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Introduction

Pelvic organ prolapse is one of the common diseases in 
women, surgery is the main treatment for patients with 
severe symptoms. Sacrocolpopexy remains the gold standard 
among the surgical modalities for apical prolapse. Sacral 
hysteropexy is most commonly used for young patients who 
do not wish to undergo hysterectomy (1,2). This procedure, 
in which the cervix is attached to the anterior longitudinal 
ligament of the first sacrum via Y-shaped mesh, has a low 
recurrence rate.

At present, there are many reports on laparoscopic and 

vaginal surgical approach. Traditional sacral hysteropexy is 
mostly performed under laparoscope, and there are many 
reports on laparoscopic and vaginal surgical approach (3).  
We  r e p o r t e d  a  n e w  s u r g i c a l  a p p r o a c h — w h o l e 
extraperitoneal approach by transvaginal natural orifice 
transluminal endoscopic surgery (v-NOTES), the surgery 
was completed completely in the extraperitoneal space. This 
is a 38-year-old young woman, was admitted to the hospital 
after 2 years of uterine prolapse. The operation lasted 
156 minutes, no massive bleeding occurred during the 
operation. Point C was −5, and no infection, mesh exposure, 
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erosion and other complication occurred at 6 months  
follow-up. We present this article in accordance with the 
SUPER reporting checklist (available at https://gpm.
amegroups.com/article/view/10.21037/gpm-23-11/rc).

Preoperative preparations and requirements

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for the publication of this 
manuscript and accompanying images and video. A copy of 
the written consent is available for review by the editorial 

office of this journal.
Vaginal irrigation 2 days before operation. We gave the 

patient a prophylactic antibiotic 30 minutes before surgery. 
The mesh was copiously irrigated intraoperative.

Step-by-step description

(I)	 The patients were placed at lithotomy position of 
bladder with urethral catheter indwelled after general 
anesthesia.

(II)	 Transversely incise the posterior fornix of vagina 
without opening the peritoneum, perform a blunt 
dissection for separation in the right pararectal space, 
the finger is palpable on the right ischiatic spine as 
a sign. Place a 24 Fr double-lumen balloon urinary 
catheter in the space after blunt separation, inject 
the water, sufficient expansion of the balloon can 
establish the initial shape of the extraperitoneal space. 
Place a laparoscopic instrument for v-NOTES in 
the extraperitoneal space. Considering the difficulty 
of fixing the conventional incision retractor (inner 
ring diameter 8 cm), a small inner ring (diameter 
about 4.5 cm) was placed in the outer peritoneum 
as the base of the incision retractor, with a patented 
vaginal sleeve fixing the incision retractor additionally, 
and the pneumoperitoneum space is established 
extraperitoneal.

(III)	 The extraperitoneal space was separated under the 
pneumoperitoneum to the sacral promontory. The 
separation is performed in a loose interstitial space 
cephalad from the right side of the rectum along the 
lateral wall of the pelvis. It is easy to get lost in the 
extraperitoneal space, the coccygeus can be seen on 
the medial side of the ischial spine (Figure 1), and the 
medial side of the coccygeus is the sacrum, which 
separates to the sacral promontory cephalically along 
the sacral curve. Changes in the direction of the 
bony structure can help us to determine whether the 
promontory area has been reached (the separation 
direction initially inclines to the ventral side along the 
sacral arc, and when the separation direction turns 
to the side of the head along the bony structure, the 
sacral promontory is reached) (Figures 2,3).

(IV)	 After the mesh access was established, anatomical 
markers for sacral promontory, anterior longitudinal 
ligament, median sacral vessel may be fully exposed.

(V)	 Then suture the long arm of the Y-shaped mesh on 
the anterior longitudinal ligament of the first sacra. 

Highlight box

Surgical highlights
•	 While traditional surgery is done in the abdominal cavity, the new 

surgery is done in the extraperitoneal, without interference from 
the abdominal cavity.

What is conventional and what is novel/modified?
•	 The traditional surgery is to open the peritonaeum in front of the 

sacral promontory and the right pelvic peritoneum. The long arm 
of the mesh is sutured to the anterior longitudinal ligament of S1, 
then the short arm of the mesh is sutured to the cervix.

What is the implication, and what should be change now?
•	 The new procedure can be performed completely extraperitoneally 

with transvaginal natural orifice transluminal endoscopic surgery, 
and is free of intestinal influence during and after surgery, resulting 
in faster postoperative recovery and less pain without abdominal 
wall incisions.

Coccygeal muscle

Figure 1 In the extraperitoneal space, the coccygeal muscle lies on 
the medial side of the ischiatic spine.
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Suture in narrow extraperitoneal space is difficult, 
usually 2 to 3 stitches, and the mesh is fully flattenned.

(VI)	 The vaginorectal space and vaginovesical space were 
separated, pull out the mesh, suturing and fixating the 
short arm of the mesh around the cervix, the mesh 
should be tension-free.

(VII)	Sutures the vaginal incision, the whole mesh was 
located extraperitoneally. Gauze was inserted into the 
vagina, which may help the stick between vaginal wall 
and the mesh.

The whole procedure is shown in Video 1.

Postoperative considerations and tasks

After the patient recovered from anesthesia, normal diet is 
started. The urinary catheter is removed 24 hours later and 
the vaginal gauze is removed 24 hours later. Prophylactic 

antibiotics were given for 48 hours after surgery. Discharge 
72 hours after surgery.

Tips and pearls

During the separation of the extraperitoneal space, be 
careful not to rupture the peritoneum, after peritoneum 
rupture, transabdominal laparoscopic surgery is required.

Suture at the anterior longitudinal ligament of S1 has a 
risk of vascular injury, and hemostatic instruments should 
be prepared to prevent bleeding.

Discussion

The surgical approach under v-NOTES has been widely 
used in Gynecological surgery. It has also been reported 
frequently in pelvic floor dysfunction diseases. In 2022, Lu 
et al. (4) reported standard practice of presacral exposure 
during v-NOTES for sacrocolpopexy. In this surgery, 
peritoneum needs to be opened before a mesh pathway is 
established. An important step in the procedure is to ensure 
that the mesh is completely extraperitoneal. In that case, 
why not perform this procedure outside the peritoneum?

The novel feature of our surgical video was the 
extraperitoneal approach. This method is performed in 
the extraperitoneal space without restriction of obesity, 
abdominal adhesion, and occlusion of bowel position, etc. 
The local establishment of pneumoperitoneum is also a 
new option for patients with cardiopulmonary diseases who 
cannot tolerate pneumoperitoneum pressure.

The extraperitoneal approach could clearly dissect 
the important tissues of the anterior sacral region, such 

Figure 2 The anterior sacral region in the extraperitoneal space.

Figure 3 Anatomical orientation diagram. The separation 
direction initially inclines to the ventral side along the sacral arc 
(yellow arrow), and when the separation direction turns to the 
side of the head along the bony structure, the sacral promontory is 
reached (red arrow).

Video 1 Whole extraperitoneal sacral hysteropexy by transvaginal 
natural orifice transluminal endoscopic surgery.

Sacral promontory

S1 anterior 
longitudinal ligament
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as the sacral promontory and the presacral vessels, so as 
to avoid injury in the subsequent operation. Compared 
with traditional laparoscopy through umbilical cord, 
transvaginal surgery can more accurately reach the first 
sacral vertebra and even the second sacral vertebra. Avoid 
difficulty exposing the anterior longitudinal ligament of S1 
due to the large angle drop of L5–S1 (mean 65 degrees). 
Avoid suturing to the promontory of the sacrum, especially 
to the L5 intervertebral disc. We have successfully tried 
extraperitoneal approach for sacrocolpopexy in v-NOTES 
with good results in a small number of patients. The 
extraperitoneal approach will allow more patients to be 
treated with less invasive surgery (5).

Although the v-NOTES approach involves a class II 
incision, but there is no evidence that transvaginal surgery 
increases postoperative infection rates. So preoperative 
vaginal irrigation, intraoperative aseptic operation, iodophor 
irrigation mesh, and rational use of antibiotics are also 
important (6). As the largest women’s health medical 
institution in the region, the surgeon hospital retrospectively 
analyzed nearly 2,000 cases of v-NOTES surgery, and the 
overall infection rate was 1.3%, and the complications of 
surgery-related infections did not increase (7).

At last, there are certain requirements for surgical 
techniques in the extraperitoneal reverse dissection. The 
surgeons were familiar with pelvic floor anatomy and skillful 
in laparoscopic single-port suture technique, which also 
contributed to the successful operation. 

Conclusions

In conclusion, the extraperitoneal approach is a true whole-
process extraperitoneal procedure under v-NOTES surgery, 
as a new approach for sacral hysteropexy is a feasible and 
safe approach.
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