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Abstract: Leiomyoma is the most common benign tumor of the female genital tract. It may develop subserous, intramural, or
submucous. The submucous subtype accounts for 5% of all cases, and it may become pedunculated or prolapse outside the uterine
cavity, resulting in vaginal bleeding and pelvic pain, significantly impacting the quality of life, especially for larger leiomyomas. The
management of such cases may require vaginal access, which may disrupt hymen integrity and is not accepted in conservative
communities. Here, we present an innovative hymen-conserving Laparoscopic-And-Suprapubic Hysteroscopic Approach (LASHA)
via anterior colpotomy and myomectomy for endometrial cavity exploration and management of a prolapsed pedunculated cervi-
covaginal leiomyoma in a virgin patient. A 30-year-old virgin presented to the clinic with heavy menstrual bleeding for the past 6
months. Abdominal ultrasound showed an enlarged uterus with multiple uterine myomas; the largest one was in the cervicovaginal
zone, filling the vagina, showing a solid hypo-echoic mass, well delineated, filling the vaginal margins, and suggesting a prolapsed,
pedunculated cervicovaginal leiomyoma (5.7x6.6x 8.3 cm). Other subserosal and intramural myomas ranged from 2 to 7 cm. The
LASHA approach was decided to preserve the hymen’s integrity based on the patient’s desire, resulting in a successful tumor excision.
In summary, the LASHA approach of a prolapsed, pedunculated cervicovaginal leiomyoma is an adequate, safe, and socially accepted
alternative in conservative societies. Therefore, the indications of laparoscopy could be extended to endometrial cavity exploration and
managing cervicovaginal leiomyoma in virgin women rejecting vaginal approaches. However, this technique necessitates adequate

equipment and skills in laparoscopic surgery.

Plain Language Summary: Uterine fibroids (also called leiomyomas) are a common benign cancer among women. It can develop in
different parts of the uterus. Nevertheless, uterine fibroids, which develop inside the uterine cavity, might grow, forming a stalk and go
down outside the uterus, leading to excessive bleeding and lower abdominal pain. In such cases, the doctors surgically remove the
fibroids through the vagina. However, this approach might affect hymen integrity, which is not accepted in conservative communities.
Therefore, we describe a novel hymen-conserving Laparoscopic-And-Suprapubic Hysteroscopic Approach (LASHA) for exploring
and treating large pedunculated fibroids that have extended to the vagina in a virgin patient. The patient was 30 years old and presented
to our clinic complaining of heavy menstrual bleeding for the past six months. By ultrasound examination, we found a distended uterus
containing multiple fibroids, with the largest one being a pedunculated fibroid that had extended into the vagina. We were able to
successfully remove these fibroids using the LASHA approach, emphasizing that this technique is feasible in conservative commu-
nities for virgin patients who refuse to perform surgeries through the vagina to avoid the disruption of their hymen. After the operation,
the patient recovered well with minimal bleeding and pain and was discharged 24 hours later. At follow-up, she clarified that her
symptoms had improved, and she was satisfied with the outcome of the operation.
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Introduction

Uterine leiomyoma is the most prevalent benign tumor of the female genital tract. It affects about 70% and 80% of the
white and the African women during their lifetime, respectively. The majority of the patients are asymptomatic.
However, 30% of them may experience various symptoms, including abnormal uterine bleeding, pelvic or back pain,
constipation, urinary frequency, or infertility.'

Leiomyoma may develop subserous, intramural, or submucous. About 5% of leiomyoma is submucous, of which
1.3%—2.5% are pedunculated and may prolapse outside the uterine cavity in the cervix, vagina, or outside the vagina and
the introitus.”* Furthermore, prolapsed leiomyoma may be complicated by necrosis due to reduced blood supply from the
pedicle, sepsis, or uterine inversion.>*

Prolapsed submucosal leiomyomas may be asymptomatic or present with vaginal bleeding or discharge or pelvic
pain.” Additionally, it might be complicated with urinary retention, obstructive uropathy, renal dysfunction, massive
bleeding, hemodynamic shock, or chronic uterine inversion.®”’

Medical therapy is usually not effective, with a high failure rate. Transvaginal techniques are the classical approaches
for prolapsed submucosal leiomyomas. Ultimately, the main treatment for women with leiomyoma is surgical, including
either hysterectomy or myomectomy. However, hysterectomies are more suitable for those who completed their families;
otherwise, vaginal myomectomy is an alternative uterus-conservative technique. However, prolapsed pedunculated
submucosal uterine leiomyoma might be associated with intraoperative bleeding that could be controlled by hystero-
scopy. Therefore, combining vaginal myomectomy and operative hysteroscopy is an optimal approach to avoid intra-
operative complications and decrease the risk of recurrence.'® '

Hysteroscopic myomectomy generally has a low complication rate. However, there are some perioperative risks that
may arise, including excessive fluid absorption, injury to the bladder and bowel, excessive bleeding, and uterine
perforation. These complications are primarily associated with the process of cervical dilation.'®> The use of hypotonic
solution during uterine distension may lead to hyponatremia and neurological complications, or circulatory overload and
pulmonary edema."*

Furthermore, intrauterine adhesions are a major postoperative complication. The application of anti-adhesion gel or
intrauterine devices with oxidized regenerated cellulose and silicon immediately after the surgery is crucial.>~!’

Additionally, minimally invasive myomectomy (MIM), including laparoscopic and robotic-assisted techniques, was
shown to be a feasible approach for leiomyoma. The proportion of MIM has increased from 6% in 2009 to 89.5% in
2019, as it offers lower blood loss, post-operative pain, shorter hospital stays, and reduced morbidity compared with open
surgery. However, the decision to perform MIM is influenced by several factors, including the number and position of
leiomyoma, obesity, the higher costs, and challenging surgical techniques.'®'”

Dolmans et al recommend avoiding the laparoscopic approach when there are more than four fibroids located in
different areas of the uterus that require multiple incisions, when the fibroids are large (larger than 10-12 cm), or when
the fibroids are situated in an intra-ligamental location.?’

Gitas et al suggest that the laparoscopic approach is only suitable for a uterus measuring less than 16 weeks’
gestational size, with a maximum of five fibroids, and no individual fibroid larger than 15 cm. A diameter of 12 cm or
more in the largest myoma would significantly increase the risk of surgical complications.?' Complications of laparo-
scopic myomectomies include conversion to hysterectomy, longer operative times, uterine rupture, and morcellation-
related complications such as pelvic adenomyosis and parasitic leiomyomas.** 2

Although robotically assisted myomectomy offers more advantages than conventional laparoscopic myomectomy,
particularly for technically challenging cases, it is associated with high financial costs, including increased hospital and
professional charges as well as higher hospital reimbursement rates.”” >’

However, these vaginal procedures may disrupt hymen integrity for virgin and unmarried women, which is a sign of
sexual purity and dignity in certain societies, raising some social concerns for the patient and the physician.

Consequently, laparoscopic-hysteroscopic supra-pubic access (LASHA) is a novel, hymen-conserving technique.
Here, we present the management of a virgin case with a prolapsed, pedunculated cervicovaginal leiomyoma without

disruption of hymen integrity.
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Case Report

A 30-year-old, nulliparous virgin, class 3 obese patient (BMI: 44.3) presented to the gynecology clinic with heavy
menstrual bleeding for the past 6 months and mild anemia (hemoglobin (Hb): 10 g/dL) that was corrected with oral iron
tablets. Also, she was complaining of watery yellow-pinkish vaginal discharge, pelvic pain, persistent menstrual-type
cramps, and chronic fatigue.

Her past medical history included anemia that required multiple blood transfusions. The patient was on medical
treatment for hypothyroidism. Otherwise, her medical, gynecological, and family history were unremarkable. She has
never been sexually active.

The vulvar area appeared normal during the gynecologic examination, with an intact annular hymen. The rectal
examination indicated significant fullness in the vagina. Abdominal ultrasound examination and contrast MRI have
revealed six leiomyomas. The largest one was intra-cavitary (FIGO 0) solid hypo-echoic in the cervicovaginal zone, well
delineated, arising from the right side of the endometrial cavity and protruding from the cervical canal to the vagina and
has a vascular pedicle suggestive of prolapsed pedunculated cervicovaginal leiomyoma (5.7x6.6x 8.3 c¢cm). A large
pedunculated subserosal leiomyoma (7.3x6.8x6 cm) was located at the uterine fundus (FIGO 7). Additionally, there were
two small intramural leiomyomas (FIGO 3 and FIGO 4), along with two small fundal subserosal leiomyomas (FIGO 5)
(Figure 1).

Before her presentation to the clinic, the patient was informed that treatment options, including the vaginal approach,
may disrupt the integrity of her during the operation but that a hymenal repair could be performed immediately after the
intervention if desired. However, the patient and her family strongly refused the vaginal approach to preserve hymenal
integrity.

The other options were open myomectomy or hysterectomy, but both options posed risks of post-operative adhesions,
potential impacts on future fertility, and cosmetic concerns. Moreover, the hysteroscopic approach was refused by the
patient and her family due to concerns about hymenal integrity and cultural beliefs, which emphasize the importance of
maintaining virginity as a symbol of modesty and familial honor. Therefore, the patient and her family opted for
a minimally invasive approach. Consequently, our team proceeded with the LASHA approach for endometrial cavity
exploration.

The findings of the routine preoperative laboratory tests were within the normal range. After removing the other non-
pedunculated myomas, our team proceeded to the LASHA approach for endometrial cavity exploration.

The laparoscopic procedure began by establishing a pneumoperitoneum using a Veress needle placed above the
umbilicus, which achieved an intra-abdominal pressure of 15 mmHg. A central supraumbilical 10 mm port was first
inserted for the laparoscope, followed by three 5 mm lateral accessory trocars placed under direct visualization. These
accessory ports were strategically placed lateral to the deep inferior epigastric arteries and were used to facilitate
unimpeded access to fibroids for laparoscopic instruments.

Laparoscopy identified a pedunculated fibroid, approximately 7 cm in size (Figure 2), and intra-myometrial vaso-
pressin was injected to minimize bleeding (Figure 3). Dissection began from the left pelvic side wall, targeting the serosa
within the myometrium using a harmonic scalpel. Dissection continued until the myoma pseudo-capsule was reached.
The fibroids were enucleated using a 0-degree camera, ensuring thorough visualization (Figure 4). Similarly, another
intramural fibroid 3.5 cm in size was identified and dissected from its pseudo-capsule.

A transverse anterior colpotomy incision was performed after bladder dissection using a harmonic scalpel (Ethicon
Endo-Surgery, Cincinnati, Ohio, USA) from lateral to medial and bluntly for further mobilization using a gauze
(Figure 5). A soaked gauze was applied on the vaginal opening at its entrance to maintain the pneumoperitoneum
even after performing the anterior colpotomy. We have approached the lesion perpendicularly, utilizing blunt palpation to
locate the exact site for the colpotomy. This tactile feedback enabled us to perform the colpotomy directly over the lesion
with precision. The cervicovaginal pedunculated leiomyoma was identified through the colpotomy incision, grasped, and
excised using a bipolar electrocautery coagulation (Figure 6). A 7x8 cm mass was removed and extracted.

A 5 mm port suprapubic port was placed 3 cm above the pubic symphysis in the midline to minimize the risk of
injury to vital organs and to facilitate the introduction of a rigid 5 mm hysteroscopic sheath through the colpotomy
incision. This approach enhances surgical access while ensuring safety during laparoscopic procedures.
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Figure | (a) Subserous pedunculated myoma measuring (7.3x6.8x6 cm) located at the uterine fundus (FIGO 7). (b) The prolapsed cervicovaginal leiomyoma measuring
(5.7x6.6x8.3 cm) arising from the right side of the cervix and protruding from the cervical canal to vagina (FIGO 0). (c)The coronal view demonstrating the distortion of the
uterine contour. (d) Showing the multiple fibroids varying in locations (intramural and subserous) and also in their sizes, two small intramural leiomyomas (FIGO 3 and
FIGO 4), along with two small fundal subserosal leiomyomas (FIGO 5).

The hysteroscopic sheath was inserted through the colpotomy (without disrupting the hymen) through the colpotomy
incision and advanced sequentially through the external OS, cervical canal, and internal OS, ultimately reaching the
uterine cavity to visualize the uterine cavity, ensure adequate hemostasis, and rule out any additional endometrial lesions,
as shown in Figure 7.

Then, the uterus and vaginal defect were repaired in multiple layers, with careful attention to preserving the
myometrium to maintain uterine function and the integrity of the uterine cavity for future pregnancies; continuous
barbed sutures were used to restore normal uterine anatomy. The fibroids were removed from the pelvis via morcellation
(Video S1).

No intraoperative complications were observed. The procedure lasted 120 minutes with an operative blood loss of
430 mL. No blood transfusions were required intraoperatively or postoperatively.

On the first post-operative day, the Hb level was 11 g/dL, and the pain was assessed with a visual analog scale (VAS)
score of 4. Minimal vaginal bleeding was observed, and the patient was discharged 24 hours after surgery. Follow-up
assessments were scheduled to monitor recovery, uterine repair integrity, and potential complications. The patient
reported significant symptom relief and was satisfied with the surgical outcomes.
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Laparoscopic
identification of
the multiple
fibroids

Figure 2 The first pedunculated fundal fibroid identified by the laparoscopy.

Intra myometrial
vasopressin injection
to minimize the
blood loss

Figure 3 Fibroid intra-myometrial injection by vasopressin.

Discussion
Uterine leiomyoma can lead to abnormal uterine bleeding, and its removal is beneficial for treating heavy menstrual

bleeding associated with leiomyoma in women who wish to preserve their uterus and fertility, as demonstrated in our

case.30
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Enucleation and
dissection of an
intramural to
subserous myoma

Figure 4 Enucleation and dissection of an intramural fibroid.
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Figure 5 Transverse anterior colpotomy incision.

Vaginal myomectomy is the treatment of choice for prolapsed pedunculated leiomyoma due to its simplicity and
safety.'® However, in conservative communities, intact hymens are seen as a symbol of sexual purity and virginity. As
a result, unmarried women may largely reject surgical interventions through the vaginal route, despite the low risk of
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Figure 6 (a) Identification of the prolapsed cervicovaginal leiomyoma through the colpotomy incision. (b) Grasping of the prolapsed myoma out through the colpotomy
incision and its excision at its pedicle using the bipolar electrocautery.
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Figure 7 (a) Rigid hysteroscopic sheath insertion through the colpotomy incision. (b) Visualization of the endometrial cavity to rule out any other lesions or any source of
bleeding.

hymen disruption. Therefore, the gynecologist should consider other safe and effective techniques based on the patient’s
desire or anatomic obstacles.

Here, we present a case of successful removal of a prolapsed, pedunculated cervicovaginal leiomyoma by anterior
colpotomy and myomectomy via laparoscopic access in a 30-year-old virgin woman, ensuring the preservation of
hymenal integrity without intra- or post-operative complications. Prior to the surgery, the patient was not downregulated
prior to surgery due to the acute and severe nature of her symptoms, particularly heavy menstrual bleeding and pelvic
pain, which required immediate surgical intervention. Tranexamic acid was administered to the patient to control the
heavy menstrual bleeding by inhibiting fibrinolysis through the reversible blocking of plasminogen.*' However, despite
the established efficacy of tranexamic acid during the acute and chronic settings, it has no direct effect on uterine
leiomyoma, and it failed to control the bleeding in our patient. Therefore, surgical intervention was recommended.

The LASHA approach was chosen to allow for the immediate excision of the tumor, thereby alleviating her symptoms
and improving her quality of life without delay. Pre-operative downregulation was unnecessary since the surgical
approach did not require a reduction in uterine size and prompt symptom relief was the priority. Instead, intra-
myometrial vasopressin injection and bipolar electrocautery were utilized during the procedure to minimize blood loss.
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There are several approaches for managing leiomyoma, and the choice depends on several factors, including the
tumor size and location, the extensions, the desire for fertility, the symptoms severity of symptoms, the patient’s age, and
the surgeon’s experience.*” Surgical interventions focusing on the removal of the myoma while preserving the uterus are
the preferred surgical approach among fertile women.>** Hysterectomy is commonly used for large leiomyomas for
women who have completed their family or for those with severe hemorrhage, sepsis, or failed myomectomy.>>—’

The resection of small pedunculated leiomyoma by hysteroscopy is usually successful. However, it is not suitable for
large masses.*® For symptomatic prolapsed pedunculated leiomyoma, vaginal myomectomy is the optimal choice being
safe, straightforward with minimal morbidity. However, it may lead to infection, excessive bleeding from the stalk, and
uterine inversion.>° However, the technique is not suitable for cases with a large and high-up leiomyoma stalk or
inadequate vaginal surgical space. In such cases, abdominal approaches could be considered.

Ultrasound evaluation is the initial diagnostic tool for leiomyoma. Nevertheless, MRI and CT can provide accurate
preoperative tumor localization. Moreover, MRI offers imaging planes that cannot be obtained via either transabdominal
or transvaginal ultrasound, allowing better visualization of the posterior and lateral aspects of the pelvis.*®

The pelvic ultrasound in the present case revealed a large, solid, hypo-echoic mass in the cervicovaginal area. This
mass was well-defined and filled the vaginal margins. These findings were confirmed by a pelvic MRI, which indicated
that the mass is most likely a prolapsed, pedunculated cervicovaginal leiomyoma (5.7x6.6x8.3 cm).

Therefore, the vaginal myomectomy followed by hymenal repair was suggested. Open myomectomy and hyster-
ectomy were also suggested, but the patient and her family refused these options and preferred a minimally invasive
approach, so the laparoscopic approach was decided, along with the patient’s desire to preserve hymenal integrity.

Yet, our patient was obese, which is considered a challenge for performing the laparoscopy. Traditionally, obesity was
associated with perioperative difficulties during laparoscopic procedures, including prolonged procedure time, excessive
blood loss, higher risk of complications, and technical difficulties such as the unfamiliarity of initial trocar entry, port
placement, or management of hypercarbia.*' **

However, it was recently shown that laparoscopy could be performed safely on obese patients with adequate surgeon
training and skills and appropriate perioperative considerations, including preoperative prophylaxis, optimal patient
positioning to allow visualization and avoid physical barriers, and accurate abdominal entry and port placement.**

Several reports have discussed the removal of leiomyoma from virgin women while preserving hymenal integrity by
different approaches. Toy et al, Komleh et al, and Hidayah et al have reported a successful excision of large prolapsed
pedunculated leiomyoma of virgin women through abdominal operation and laparotomy.*>*” Alternatively, Wehbe and
his colleagues performed the procedure using posterior colpotomy via laparoscopic access.*® And, Yalcin et al performed
mini-laparotomic anterior colpotomy.*’

Sleiman et al managed to excess the large cervicovaginal leiomyoma of two virgin cases by anterior or posterior
colpotomy through laparoscopic abdominal access with successful hymen preservation. Posterior colpotomy usually
offers easier access and avoidance of bladder dissection than the anterior colpotomy. Nevertheless, anterior colpotomy is
adopted in the presence of endometriosis-related changes or when the main bulk of the leiomyoma is situated
anteriorly."" In this case, anterior colpotomy was preferred over posterior colpotomy because it provides better exposure
to the myoma pedicle and a wider surgical field. Additionally, this approach minimizes the risk of injury to the colon and
rectum, making it a safer and more effective option for this procedure. Additionally, the anterior colpotomy incision was
performed after bladder dissection using a harmonic scalpel from lateral to medial and bluntly for further mobilization
using a gauze.

For future pregnancies and labor in our case, a Cesarean section is generally recommended for patient safety, given
that the uterine cavity was not opened. However, according to the Montgomery Protocol and ethical guidelines, vaginal
delivery may be considered under the supervision of a lead care consultant, with continuous fetal monitoring throughout
labor. It is important to emphasize that a Cesarean section is a safer option, as it reduces the risk of uterine rupture due to
scarring from the intramural and subserous myomectomy and helps avoid over-distension of the colpotomy incision.

Here, a suprapubic port was placed to minimize the risk of injury to vital organs and to facilitate the introduction of
a hysteroscopic sheath through the colpotomy incision. The suprapubic access allowed the surgery to remain minimally
invasive, and the easy access of the port. The needles are passed under direct visualization with minimal camera
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manipulation, allowing for the extraction of large tissue samples within a specimen pouch through the same suprapubic
incision in a short amount of time.

We employed morcellation to minimize the risk of spreading occult sarcomatous leiomyoma fragments within the
abdominal cavity.’® Moreover, we utilized bipolar electrocautery and intra-myoma injection of vasopressin to success-
fully decrease intraoperative blood loss or the need for blood transfusion.’!

Continuous barbed sutures were used to restore normal uterine anatomy. Previous clinical trials emphasized the
superiority of barbed sutures compared to conventional absorbable sutures. Barbed sutures decrease the suturing time and
facilitate the suturing process of the uterine wall defect, reducing blood loss and the post-operative need for blood
transfusion.

Conclusion

In conclusion, this case of a prolapsed, pedunculated cervicovaginal leiomyoma was successfully treated by anterior
colpotomy and myomectomy via laparoscopic access, allowing for the removal of the leiomyoma while preserving
hymenal integrity and fertility. The suprapubic access improves surgical access and ensures safety during the laparo-
scopic procedures. Additionally, the anterior colpotomy minimizes the risk of injury to the surrounding organs and
facilitates access to the leiomyoma. Therefore, the indications of laparoscopy could be extended to cervicovaginal
leiomyoma in virgin cases who reject vaginal approaches. However, this technique necessitates adequate equipment and
advanced skills in laparoscopic surgery. Additionally, proper counseling with the patients and their family is necessary
during the choice of the surgical approach to discuss the benefit-risk balance, considering potential intraoperative
complications and the recurrence rate after surgery.

Informed Consent
The patient provided written informed consent for publication and any accompanying images.
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