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real-time intraoperative
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Objective: Adenomyosis-related infertility is increasingly being diagnosed, and
surgical intervention has been suggested to improve fertility. Elastography, a
noninvasive ultrasound technique, is promising for diagnosing and guiding
the resection of adenomyosis. This report presents the first case of successful
delivery after twin pregnancies achieved with IVF following intraoperative
elastography-guided laparoscopic adenomyomectomy.

Casereport: A 35-year-old Japanese woman with uterine adenomyosis received
a gonadotropin analog before surgery. Preoperative MRI revealed a 5.0 X 7.0 cm
adenomyoma, leading to scheduled laparoscopic adenomyomectomy with
intraoperative elastography. During surgery, elastography ensured the complete
resection of the adenomyotic tissue while preserving the endometrium.
Postoperative MRI confirmed the absence of residual adenomyosis. The patient
underwent in vitro fertilization and embryo transfer, leading to a successful twin
pregnancy after double blastocyst transfer. Despite a stable perinatal course,
she required hospitalization to prevent preterm labor. At 32 weeks, an elective
cesarean section delivered healthy twins. The intra- and post-operation was
uncomplicated, and the patient and infants had an optimal health.

Conclusion: This is the first reported case of a twin pregnancy resulting from
vitrified-warmed embryo transfer after elastography-quided laparoscopic
adenomyomectomy, culminating in a successful delivery via cesarean section.
This technique allows precise resection and mitigates the risks of uterine
rupture and placenta accreta spectrum disorders. Although promising, further
studies are required to validate the safety and efficacy of this innovative surgical
approach.
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1 Introduction

Patients with infertility are increasingly diagnosed with
adenomyosis (1, 2). The mechanisms of infertility in patients with
adenomyosis include intrauterine abnormalities such as
adenomyomas, which May obstruct the tubes and distort the uterine
cavity (2, 3). However, emerging evidence suggests that surgical
intervention improves fertility (4-8). Focal adenomyosis refers to
localized adenomyotic lesions or nodules, while diffuse adenomyosis
involves more widespread involvement of the myometrium (8, 9).
Hysterosalpingography studies have shown uterine cavity distortion
in 78% of patients with diffuse adenomyosis compared to 54% with
focal adenomyosis (10). Therefore, diffuse adenomyosis uteri requires
aggressive infertility treatment such as the surgical intervention
because the impact on fertility May differ, with diffuse adenomyosis
potentially having more widespread effects on uterine function.
Concretely, diffuse adenomyosis uteri tends to be treated with
laparotomy or laparoscopy because the adenomyotic lesion cannot
be directly palpated (11, 12). Laparoscopic adenomyomectomy is
associated with the risk of too little or extensive resection since the
boundary between the adenomyoma and myometrium was ill-defined,
resulting in upregulating recurrence rates of adenomyosis or the rate
of uterine rupture depending on the extent of excision (13, 14).

Elastography, a medical imaging procedure that is capable of
measuring tissue mechanical properties and elasticity, is expected to
be a noninvasive diagnostic ultrasound for uterine adenomyosis (15).
A recent meta-analysis found that elastography had high sensitivity
and specificity for adenomyosis diagnosis, and its findings correlated
with histopathological results (16). In 2020, we developed a surgical
technique that allows complete resection of adenomyotic lesions using
intraoperative elastography (17). To date, only a few have reported that
laparoscopic excision of an adenomyotic lesion using intraoperative
ultrasound elastography is a feasible technique to completely resect
adenomyotic lesions (17-19).

We report the first case of successful twin delivery after two
vitrified-warmed embryo transfers and intraoperative elastography-
guided laparoscopic adenomyomectomy. Two neonates were delivered
by elective section at  32weeks

cesarean following

perinatal management.

2 Case presentation

A 35-year-old nulliparous Japanese woman had no past medical
history or family history, had suffered from dysmenorrhea for several
years, and was diagnosed with transvaginal ultrasound as having
uterine adenomyosis at the previous gynecology outpatient clinic. She
received gonadotropin analog agonist (leuprorelin acetate®, 1.88 mg,
ASUKA Pharmaceutical Co., Ltd) for 6 months and following
continuously taking dienogest (Dinagest tab®, 2mg/day Mochida
Pharmaceutical Co., Ltd.) with the same protocol (20). The
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medications were discontinued after the patient decided to conceive.
After that, she underwent the program for in vitro fertilization (IVF)
and intracytoplasmic sperm injection (ICSI) because she did not
conceive after three ovulation induction cycles combined with
intrauterine insemination. After adequate hormonal stimulation of
ovarian follicles, she had transvaginal oocyte retrieval of 6 mature
oocytes and underwent conventional IVF or ICSI resulting in
preserving 4 high-quality frozen blastocysts as evaluated using
Gardner’s classification (21). She underwent three times of vitrified-
warmed blastocyst transfers using hormone replacement therapy as
previously described (22), and all transfers failed unfortunately.
Therefore, the reproductive medicine specialist advised her to treat
adenomyosis as the causal factor of implantation failure, she visited
our department for uterine adenomyosis surgery. Thereafter, the
reproductive medicine specialist and we discussed the therapeutic
strategy, and she decided to undergo laparoscopic adenomyomectomy
with intraoperative elastography initially, and subsequently retrieve
oocytes in the IVF program to transfer embryos following completely
healing the myometrial wounded after the enucleation.

Preoperative T2-weighted magnetic resonance imaging (MRI)
mainly showed diffuse thickening of the junctional zone in the
posterior wall, leading to the diagnosis of a 5.0 x 7.0 cm intramural
solid adenomyoma (Figures 1A,B). Therefore, we scheduled a
laparoscopic adenomyomectomy with intraoperative elastography for
a more accurate resection. This technique has been previously
described (17, 18). Briefly, the intraoperative course of this case
combined with this surgical technique was described below.
Laparoscopy revealed a 12-week gestation-sized enlarged uterus with
obliteration of the pouch of Douglas due to endometriosis; adhesions
were promptly dissected. Vasopressin (11U/70 mL normal saline) was
injected into the uterine wall to minimize bleeding (Figure 2A). A no.
Eleven scalpel was introduced into the abdomen after removing the
trocar, and a longitudinal incision was made over the uterine fundus
(Figure 2B). Adenomyotic lesions in the posterior uterine wall were
meticulously excised. After initial enucleation, a laparoscopic
ultrasound probe was used to detect any remaining tissue. A posterior
1-2cm transverse colpotomy was performed in the midline of the
posterior fornix, marked with a Vagi-Pipe® (Hakko Medical, Nagano,
Japan). An ultrasound probe (ARIETTA 850, Hitachi, Ltd., Tokyo,
Japan) inserted through the colpotomy identified the residual
adenomyosis as bright blue areas (Figure 2C). Tissues were resected
using scissor forceps (Figure 2D). Subsequent real-time elastography
confirmed the complete removal of the adenomyosis, preserving the
endometrium (Figure 2E). The resected specimens were extracted via
colpotomy. The uterine incisions were repaired in multiple layers
using barbed sutures (0 Stratafix® Symmetric PDS® Plus, Ethicon
Endo-Surgery, Tokyo, Japan) (Figure 2F). After myometrium
reapproximation and hemostasis, an adhesion barrier (Interseed®,
Ethicon Endo-Surgery, Tokyo, Japan) was placed. The surgery was
completed without complications and lasted 188min, with an
estimated blood loss of 100mL (Supplementary Video S1). The
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(A)

FIGURE 1

showed intramural solid adenomyosis.

The preoperative T2-weighted magnetic resonance imaging (MRI). (A) Sagittal T2-weighted preoperative pelvic MRI showed diffuse adenomyosis with
thickening of the junctional zone in the posterior wall and severe adhesion on the pouch of Douglas. (B) Axial T2-weighted postoperative pelvic MRI

(B)

FIGURE 2

Surgical technique of laparoscopic adenomyomectomy. (A) Vasopressin was injected into the uterine wall. (B) The uterus was longitudinally incised
with the scalpel to directly access the adenomyotic tissue, and the nucleation was resected in a wide wedge shape. (C) The probe of the elastography
was applied on the dissected uterine wall to detect the residual adenomyotic tissue, indicated by the bright blue areas (white-dotted circle). (D) The
residual adenomyotic tissues were resected by scissors forceps. (E) After complete resection, the bright blue areas were changed to bright green areas,
which indicated the normal layer of the myometrium (white arrow), and the endometrium was indicated by the bright red areas (white dotted circle).
(F) The uterine incisions were repaired in multiple layers using barbed sutures.

resected lesion weighed 102.5 grams. The patient’s postoperative
recovery was uneventful. A 12-week postoperative MRI showed
sufficient myometrial thickness and no residual adenomyotic lesions
in the resected area (Figures 3A,B).

Five months after surgery, she began an in vitro fertilization and
embryo transfer (IVF-ET) program and successfully preserved
multiple high-quality frozen blastocysts as evaluated using Gardner’s
classification (21). She underwent vitrified-warmed blastocyst
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transfer using hormone replacement therapy with same protocol of
hormone replacement therapy (22). After three failed attempts with
single blastocyst transfers, she consented to a double blastocyst
transfer due to recurrent implantation failures, was informed of the
risks, such as placenta accreta spectrum (PAS) and uterine rupture,
and obtained permission for maternal-fetal invasive care unit
(MFICU) monitoring. At 5weeks, transvaginal ultrasonography
revealed a dichorionic diamniotic twin pregnancy, with gestational
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FIGURE 3

The preoperative T2-weighted magnetic resonance imaging (MRI). (A) Sagittal T2-weighted postoperative pelvic MRI showed o adenomyotic lesion
and the complete resection macro-imagingly. (B) Sagittal T2-weighted postoperative contrast-enhanced pelvic MRI showed incomplete blood flow in
the posterior wall of the uterine (white arrow), and the normal repair process of the myometrium. (C) Two embryos with heartbeats at 8 weeks 0 day
were observed with M-mode (white dotted line) (D) T2-weighted MRI revealed that the uterine wall remained circumferentially thick.

i
;359\ SRONE

FIGURE 4

was no sign of uterine rupture.

(A) Healthy neonates were delivered. (B) There was one adhesion between the lower margin of the posterior uterine wall wound and mesenteric fat at
the pouch of Douglas (white arrow). (C) The thumb-sized thin myometrium on the posterior wall was slightly confirmed (white circle), although there

sacs measuring 9.4 and 8.3 mm. By 8 weeks, the crown-rump lengths
were 15.7mm and 13.8mm, with detectable fetal heartbeats
(Figure 3C). Despite a stable perinatal course at 26 weeks, she was
admitted for magnesium sulfate infusion to prevent preterm labor
due to a short cervical canal (5mm) with funneling membranes and
uterine contractions. This treatment was effective and no further
preterm labor was observed. At 27 weeks, MRI showed no placenta
accreta or significant thinning of the muscle layer because the
placenta was on the anterior wall (Figure 3D). An elective cesarean
section was scheduled at 32 weeks to prevent uterine rupture, and
betamethasone (12 mg every 24 h, 2 doses) was preoperatively treated
to promote the maturity of the fetal lung. The procedure at 32 weeks
and 0days resulted in the delivery of healthy twins: one weighing
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1,650¢ with Apgar scores of 8 (1min)/ 9 (5min) and 7.346 of
umbilical artery pH, and the other weighing 1,466 g with Apgar
scores of 4 (1min)/ 7 (5min) and 7.244 of umbilical artery pH
(Figure 4A). There were postnatal abnormalities such as respiratory
distress syndrome or intraventricular hemorrhage in both neonates.
The placenta was removed manually without complications. Upon
exteriorizing the uterus for myometrial suturing, adhesions to the
posterior uterine wall and a thin myometrium were confirmed
(Figures 4B,C). The operation lasted 87 min, with an estimated blood
loss of 2,164 mL. The patient recovered without complications and
was discharged on postoperative day five. The infants were discharged
on day 28 in excellent condition, requiring no oxygen or
feeding tubes.
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3 Discussion

Here, we reported the first case of a twin pregnancy conceived
through vitrified-warmed embryo transfer after intraoperative
elastography-guided laparoscopic adenomyomectomy, resulting in the
delivery of two neonates by elective cesarean section at 32 weeks with
careful perinatal management. Despite the high risk of uterine rupture
and PAS after adenomyomectomy, this novel fertility-sparing
technique using intraoperative elastography enabled successful
live births.

The prevalence of uterine rupture during pregnancy following
adenomyomectomy is reported to be 2.8-12.5% (23-25). The risk of
uterine rupture in twin pregnancies after laparoscopic
adenomyomectomy is unknown, with only three reported cases (26—
28). The first case reported that spontaneous uterine rupture at
30 weeks of gestation occurred after a monochorionic twin pregnancy
following IVF-ET 12months post-surgery (26). The second case
reported successful delivery at 31 weeks of gestation with an elective
cesarean section for a monochorionic twin pregnancy 30 months after
IVE-ET (27). The third case reported that the uterine was already
ruptured and two babies expired before the patient was emergently
transferred to the hospital at 30 weeks of gestation (28). In particular,
Kweon et al. reported a case—control study of five cases of twins after
adenomyomectomy, all of which resulted in emergency cesarean
section due to preterm delivery, but the most successful pregnancy
course was at 33weeks of gestation, and the earliest stage was at
28 weeks of gestation (28). To our best knowledge, there have been no
cases of successful planned delivery after 34 weeks of gestation in
twins after adenomyomectomy. Hence, we consulted with
pediatricians in MFICU to decide on plan delivery at least at 32 weeks
of gestation, with mature fetal lungs by predelivery betamethasone,
thus avoiding prematurity and related complications of perinatal
morbidity and mortality. Consequently, live birth was achieved at
32 weeks without uterine rupture, despite a slight myometrial defect
undetected by perinatal ultrasound.

Several reports have been published regarding the prevention and
prediction of uterine rupture after adenomyosis enucleation. Some
studies recommend using a cold scalpel instead of electrocautery
during uterine incision to prevent rupture (29-31). Additionally,
electrosurgery and multilayered myometrial closures should
be avoided because they May predispose the wound to rupture owing
to poor healing characteristics (30, 32). Otsubo et al. examined uterine
wall thickness in patients undergoing abdominal adenomyomectomy
for diffuse adenomyosis and found that a uterine wall thickness of less
than 7mm increased the risk of uterine rupture (33). Kwak et al.
recommended regular monitoring of uterine contractions and wall
thickness to prevent rupture (27). In this case, postoperative and
prenatal MRIs confirmed myometrial preservation, and the patient
successfully delivered at 32weeks without rupture; however,
we attributed our success to our adherence to previously reported
methods of preventing uterine rupture.

Patients with a history of uterine surgery, including
adenomyomectomy, have a higher likelihood of preterm delivery.
After undergoing adenomyomectomy, patients have shorter cervical
lengths upon admission and a significantly higher rate of cervical
length shortening (34). Extensive myometrial removal, particularly
from the caudal uterus, May have contributed to this issue. Kwak et al.
performed an elective cesarean section at 31 weeks in a twin pregnancy
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after laparoscopic adenomyomectomy for cervical shortening (27).
Given these risks, we recommend scheduling an elective cesarean
section at an appropriate time in consultation with a pediatrician and
the MFICU rather than waiting until term, although the exact
mechanism of uterine contraction and cervical shortening post-
adenomyomectomy remains unclear.

Another serious pregnancy complication after adenomyomectomy
is PAS, which can lead to uterine rupture. Recently, Sayama et al.
conducted a retrospective study to evaluate the impact of
adenomyomectomy on pregnancy outcomes in women with
adenomyosis. The results revealed that while adenomyomectomy
reduced the incidence of complications such as preterm prelabor
rupture of membranes, preeclampsia, and small-for-gestational-age
infants, it also increased the risk of PAS (35). Embryo implants at the
myometrial incision site can cause PAS and rupture during pregnancy.
Sumigawa et al. noted that the incidence of PAS after uterine surgery
May depend on the suture method used for myometrial closure (36).
In this case, we speculate that the placement outside the
adenomyomectomy site and the use of barbed sutures for closure May
have prevented PAS. Further studies are required to evaluate whether
surgical techniques using barbed sutures reduce the incidence of
PAS. However, it is also possible that our technique is uniquely
superior because elastography can easily depict the hardness and
softness of the tissue and detect the endometrium indicated by the
bright red areas. Areas (Figure 2E), although Wada et al. concluded
that one of the risks of PAS is intraoperative uterine cavity breach (37).
Therefore, perforation of the uterine cavity May be avoided
with elastography.

Adenomyotic lesions May disturb the process of spiral artery
remodeling in the myometrial junctional zone from the onset of
decidualization, causing defective placentation (38, 39), and
consequently, the risk of fetal growth restriction (FGR) May increase
due to placental blood flow during pregnancy (40).In retrospective
cohort study, Ono et al. concluded that the laparoscopic
adenomyomectomy had a significantly lower prevalence of FGR
compared to the no surgery group (41). In this case, we did not
diagnose FGR, albeit at the lower end of the normal range of fetal
weight due to twin, and we speculated that elastography ensured
resection of the adenomyosis foci, which promoted
normal placentation.

In conclusion, to the best of our knowledge, this is the first report
of dichorionic twin delivery without uterine rupture after laparoscopic
adenomyomectomy under elastography guidance. Adenomyomectomy
is a uterus-preserving surgical treatment for adenomyosis that offers
symptom relief and potential fertility preservation but comes with
risks of recurrence, surgical complications, and potential uterine
rupture in future pregnancies (42). Hence, the success of
adenomyomectomy heavily depends on surgical expertise, with
experienced surgeons better equipped to handle the procedure’s
complexity, select appropriate cases, manage complications, and
implement evolving techniques (43). While adenomyomectomy can
be effective if the selection of case was correct, its use requires careful
consideration of individual patient factors, and ongoing research is
needed to optimize long-term outcomes and refine patient selection
criteria. On the other hand, Elastography, particularly shear wave
elastography, has emerged as a valuable tool for improving diagnosis,
surgical planning, and treatment monitoring. This technique May
have the possibility to allow precise resection and mitigate the risks of
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uterine rupture and PAS, although adenomyomectomy is not strongly
recommended, and meticulous surgical techniques are important to
minimize uterine defects. The use of elastography in this context lacks
robust evidence and is currently evolving through clinical research.
Further studies involving larger cohorts are required to establish the
safety ~and  efficacy  of

laparoscopic  elastography-

guided adenomyomectomies.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by this study was
reviewed and approved by the Human Research Ethics Committee of
Kawasaki Medical School (trial registration no.: 5075-01). The studies
were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

Written informed consent was obtained from the individual(s) for
the publication of any potentially identifiable images or data included
in this article.

Author contributions

YO: Conceptualization, Writing - original draft. KO:
Conceptualization, Writing — original draft, Writing - review &
editing. TT: Conceptualization, Writing — review & editing, Writing
- original draft. NH: Data curation, Writing - review & editing. RK:
Data curation, Writing - review & editing. HO: Data curation, Writing
- review & editing. YT: Data curation, Writing - review & editing. TK:
Data curation, Writing - review & editing. TO: Data curation, Writing

- review & editing. TMa: Supervision, Writing — review & editing.

References

1. Maheshwari A, Gurunath S, Fatima F, Bhattacharya S. Adenomyosis and
subfertility: a systematic review of prevalence, diagnosis, treatment and fertility
outcomes. Hum Reprod Update. (2012) 18:374-92. doi: 10.1093/humupd/dms006

2. Vercellini P, Vigano P, Bandini V, Buggio L, Berlanda N, Somigliana E. Association
of endometriosis and adenomyosis with pregnancy and infertility. Fertil Steril. (2023)
119:727-40. doi: 10.1016/j.fertnstert.2023.03.018

3. Dueholm M, Lundorf E. Transvaginal ultrasound or MRI for diagnosis of
adenomyosis. Curr Opin Obstet Gynecol. (2007) 19:505-12. doi: 10.1097/
GCO.0b013e3282f1bf00

4. Sharara FI, Kheil MH, Feki A, Rahman S, Klebanoft JS, Ayoubi JM, et al. Current
and prospective treatment of adenomyosis. J Clin Med. (2021) 10:3410. doi: 10.3390/
jcm10153410

5. Tsui K-H, Lee F-K, Seow K-M, Chang W-C, Wang J-W, Chen S-U, et al.
Conservative surgical treatment of adenomyosis to improve fertility: controversial
values, indications, complications, and pregnancy outcomes. Taiwanese ] Obstet Gynecol.
(2015) 54:635-40. doi: 10.1016/j.tjog.2015.05.003

6. Oliveira MAP, Crispi CP, Brollo LC, Crispi CP, De Wilde RL. Surgery in
adenomyosis. Arch  Gynecol Obstet. (2018) 297:581-9. doi: 10.1007/
500404-017-4603-6

Frontiers in Medicine

10.3389/fmed.2024.1457611

TMi: Supervision, Writing — review & editing. TH: Supervision,
Writing - review & editing. KS: Supervision, Writing - review &
editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work was
supported by JSPS KAKENHI Grant Number: JP21K09498.

Acknowledgments

This work would not have been possible without the great effort
made by Yoshimi Harada.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by
its manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fmed.2024.1457611/
full#supplementary-material

7. Jiang L, Han Y, Song Z, Li Y. Pregnancy outcomes after uterus-sparing operative
treatment for Adenomyosis: a systematic review and Meta-analysis. ] Minim Invasive
Gynecol. (2023) 30:543-54. doi: 10.1016/j.jmig.2023.03.015

8. Moawad G, Youssef Y, Fruscalzo A, Faysal H, Merida M, Pirtea P, et al. The impact
of conservative surgical treatment of Adenomyosis on fertility and perinatal outcomes.
J Clin Med. (2024) 13:2531. doi: 10.3390/jcm13092531

9. Chapron C, Vannuccini S, Santulli P, Abrao MS, Carmona F, Fraser IS, et al.
Diagnosing adenomyosis: an integrated clinical and imaging approach. Hum Reprod
Update. (2020) 26:392-411. doi: 10.1093/humupd/dmz049

10. Szubert M, Kozirdg E, Olszak O, Krygier-Kurz K, Kazmierczak J, Wilczynski J.
Adenomyosis and infertility-review of medical and surgical approaches. Int ] Environ
Res Public Health. (2021) 18:1235. doi: 10.3390/ijerph18031235

11. Ahn JW, You S-G, Go EB, Lee SH, Kim JS, Cho HJ, et al. Minimally invasive
adenomyomectomy via a laparoscopic-assisted approach compared to a laparoscopic or
laparotomic approach. Taiwanese ] Obstet Gynecol. (2021) 60:1005-10. doi: 10.1016/j.
1j0g.2021.09.010

12. Kwack JY, Im KS, Kwon Y-S. Conservative surgery of uterine adenomyosis via
laparoscopic versus laparotomic approach in a single institution. ] Obstet Gynaecol Res.
(2018) 44:1268-73. doi: 10.1111/j0g.13658

frontiersin.org


https://doi.org/10.3389/fmed.2024.1457611
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2024.1457611/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2024.1457611/full#supplementary-material
https://doi.org/10.1093/humupd/dms006
https://doi.org/10.1016/j.fertnstert.2023.03.018
https://doi.org/10.1097/GCO.0b013e3282f1bf00
https://doi.org/10.1097/GCO.0b013e3282f1bf00
https://doi.org/10.3390/jcm10153410
https://doi.org/10.3390/jcm10153410
https://doi.org/10.1016/j.tjog.2015.05.003
https://doi.org/10.1007/s00404-017-4603-6
https://doi.org/10.1007/s00404-017-4603-6
https://doi.org/10.1016/j.jmig.2023.03.015
https://doi.org/10.3390/jcm13092531
https://doi.org/10.1093/humupd/dmz049
https://doi.org/10.3390/ijerph18031235
https://doi.org/10.1016/j.tjog.2021.09.010
https://doi.org/10.1016/j.tjog.2021.09.010
https://doi.org/10.1111/jog.13658

Otaetal.

13. Wood C. Surgical and medical treatment of adenomyosis. Hum Reprod Update.
(1998) 4:323-36. doi: 10.1093/humupd/4.4.323

14. Younes G, Tulandi T. Conservative surgery for adenomyosis and results: a
systematic review. | Minim Invasive Gynecol. (2018) 25:265-76. doi: 10.1016/j.
jmig.2017.07.014

15.Ren Q, Dong X, Yuan M, Jiao X, Sun H, Pan Z, et al. Application of elastography
to diagnose adenomyosis and evaluate the degree of dysmenorrhea: a prospective
observational study. Reprod Biol Endocrinol. (2023) 21:98. doi: 10.1186/
512958-023-01145-y

16. Brunelli AC, Brito LGO, Moro FAS, Jales RM, Yela DA, Benetti-Pinto CL.
Ultrasound Elastography for the diagnosis of endometriosis and Adenomyosis: a
systematic review with Meta-analysis. Ultrasound Med Biol. (2023) 49:699-709. doi:
10.1016/j.ultrasmedbio.2022.11.006

17. Ota Y, Ota K, Takahashi T, Suzuki S, Sano R, Shiota M. New surgical technique of
laparoscopic resection of adenomyosis under real-time intraoperative ultrasound
elastography guidance: a case report. Heliyon. (2020) 6:e04628. doi: 10.1016/j.
heliyon.2020.e04628

18. Ota Y, Ota K, Takahashi T, Morimoto Y, Suzuki S, Sano R, et al. Laparoscopic
Adenomyomectomy under real-time intraoperative ultrasound Elastography guidance:
a case series and feasibility study. J Clin Med. (2022) 11:707. doi: 10.3390/jcm11226707

19. Ota Y, Ota K, Takahashi T, Morimoto Y, Suzuki S-I, Sano R, et al. A case of
elastography-assisted laparoscopic fertility preservation for severe deep endometriosis
causing ureteral stenosis and subtype IT adenomyosis. Endocrine. (2021) 2:348-55. doi:
10.3390/endocrines2030032

20. Chan I-S, Hsu T-F, Shih Y-C, Chang Y-H, Wang P-H, Chen Y-J. Maintenance
dienogest therapy following adjuvant gonadotropin-releasing hormone agonist
treatment after uterus-sparing surgery in adenomyosis: a retrospective cohort study. Int
] Gynecol Obstet. (2023) 161:751-9. doi: 10.1002/ijgo.14635

21. Gardner DK, Schoolcraft WB. Culture and transfer of human blastocysts. Curr
Opin Obstet Gynecol. (1999) 11:307-11. doi: 10.1097/00001703-199906000-00013

22. Ota K, Takahashi T, Mitsui J, Kuroda K, Hiraoka K, Kawai K. A case of discrepancy
between three ERA tests in a woman with repeated implantation failure complicated by
chronic endometritis. BMC Pregnancy Childbirth. (2022) 22:891. doi: 10.1186/
512884-022-05241-6

23. Kishi Y, Yabuta M, Taniguchi F. Who will benefit from uterus-sparing surgery in
adenomyosis-associated subfertility? Fertil Steril. (2014) 102:802-7. doi: 10.1016/j.
fertnstert.2014.05.028

24.Saremi A, Bahrami H, Salehian P, Hakak N, Pooladi A. Treatment of
adenomyomectomy in women with severe uterine adenomyosis using a novel technique.
Reprod Biomed Online. (2014) 28:753-60. doi: 10.1016/j.rbmo.2014.02.008

25.Nishida M, Otsubo Y, Ichikawa R, Arai Y, Sakanaka .
Shikyusenkinshokakushutsujutsu-go ninshin-ji no shikyuharetsu-yobo ni tsuite
(prevention of uterine rupture during pregnancy after adenomyomectomy). Obstet
Gynecol Surg (Tokyo Medical View). (2016) 27:69-76.

26. S-i W. Kudo M, Minakami H. Spontaneous uterine rupture of a twin pregnancy
after a laparoscopic adenomyomectomy: a case report. ] Minim Invasive Gynecol. (2006)
13:166-8. doi: 10.1016/j.jmig.2005.12.002

27. Kwack JY, Jeon SB, Kim K, Lee SJ, Kwon YS. Monochorionic twin delivery after
conservative surgical treatment of a patient with severe diffuse uterine adenomyosis
without uterine rupture. Obstet Gynecol Sci. (2016) 59:311-5. doi: 10.5468/
0gs.2016.59.4.311

Frontiers in Medicine

07

10.3389/fmed.2024.1457611

28.Kweon S, Lee JS, Kim S, Kwack JY, Kwon Y-S. Antenatal and delivery outcomes in
twin pregnant women after uterine Adenomyomectomy: summary of 5 cases.
Perinatology. (2023) 34:175-9. doi: 10.14734/PN.2023.34.4.175

29. Hadisaputra W, Anggraeni TD. Laparoscopic resection versus myolysis in the
management of symptomatic uterine adenomyosis: alternatives to conventional
treatment. Med ] Indones. (2006) 15:9-17. doi: 10.13181/mji.v15i1.208

30. Parker WH, Einarsson J, Istre O, Dubuisson J-B. Risk factors for uterine rupture
after laparoscopic myomectomy. | Minim Invasive Gynecol. (2010) 17:551-4. doi:
10.1016/j.,jmig.2010.04.015

31. Prapas Y, Kalogiannidis I, Prapas N. Laparoscopy vs laparoscopically assisted
myomectomy in the management of uterine myomas: a prospective study. Am J Obstet
Gynecol. (2009) 200:144. doi: 10.1016/j.aj0g.2008.08.063

32. Pistofidis G, Makrakis E, Balinakos P, Dimitriou E, Bardis N, Anaf V. Report of 7
uterine rupture cases after laparoscopic myomectomy: update of the literature. ] Minim
Invasive Gynecol. (2012) 19:762-7. doi: 10.1016/j.jmig.2012.07.003

33. Otsubo Y, Nishida M, Arai Y, Ichikawa R, Taneichi A, Sakanaka M. Association of
uterine wall thickness with pregnancy outcome following uterine-sparing surgery for
diffuse uterine adenomyosis. Aust N Z ] Obstet Gynaecol. (2016) 56:88-91. doi: 10.1111/
2jo.12419

34. Sugiyama M, Takahashi H, Baba Y, Taneichi A, Suzuki H, Usui R, et al. Perinatal
outcome of pregnancy after adenomyomectomy: summary of 10 cases with a brief
literature review. ] Matern Fetal Neonatal Med. (2020) 33:4145-9. doi:
10.1080/14767058.2019.1597845

35. Sayama S, Iriyama T, Hashimoto A, Suzuki K, Ariyoshi Y, Yano E, et al. Possible
risks and benefits of adenomyomectomy on pregnancy outcomes: a retrospective
analysis. AJOG Glob Rep. (2023) 3:100265. doi: 10.1016/j.xagr.2023.100265

36. Sumigama S, Sugiyama C, Kotani T, Hayakawa H, Inoue A, Mano Y, et al. Uterine
sutures at prior caesarean section and placenta accreta in subsequent pregnancy: a case-
control study. BJOG. (2014) 121:866-75. doi: 10.1111/1471-0528.12717

37. Wada S, Fukushi Y, Ono Y, Ota H, Tsuzuki Y, Yamada H. Influence of uterine cavity
breach in laparoscopic myomectomy on the risk of obstetric complications. Gynecol
Minim Invasive Ther. (2022) 11:221-3. doi: 10.4103/gmit.gmit_146_21

38. Yen C-E Huang SJ, Lee C-L, Wang H-S, Liao S-K. Molecular characteristics of the
endometrium in uterine Adenomyosis and its biochemical microenvironment. Reprod
Sci. (2017) 24:1346-61. doi: 10.1177/1933719117691141

39. Brosens I, Pijnenborg R, Benagiano G. Defective myometrial spiral artery
remodelling as a cause of major obstetrical syndromes in endometriosis and
adenomyosis. Placenta. (2013) 34:100-5. doi: 10.1016/j.placenta.2012.11.017

40. Yorifuji T, Makino S, Yamamoto Y, Sugimura M, Kuwatsuru R, Takeda S. Time
spatial labeling inversion pulse magnetic resonance angiography in pregnancy with
adenomyosis. ] Obstet Gynaecol Res. (2013) 39:1480-3. doi: 10.1111/jog.12088

41.Ono Y, Ota H, Fukushi Y, Tagaya H, Okuda Y, Yoshino O, et al. Effectiveness of
laparoscopic Adenomyomectomy on perinatal outcomes. Gynecol Minim Invasive Ther.
(2023) 12:211-7. doi: 10.4103/gmit.gmit_45_22

42. Vannuccini S, Petraglia F. Recent advances in understanding and managing
adenomyosis. F1000Res. (2019):8. doi: 10.12688/f1000research.17242.1

43. Capezzuoli T, Toscano F, Ceccaroni M, Roviglione G, Stepniewska A, Fambrini M,
et al. Conservative surgical treatment for adenomyosis: new options for looking beyond
uterus removal. Best Pract Res Clin Obstet Gynaecol. (2024) 95:102507. doi: 10.1016/j.
bpobgyn.2024.102507

frontiersin.org


https://doi.org/10.3389/fmed.2024.1457611
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1093/humupd/4.4.323
https://doi.org/10.1016/j.jmig.2017.07.014
https://doi.org/10.1016/j.jmig.2017.07.014
https://doi.org/10.1186/s12958-023-01145-y
https://doi.org/10.1186/s12958-023-01145-y
https://doi.org/10.1016/j.ultrasmedbio.2022.11.006
https://doi.org/10.1016/j.heliyon.2020.e04628
https://doi.org/10.1016/j.heliyon.2020.e04628
https://doi.org/10.3390/jcm11226707
https://doi.org/10.3390/endocrines2030032
https://doi.org/10.1002/ijgo.14635
https://doi.org/10.1097/00001703-199906000-00013
https://doi.org/10.1186/s12884-022-05241-6
https://doi.org/10.1186/s12884-022-05241-6
https://doi.org/10.1016/j.fertnstert.2014.05.028
https://doi.org/10.1016/j.fertnstert.2014.05.028
https://doi.org/10.1016/j.rbmo.2014.02.008
https://doi.org/10.1016/j.jmig.2005.12.002
https://doi.org/10.5468/ogs.2016.59.4.311
https://doi.org/10.5468/ogs.2016.59.4.311
https://doi.org/10.14734/PN.2023.34.4.175
https://doi.org/10.13181/mji.v15i1.208
https://doi.org/10.1016/j.jmig.2010.04.015
https://doi.org/10.1016/j.ajog.2008.08.063
https://doi.org/10.1016/j.jmig.2012.07.003
https://doi.org/10.1111/ajo.12419
https://doi.org/10.1111/ajo.12419
https://doi.org/10.1080/14767058.2019.1597845
https://doi.org/10.1016/j.xagr.2023.100265
https://doi.org/10.1111/1471-0528.12717
https://doi.org/10.4103/gmit.gmit_146_21
https://doi.org/10.1177/1933719117691141
https://doi.org/10.1016/j.placenta.2012.11.017
https://doi.org/10.1111/jog.12088
https://doi.org/10.4103/gmit.gmit_45_22
https://doi.org/10.12688/f1000research.17242.1
https://doi.org/10.1016/j.bpobgyn.2024.102507
https://doi.org/10.1016/j.bpobgyn.2024.102507

	Case Report: The first case of successful pregnancy and live birth following laparoscopic resection of adenomyosis under real-time intraoperative ultrasound elastography guidance
	1 Introduction
	2 Case presentation
	3 Discussion

	References

