been reported
to be low(18,37). Nicita et al.(12) reported no recurrence in
a 31-month follow-up study after vaginal-approach uterus-
sparing surgery.

Results

Uterine-sparing techniques in POP surgery have the advantage
of not disturbing the pelvic anatomy, less intraoperative
bleeding, and shorter operation and hospitalization times.
These techniques also maintain the patient’s self-esteem and
sexuality. Uterine-sparing POP surgery may be performed
using abdominal, laparoscopic, and robotic methods. LMH is
a successful and safe method of POP surgery. In our practise,
we prefer LMH in patients who prefer to spare their uterus
because of the lower costs and higher success rates compared
with abdominal and robotic techniques.

Concept: Esra Nur Tola, Evrim Erdemoglu, Ebru Erdemoglu,
Design: Esra Nur Tola, Evrim Erdemoglu, Ebru Erdemoglu,
Data Collection or Processing: Esra Nur Tola, Analysis or
Interpretation: Esra Nur Tola, Evrim Erdemoglu, Literature
Search: Esra Nur Tola, Writing: Esra Nur Tola, Ebru
Erdemoglu, Peer-review: External and Internal peer-reviewed,
Conlflict of Interest: No conflict of interest was declared by the
authors, Financial Disclosure: The authors declared that this
study has received no financial support.

References

1. Maher C, Feiner B, Baessler K, Adams EJ, Hagen S, Glazener CM.
Surgical management of pelvic organ prolapse in women. Cochrane
Database Syst Rev 2010:CD004014.

171



Turk J Obstet Gynecol 2015;12:168-72

Esra Nur Tola et al. Uterine sparing surgery in prolapse

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Faraj R, Broome J. Laparoscopic sacrohysteropexy and myomectomy
for uterine prolapse: a case report and review of the literature. ] Med
Case Rep 2009;3:99.

Crafoord K, Sydsjo A, Nilsson K, Kjolhede P. Primary surgery of
genital prolapse: a shift in treatment tradition. Acta Obstet Gynecol
Scand 2006;85:1104-8.

Dietz V, Schraffordt Koops SE, van der Vaart CH. Vaginal surgery
for uterine descent; which options do we have? A review of the
literature. Int Urogynecol ] Pelvic Floor Dysfunct 2009;20:349-56.
Korbly NB, Kassis NC, Good MM, Richardson ML, Book NM, Yip S,
et al. Patient preferences for uterine preservation and hysterectomy in
women with pelvic organ prolapse. Am J Obstet Gynecol 2013;209:470.
Good MM, Korbly N, Kassis NC, Richardson ML, Book NM, Yip S,
et al. Prolapse-related knowledge and attitudes toward the uterus in
women with pelvic organ prolapse symptoms. Am J Obstet Gynecol
2013;209:481.

Price N, Slack A, Jackson SR. Laparoscopic hysteropexy: the initial
results of a uterine suspension procedure for uterovaginal prolapse.
BJOG 2010;117:62-8.

Zucchi A, Lazzeri M, Porena M, Mearini L, Costantini E. Uterus
preservation in pelvic organ prolapse surgery. Nat Rev Urol
2010;7:626-33.

Costantini E, Mearini L, Bini V, Zucchi A, Mearini E, Porena M.
Uterus preservation in surgical correction of urogenital prolapse. Eur
Urol 2005;48:642-9.

Zucchi A, Mearini L, Mearini E, Costantini E, Bini V, Porena
M. Treatment of varicocele: randomized prospective study on
open surgery versus Tauber antegrade sclerotherapy. J Androl
2005;26:328-32.

Moiety FM, Hegab HM, Ghanem IA, Zedan WM, Salem HA.
Abdominal sacrohysteropexy for uterovaginal prolapse: a prospective
study on 33 cases. Arch Gynecol Obstet 2010;281:631-6.

Nicita G, Li Marzi V, Filocamo MT, Dattolo E, Marzocco M, Paoletti
MC, et al. Uterus-sparing vaginal surgery of genitourinary prolapse
employing biocompatible material. Urol Int 2005;75:314-8.

Huang KH, Chuang FC, Fu HC, Kung FT. Polypropylene mesh as an
alternative option for uterine preservation in pelvic reconstruction in
patients with uterine prolapse. ] Obstet Gynaecol Res 2012;38:97-101.
Ugurlucan FG, Yasa C, Bastu E, Dural O, Yalcin O. Uterus sparing
pelvic organ prolapse surgery. ] Istanbul Med Facul 2013,76:59-64.
Dietz V, Huisman M, de Jong JM, Heintz PM, van der Vaart CH.
Functional outcome after sacrospinous hysteropexy for uterine
descensus. Int Urogynecol J Pelvic Floor Dysfunct 2008;19:747-52.
Hefni M, El-Toukhy T, Bhaumik ], Katsimanis E. Sacrospinous
cervicocolpopexy with uterine conservation for uterovaginal
prolapse in elderly women: an evolving concept. Am ] Obstet
Gynecol 2003;188:645-50.

van Brummen HJ, van de Pol G, Aalders CI, Heintz AP, van der Vaart
CH. Sacrospinous hysteropexy compared to vaginal hysterectomy as
primary surgical treatment for a descensus uteri: effects on urinary
symptoms. Int Urogynecol J Pelvic Floor Dysfunct 2003;14:350-5.
Kovac SR, Cruikshank SH. Successful pregnancies and vaginal
deliveries after sacrospinous uterosacral fixation in five of nineteen
patients. Am J Obstet Gynecol 1993;168:1778-83.

Altman D, Védyrynen T, Engh ME, Axelsen S, Falconer C; Nordic
Transvaginal Mesh Group. Short-term outcome after transvaginal
mesh repair of pelvic organ prolapse. Int Urogynecol J Pelvic Floor
Dysfunct 2008;19:787-93.

172

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Balchandra P, Marsh E Landon C. Perioperative outcomes and
prospective patient reported outcome measures for transvaginal
mesh surgery. Arch Gynecol Obstet 2015;292:875-82.

Maher CE, Carey MP, Murray CJ. Laparoscopic suture hysteropexy for
uterine prolapse. Obstet Gynecol 2001;97:1010-4.

Rosenblatt ~ PL, TR. Laparoscopic
sacrocervicopexy for the treatment of uterine prolapse: a retrospective
case series report. ] Minim Invasive Gynecol 2008;15:268-72.

Perez T, Crochet P, Descargues G, Tribondeau P, Soffray F, Gadonneix
P, et al. Laparoscopic sacrocolpopexy for management of pelvic
organ prolapse enhances quality of life at one year: a prospective
observational study. ] Minim Invasive Gynecol 2011;18:747-54.
Vree FEM, Cohen SL, Kohli N, Einarsson JI. Case report: a novel
method for uterine-sparing hysteropexy. Female Pelvic Med Reconst
Surg 2012;18:247-8.

Elliot DS, Krambeck AE, Chow GK. Long-term results of robotic
assisted laparoscopic sacrocolpopexy for the treatment of high-grade
vaginal vault prolapse. J Urol 2006;176:655-9.

Costantini E, Lazzeri M, Zucchi A, Bini V, Mearini L, Porena M. Five-
year outcome of uterus sparing surgery for pelvic organ prolapse
repair: a single-center experience. Int Urogynecol J 2011;22:287-92.
Barranger E, Fritel X, Pigne A. Abdominal sacrohysteropexy in
young women with uterovaginal prolapse: long-term follow-up. Am
J Obstet Gynecol 2003;189:1245-50.

Leron E, Stanton SL. Sacrohysteropexy with synthetic mesh for the
management of uterovaginal prolapse. BJOG 2001;108:629-33.
Demirci 29 Ozdemir I, Somunkiran A, Doyran GD, Alhan A, Gul
B. Abdominal sacrohysteropexy in young women with uterovaginal
prolapse: results of 20 cases. ] Reprod Med 2006;51:539-43.

Geller EJ, Siddiqui NY, Wu JM, Visco AG. Short-term outcomes of
robotic sacrocolpopexy compared with abdominal sacrocolpopexy.
Obstet Gynecol 2008;112:1201-6.

Seror ], Yates DR, Seringe E, Vaessen C, Bitker MO, Chartier-Kastler
E, et al. Prospective comparison of short-term functional outcomes
obtained after pure laparoscopic and robot-assisted laparoscopic
sacrocolpopexy. World J Urol 2012;30:393-8.

Mourik SL, Martens JE, Aktas M. Uterine preservation in pelvic
organ prolapse using robot assisted laparoscopic sacrohysteropexy:
quality of life and technique. Eur ] Obstet Gynecol Reprod Biol
2012;165:122-7.

Daneshgari E Kefer JC, Moore C, Kaouk J. Robotic abdominal
sacrocolpopexy/sacrouteropexy repair of advanced female pelvic
organ prolaspe (POP): utilizing POP-quantification-based staging
and outcomes. BJU Int 2007;100:875-9.

Akl MN, Long JB, Giles DL, Cornella JL, Pettit PD, Chen AH, et al.
Robotic-assisted sacrocolpopexy: technique and learning curve.
Surgical Endosc 2009;23:2390-4.

Akladios CY, Dautun D, Saussine C, Baldauf JJ, Mathelin C, Wattiez
A. Laparoscopic sacrocolpopexy for female genital organ prolapse:
establishment of a learning curve. Eur J Obstet Gynecol Reprod Biol
2010;149:218-21.

Lewis CM, Culligan P Sacrohysteropexy followed by successful
pregnancy and eventual reoperation for prolapse. Int Urogynecol J
2012;23:957-9.

Ozcan U, Gungor T, Ekin M, Eken S. Sacrospinous fixation for the
prolapsed vaginal vault. Gynecol Obstet Invest 1999;47:65-8.

Chelmow D, Ferzandi



