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ABSTRACT

Background: Approximately 7% of all women will require surgery to correct pelvic organ prolapse during their
lives. Of these, approximately 10%-13% will require another operation within 5 years due to recurrence of the
disease. Increases in life expectancy and elderly individuals with estrogen deficiencies will mean higher rates of
pelvic organ prolapse, significantly reducing the quality of life for millions of people. This study introduces
technologies that can help treat pelvic prolapse while reducing the rate of recurrence.

Methods: This paper outlines how to properly perform sacrospinous ligament fixation using the Miyazaki
technique.

Results: A needle was used to successfully perform a sacrospinous ligament fixation using Miyazaki's technique.
Conclusions: Considering the Food and Drug Administration’s 2019 decision to permit surgeries with native tissue,
this method can be used with sacrospinous ligament fixation as the primary treatment option for pelvic organ

prolapse.

1. Introduction

Hysterectomies are one of the most commonly performed surgical
procedures. Approximately 7% of all women will require surgery to
correct pelvic organ prolapse during their lives. Of these, approximately
10%-13% will require another operation within 5 years due to recurrence
of the disease; 29% will undergo more than one corrective operations.
According to Friedman et al., from 1995 to 2017, there was an average
recurrence of 36% when reconstruction was performed using native tis-
sues. However, if the hysterectomy was performed to treat pelvic pro-
lapse, the risk of recurrence increased significantly.>> There are currently
more than 500 methods of surgically treating pelvic organ prolapse.
Surgery is the only effective method of treating genital prolapse, how-
ever, the recurrence rate of the disease after correction can reach 33%—
40%.* According to the Federal State Statistics Service, a 0.7-year

increase in the life expectancy of women was observed in 2019
compared with 2018; the average life expectancy now exceeds 78.5 years
0ld.® The proportion of elderly individuals in developing countries is
expected to increase from 9% of the population (605 million) in 2009 to
20% (2 billion) in 2050.° From 2000 to 2050, the proportion of the
world's population over the age of 60 will increase from approximately
11%-22%.” As life expectancy increases, women will, on average, live
more than two decades after menopause. This estrogen deficiency can
lead to the prolapse of pelvic organs and significantly reduce the quality
of life.® As such, there is a need for technologies to treat and reduce the
recurrence rate of pelvic organ prolapse.

The primary surgical methods used to correct pelvic prolapse are
laparoscopy, laparotomy, vaginal surgery, and robot-assisted sacro-
colpopexy.® Operations requiring abdominal access require inpatient
treatment, long-term rehabilitation, and are expensive, while
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Fig. 1. Identification of the right coccygeal-sacrospinous ligament (diagram).

laparoscopic surgeries have a much shorter rehabilitation period.'°
Laparoscopically fixing the implant to the sacrospinal ligaments is not
always technically feasible, particularly in elderly and senile patients.’

One method for prevention and correction of pelvic organ prolapse
entails fixation to the sacrospinal ligament, per the Miyazaki technique.'!
Vaginal access allows fixation to the sacrospinous ligament and promotes
restoration of apical prolapse since the vaginal stump can be affixed to
the right sacrospinous ligament. sacrospinous ligament fixation is the
best option if the patient has contraindications, refuses to use a mesh
prosthesis, or has a gastrointestinal tract disease.'>!® Surgically treating
the enterocele by vaginal access requires forming a bridge to the vagina
from a prolene graft. In this case, the distal end of the graft is attached
with non-absorbent sutures to the right sacrospinous ligament. A vaginal
stump made of non-absorbent suture material is fixed to the proximal
end.'* However, certain patients might not be able to receive this
treatment if there are significant changes to the vaginal axis from pre-
vious operations.

Pelvic surgeries, including apical prolapse correction, aim to restore
the anatomy of the vagina. This leads to restoration of bladder and in-
testine functioning. According to a survey conducted by the International
Urogynecological Association (IUGA), 78% of respondents indicated that
sacrospinal fixation was their primary choice for correcting apical pro-
lapse.'® However, this method is now less popular due to the rise of
laparoscopic and robot-assisted surgeries. Sacrospinous fixation is
cheaper, can be performed quickly, and requires a shorter hospital stay.
According to Maher C et al.,'® there were higher risks of developing
cystoceles after sacrospinal fixation in patients who did not undergo
correction. Sacrospinous fixation is associated with a lower risk of relapse
and dyspareunia, while vaginal meshes are used only in difficult cases
and relapses in older women. Using vaginal mesh prostheses to treat
pelvic organ prolapse and urinary incontinence is currently being
debated by experts. While mesh implants have been pulled from the
market in many countries, they are still used in most countries in conti-
nental Europe, Asia, and South America.'”

The length of the sacrospinous ligament varies from 30.0 to 65.4 mm,
while the average length is 48.1 mm with no significant difference on
either side. In 67% of cases, the pudendal nerve originates above the
lateral third of the sacrospinous ligament; in 15% of cases, the S3 nerve
root runs parallel to the upper border of the sacrospinous ligament; in
85% of cases, the distance between the nerve and the upper edge of the
sacrospinous ligament is 7.0 mm. The inferior gluteal artery passes
through the greater sciatic foramen between the roots S2 and S3, while
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the internal gluteal artery extends above the ischium (Fig. 1).'® The
inferior gluteal artery and the internal genital artery are typically far
from the suture site but can pass close to the ligament.

According to Karram MM et al., a common complication of fixation is
pudendal nerve damage.'® Suturing is not recommended in the medial
third of the sacrospinous ligament, since that is where the S4 root is
typically located. After surgery, the patient can develop de novo perineal
pain, genital numbness, and urinary and fecal incontinence.'® The mid-
dle segment of the sacrospinous ligament has the lowest incidence of
nerve and arterial damage and is less likely to trap a nerve or damage an
artery. With an average length of 48.1 mm, it is located approximately
16.0-32.0 mm from the ischial tubercle. The midsection of the ligament
is closer to the rectum, meaning that the rectum must be protected before
suturing.

2. Materials and methods

A typical needle used for sacrospinous ligament fixation consists of an
arcuate curved working part. At the pointed end, there is a hole for a
thread to puncture the tissue. The design of the needle also contains an
elongated handle for threading the rod. The design of the needle is highly
efficient and can significantly reduce certain complications. This needle
is reliable and can be used in pelvic surgery.

The patient is placed in the lithotomy position, while the sacrospinous
ligament is accessed by making an incision along the posterior wall of the
vagina. The right pararectal space in the area of localization of the sciatic
spine is bluntly and sharply dissected. The right coccygeal-sacrospinous
ligament is then identified, which is located to the side of the rectum
and above the pubococcygeal muscle. The ligament is exposed using a
pair of Breisky-Navratil retractors. The first retractor is located in the
anterior, while the second is used to medially retract the rectum from the
ligament and the third retractor is located below (Figs. 1 and 2). Due to
the location of the ligament, the relatively narrow space for dissection
and the proximity to the rectum, the working part of the needle has a rod
with a circular cross-section and a pointed end with a hole for the thread.
The working part sits at a 30° angle from the handle and passes through
the ligament to prevent damage to the neurovascular bundle (Fig. 3).
Two sutures (PROLEN 1-0) are then placed on the sacrospinous ligament
2 cm from the ischial spine, at a 30° angle. The loop of the thread is
removed with tweezers, and the second suture is medially applied for
approximately 1 cm. The free ends are then fixed in the apical part of the

Fig. 2. Identification of the right coccygeal-sacrospinous ligament.
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Fig. 3. Needle for sacrospinous fixation.

vaginal dome with the least fibrosis. Before colpopex sutures are applied,
the upper third of the vagina is sutured with a separate knotty vicryl and
the pelvic floor is reconstructed. After the operation, a tampon is placed
in the vagina for 12-18 h.

The needle has a round bar with a pointed end, on which there is a
hole for the thread. The working part sits at a 30° angle from the handle
and passes through the ligament to prevent damage to the neurovascular
bundle. The closest analog to the fixation needle is the Miya suture
hook.2° Reshaping the sacrospinous ligament at a 30° angle reduces the
risk of damage to the nervus pudendus and the inferior gluteal artery, yet
does not decrease the degree of fixation of this ligament.

3. Advantages and disadvantages

Modern pelvic surgery requires significant innovation, the benefits of
using this needle include the following:

3.1 The working part sits at a 30 angle from the handle, which makes
it easier to pass through the ligament;
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3.2 The needle is made of solid metal. It has a diameter of 4 mm and is
fixed to the handle. Most reported cases of needle breakage are-
related to diameter size;

3.3 The 30 angle prevents deep immersion of the needle and prevents
damage to the pudendal nerve and the inferior gluteal artery;

3.4 The length and diameter of the handle (6 mm) prevent changes
indirection or bending;

3.5 Visual control of the fixation technique;

3.6 The sharp end of the needle separates fabric fibers and doesnt
cutthem;

3.7 The trajectory of the needle through the fabric corresponds to its
curvature.

Disadvantages of this design can be attributed to the difficulty of
changing the angle of the working part, which could puncture the
ligament.

4. Clinical case

A 57-year-old female was admitted with complaints of a foreign
sensation in the perineal region. She underwent transvaginal hysterec-
tomy of the uterus for POP-Q IV pelvic prolapse in 2017. She had com-
plaints of a foreign sensation in the perineal region and incomplete
emptying of the bladder in 2018. The patient had a history of hyper-
tension 2°, 2 stages, risk 3, type 2 diabetes mellitus; menarche at the age
of 13, menstruation lasting 5-6 days, moderate, painless, menstrual cycle
of 26 days, menopause as of 10 years. The patient had 3 total pregnancies
ending with one birth and two abortions (no complications). To assess
the intensity of blood flow to the pelvic organs, laser Doppler flowmetry
of the anterior and posterior walls was performed using a LAKK-01
apparatus; a decrease in the intensity of pelvic floor microcirculation
was observed. A unified design system was used to assess the feasibility of
surgically correcting genital prolapse, which accounted for comorbid
pathologies.?! Sacrospinous fixation was proposed.

Gynecological examination revealed that the external genital organs
developed correctly, the vaginal stump is located outside the genital slit
(POP-Q III grade), the vaginal dome was 4 cm long in the submucosal
layer, and fibrosis of the connective tissue was determined. Within 3
months, the patient underwent rehabilitation to reduce fibrosis and
improve blood flow in the vaginal walls. Anterior colporrhaphy was
performed with native tissues and pexy. A needle was used according to
the Miyazaki technique for sacrospinous fixation (Fig. 4).

Recovery is the primary goal during the postoperative period. The
patient was discharged on the 3rd day. Control examination was per-
formed after 15 days, with satisfactory results. Gynecological status

Fig. 4. Miyazaki needle fixation method.
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shown that the external genital organs correctly developed, the genital
slit was closed, and no sensation was experienced in the vaginal walls
when straining.

5. Discussion

Sacrospinous fixation using the Miyazaki technique is an effective and
safe method for correcting apical prolapse. Each patient requires a
different treatment that must account for comorbid pathologies, the de-
gree of prolapse, and individual risks of surgical complications and
recurrence. After a hysterectomy, 3.6 per 1000 people require surgical
correction of prolapse, while every third experiences apical prolapse.??
The FDA’s 2019 decision has increased interest in surgery using native
tissues. Therefore, reconstruction with native tissues and sacrospinous
fixation could be a primary treatment method. The main complaint in
most patients is a foreign sensation in the perineal region. However,
some experience urinary and fecal incontinence which can delay the
seeking of medical help. From December 2020 to May 2021, 10 sacro-
spinous fixations were performed with this needle according to Miya-
zaki’s technique. The needle is easy to use and the pointed tip allows for
penetration of the sacrospinous ligament for direct imaging. Therefore,
using a needle for sacrospinous fixation is a new tool for minimally
invasive technologies used in pelvic prolapse surgery. Additionally, this
needle demonstrated high clinical efficiency under medical and eco-
nomic controls.

This needle was designed to improve its practical properties when
affixed to the walls of the vagina, however, it has also reduced injury risk
and discomfort during surgery. The primary advantage of this needle is
its ease of use. It also remains sharp after multiple insertions, is easier to
control the position, and can move smoothly through tissues. The cur-
vature of the needle ensures that it is stable and used gently. Disadvan-
tages include the inability to move the needle handle on its own, which
could pierce the ligaments.

Future improvements might include optimization of the handle to
ensure movement of the working part during its use.

6. Conclusion

Using a needle for sacrospinous ligament fixation based on the
Miyazaki technique can be used as the primary treatment option for
pelvic organ prolapse.
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