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Abstract

abdominal pain during pregnancy.

abnormalities were detected during their follow-up visits.

Patient concerns: We report 2 cases here, both of whom had a history of hysteroscopy surgery and presented with severe

Diagnoses: Both patients had small uterine ruptures, with no significant abnormalities detected on ultrasonography. The
diagnosis was confirmed by a CT scan, which showed hemoperitoneum.

Interventions: We performed emergency surgeries for the 2 cases.
Outcomes: We repaired the uterus in 2 patients during the operation. Both patients recovered well. The children survived. No

Lessons: Attention should be paid to the cases of pregnancy after hysteroscopy.
Abbreviations: CT = computed tomography, MRI = magnetic resonance imaging.
Keywords: case reports, diagnosis, obstetric labor complications, review of literature, uterine rupture

Rationale: Uterine rupture during pregnancy poses significant risks to both the fetus and the mother, resulting in high mortality
and morbidity rates. While awareness of uterine rupture prevention after a cesarean section has increased, insufficient attention
has been given to cases caused by pregnancy following hysteroscopy surgery.

1. Introduction

Uterine rupture is a rare but severe obstetric complication that sig-
nificantly affects maternal and perinatal outcomes. It can occur due
to various factors, with uterine scarring from cesarean sections and
uterine-related surgeries being the most common causes. Ruptures
during pregnancy are more critical than those during delivery,
necessitating increased physician attention. Despite increased
awareness of uterine rupture prevention after cesarean sections,
prevention strategies for pregnancies following hysteroscopy
remain insufficient. Therefore, this paper retrospectively examines
2 cases of spontaneous uterine rupture during pregnancy after hys-
teroscopy procedures at our hospital over the past 2 years.

2. Case report

2.1. Case 1

A 28-year-old woman (gravida 2, para 0), at 33 weeks
and 2 days of gestation was brought to the hospital due to
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hypogastralgia for 13 hours. She underwent hysteroscopic
separation of intrauterine adhesions at another hospital in
2017. Uterine perforation occurred during the operation and
no repair was performed. At 33 weeks and 1 day of gesta-
tion, she experienced hypogastric pain on the right side, which
gradually intensified and spread across her entire abdomen. A
reexamination via B ultrasound revealed renal hydronephrosis
with bilateral upper ureteral expansion, right kidney calculi,
and encapsulated effusion in the low echo area in front of
the urinary bladder. Obstetric ultrasound confirmed a single-
ton breech presentation with placenta previa. Upon physical
examination, her temperature was 36.9°C, blood pressure was
137/90 mm Hg, and pulse rate was 99 bpm, but she exhib-
ited abdominal distension, a tense abdominal wall, and signif-
icant abdominal pain, primarily on the right side. Blood tests
showed a white blood cell of 11.25 10°/L, N of 84.4%, and
hemoglobin of 86 g/L.

Hypogastric pain was attributed to hydronephrosis,
leading to the administration of magnesium sulfate for
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spasmolysis. However, her condition did not improve. Due
to the long time waiting for a magnetic resonance imaging
(MRI) appointment, after communication with patient and
her family members for abdominal computed tomography
(CT) examination was performed. A CT scan of the entire
abdomen revealed abdominal and pelvic effusion and hema-
tocele (Fig. 1).

Given her persistent hypogastric pain, evident peritoneal
irritation signs, and unclotted blood extracted through hypo-
gastric puncture under B-type ultrasound guidance, surgical
intervention was performed with the patient’s and her family’s
consent. During surgery, 800 mL of hematocele was found in
her abdominal cavity, along with a 1cm rupture at the right
corner of her uterus (Fig. 2). Active hemorrhage was observed,
and a live baby boy was delivered. Simultaneously, uterine
repair was conducted during the surgery, which proved suc-
cessful, ensuring the survival of both mother and baby. The
newborn was transferred to the pediatric department. Six
days post-surgery, the patient was discharged from the hospi-
tal, with no abnormalities noted during the 1-year follow-up
visit.

2.2. Case 2

On July 27,2021, a 36-year-old woman (gravida 2, para 1, with
a history of cesarean surgery) was admitted to the hospital due
to “4-hour hypogastric pain at 32 weeks and 2 days of gesta-
tion.” Her surgical history included a cesarean section in 2006
and hysteroscopic separation of intrauterine adhesions in 2019.
At 33 weeks and 2 days of gestation, she suddenly experienced
persistent, stabbing hypogastric pain on the right side, without
other discomfort. Her vital signs were stable, and she displayed
mild pain, abdominal distension, and right lower abdominal
tenderness. Obstetric ultrasound revealed a third-trimester twin
pregnancy. Upon physical examination, her temperature was
36.9°C, blood pressure was 111/81 mm Hg, and pulse rate was
80 bpm, blood tests showed a white blood cell of 21.82 x 10°/L,
neutrophil of 87.5%, and hemoglobin of 109g/L. After hospi-
talization, dexamethasone was administered to accelerate fetal
lung maturity, along with magnesium sulfate for spasmolysis
therapy. Following consultation with the patient and her fam-
ily, a CT scan of the entire abdomen was conducted, showing
the possibility of right lower abdominal hemorrhage due to
high-density images, multiple gallbladder stones, and a twin
pregnancy (Fig. 3). Due to the presence of intraperitoneal hem-
orrhage, surgical intervention was performed with the patient’s

Figure 1.
effusion.

Computed tomography demonstrates pelvic and abdominal
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and her family’s consent. During surgery, 300 mL of hematocele
was discovered in her abdominal cavity, along with a cleft in the
posterior wall of her uterus. Two live baby girls were delivered,
and a 1cm rupture was observed on the lower section of her
uterine posterior wall, instead of the previous cesarean section
scar location (Fig. 4). Uterine repair was carried out successfully
during the surgery, ensuring the well-being of both the mother
and the babies. Both infants were transferred to the pediatric
department, and the patient was discharged from the hospital
6 days after the surgery. No abnormalities were detected during
her follow-up visits.

3. Discussion

3.1. Clinical manifestation

A critical obstetric condition known as uterine rupture occurs
when the body, bottom, or lower part of the uterus ruptures
during delivery or late pregnancy, leading to severe hemorrhag-
ing and posing a life-threatening risk to both the mother and
the fetus.!"

The typical clinical presentations of uterine rupture com-
prise abdominal pain, anomalous fetal heart rate monitoring,
and vaginal bleeding."! Abdominal pain stands as the most
prevalent indication of uterine rupture and often functions as
an early indicator, albeit lacking specificity. In clinical prac-
tice, differentiation from other conditions capable of eliciting
abdominal pain, such as uterine contractions, gastrointestinal
spasms, appendicitis, among others, becomes imperative.?!
When positive tenderness is detected during abdominal exam-
ination, particularly uterine fundal tenderness, a strong sus-
picion of uterine rupture should arise. Some patients might
undergo concealed rupture, where pain symptoms and signs
do not immediately manifest. For instance, Nishikawa et al®®!

Figure 2. A bulge (1 x 1cm) is observed in the wall of the right corner of the
uterus.
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documented a case of uterine rupture transpiring during labor.
Because the rupture was situated on the posterior wall and
adhered to the ovaries and colon, hemorrhage was minimal.
The patient experienced abdominal distension and discomfort
nine days after delivery, and the rupture was only discerned
through an MRI examination.

3.2. Etiology

The primary causes of uterine rupture encompass uterine scar
rupture and obstructed labor. Uterine rupture at sites without
prior cesarean section scars is relatively infrequent. The pri-
mary high-risk factors for uterine rupture at non-cesarean scar
sites predominantly involve concealed scar uterus (involving a
history of induced abortion and hysteroscopy surgery), fetal
malposition, inadequate development of the uterine muscle
layer, anomalous uterine development, external version pro-
cedures, multiparity, placental abnormalities, labor induction
using drugs, fetal head disproportion, uterine adenomyosis,
connective tissue disorders, a history of ectopic pregnancy, and
laparoscopic cervical cerclage.l'*° Hysteroscopic surgery is
increasingly common and serves an indispensable role in diag-
nosing and managing intrauterine diseases. Uterine rupture
during pregnancy subsequent to hysteroscopic surgery consti-
tutes a long-term complication of these procedures. Notably,
hysteroscopic uterine septum resection surgery and uterine
perforation during hysteroscopy stand as prominent risk fac-
tors for uterine rupture during pregnancy following hystero-
scopic surgery.!!!

The use of hysteroscopy in gynecological surgery has become
increasingly widespread, making hysteroscopic procedures
more common.”! Aydeniz et al®® reported complication rates of
0.28% and 0.22%, respectively, in 13,600 hysteroscopic pro-
cedures performed in the Netherlands. Surgical hysteroscopy
is associated with both perioperative and delayed complica-
tions.”’ While many clinical studies have indicated that uterine
rupture rarely occurs after laparoscopic myomectomy, there
has been a growing number of reported cases of uterine rup-
ture associated with this procedure in the past 2 decades.!'*-!?]
Factors such as incomplete uterine suturing techniques, inade-
quate hemostasis leading to hematoma formation, or excessive
use of monopolar or bipolar electrocoagulation for hemosta-
sis have all been linked to an increased risk of postoperative
uterine rupture.!'>!¥ Uterine healing and remodeling following
childbirth involve unique processes. Pathological evidence of
incomplete uterine rupture suggests an increase in collagen
content within the lesion and a decrease in the muscle tissue
component.!"’! In the first patient’s case, she had undergone one
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hysteroscopic adhesiolysis procedure. The second patient had
undergone a cesarean section and hysteroscopic separation of
uterine adhesions. Notably, the location of uterine rupture in
the second patient differed from that of her previous cesarean
delivery, occurring in the posterior wall of the uterus rather
than the lower uterine segment’s anterior wall. This could be
attributed to an increase in collagen content and a decrease in
muscle tissue within the lesion, resulting in partial damage to
the endometrium.

3.3. Auxiliary diagnostic method

Ultrasound examination is widely acknowledged as the pre-
ferred imaging method for assessing acute abdominal con-
ditions in pregnant women, particularly in the context of
identifying uterine rupture, particularly in patients with con-
cealed or asymptomatic uterine rupture. Ultrasound facilitates
continuous and dynamic monitoring and possesses a diagnos-
tic discovery rate of 67% for uterine rupture.l'® Nevertheless,
its accuracy can be affected by various factors, such as the
size of the uterine rupture site, gestational age, pelvic condi-
tions, and the experience of the ultrasound operator. In one
of our cases (case 1), obstetric ultrasound failed to reveal any
significant abnormalities. In contrast, a urinary system ultra-
sound uncovered renal hydronephrosis, leading to a misdiag-
nosis of the patient’s abdominal pain as attributable to renal
hydronephrosis. CT and MRI scans offer advantages due to
their broader scanning range, allowing assessment of other
abdominal and pelvic organs. This proves valuable in dis-
tinguishing between diverse emergency conditions like acute
pancreatitis, gynecological emergencies such as ovarian tor-
sion, and placental abruption. CT scans are faster than MRI,
and contrast-enhanced scans aid in the easier identification of
disrupted muscle layers. In urgent scenarios, CT scans offer
a swifter evaluation of the abdominal condition in pregnant
women, serving as a valuable clinical diagnostic tool or for
the exclusion of certain diseases. The utilization of CT scans
during pregnancy should not be entirely avoided when the
benefits for the mother outweigh the theoretical radiation
risks to the fetus.”! Recent American College of Obstetricians
and Gynecologists guidelines also indicate that the use of CT
during pregnancy should not be categorically discouraged. The
potential benefits should be thoughtfully weighed against the
risks when deemed clinically necessary. In acute illnesses, the
theoretical advantage to the mother from an early and precise
diagnosis may surpass the risks to the fetus.!'”? MRI provides
high-resolution soft tissue imaging, is radiation-free, and can
be employed in both prenatal and postnatal cases of uterine

Figure 3. Computed tomography reveals a high probability of pelvic and
abdominal hemoperitoneum.

Figure 4. A rupture of 1cm is observed at the lower of the posterior wall of
the uterus.
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rupture. It enables multi-dimensional imaging of the uterine
wall and surpasses ultrasound in the visualization of fetal
organs and structures.''! Consequently, both CT and MRI
scans can serve as vital supplementary tools for diagnosing and
managing uterine rupture.

3.4. Prevention

Uterine rupture is a critical condition, and prompt surgical
intervention is imperative to minimize adverse outcomes
for both the mother and the baby. Consequently, early rec-
ognition holds paramount importance. Obstetricians should
remain vigilant for classic symptoms and signs of rupture,
including sudden and persistent abdominal pain, uterine ten-
derness, and unexplained fetal heart rate anomalies. In cases
with atypical presentations, where patients might experience
only abdominal discomfort or minor vaginal bleeding, a com-
prehensive evaluation, including a medical history review,
physical examination, and auxiliary tests, becomes necessary.
It is crucial to differentiate uterine rupture from other acute
abdominal emergencies, such as appendicitis, pancreatitis,
ovarian tumor torsion, and tumor rupture. Early diagnosis,
even in cases with atypical symptoms or signs, and timely
intervention can significantly reduce maternal complications
and perinatal mortality rates, leading to improved pregnancy
outcomes and prognosis. Delayed or misdiagnosis as other
gynecological or non-gynecological conditions can result in
fetal or neonatal mortality. The choice of surgical procedure
hinges on the extent of uterine bleeding and the patient’s
reproductive requirements. The primary objective is to expe-
dite the fetus’s delivery during surgery. Surgical options may
encompass uterine rupture repair, subtotal uterine resection,
or total uterine resection. For patients in the early or mid-
term of pregnancy, with minimal bleeding and a small rup-
ture, and in the absence of severe infection, some researchers
have recommended a combined approach of uterine rupture
repair and elective cesarean section, thereby prolonging the
pregnancy to a viable gestational age. These cases offer novel
treatment strategies for clinical practice.'?% There is no stan-
dardized surgical treatment for uterine rupture, and the choice
of procedure may vary depending on the patient’s and fetal
conditions.

3.5. Experiences and lessons

From the diagnosis and treatment of 2 atypical cases, we
have summarized the following lessons: For pregnant women
with concomitant surgical diseases, in addition to improv-
ing the diagnostic ability of ultrasound physicians, obste-
tricians should also inquire about medical history, carefully
judge and differentiate. When considering the possibility of
uterine rupture, CT and MRI can be used to clearly display
the condition of the uterine wall, as well as the relation-
ship between the uterus, fetus, and placenta. When there is
intra-abdominal bleeding, abdominal puncture can be per-
formed under ultrasound guidance to determine the nature
of the fluid; atypical uterine rupture can easily lead to mis-
diagnosis and mistreatment by clinical doctors due to the
atypical nature of its medical history, symptoms, signs, and
examinations, resulting in serious consequences. Therefore,
for pregnant women with a history of uterine cavity opera-
tions, including induced abortion, curettage, and salpingec-
tomy, when the signs of uterine rupture are atypical, when
sudden or progressive abnormal fetal heart rate monitoring
occurs, comprehensive assessment of fetal heart rate, fetal
movement, and maternal vital signs should be performed to
avoid missed diagnosis and misdiagnosis, and active man-
agement should be carried out.

Medicine

4. Conclusions

In conclusion, we report here 2 cases of uterine rupture during
pregnancy after a history of hysteroscopic surgery, with uterine
repair and successful delivery after emergency surgery. As the
trend of delaying childbirth among women continues to grow,
there is an increasing population of pregnant women with a
history of gynecological surgery. Various surgical procedures
result in diverse uterine scar locations, rendering the diagnosis
of post-pregnancy secondary uterine rupture more intricate and
demanding. This complexity is particularly evident in pregnant
women lacking a history of uterine scarring. Hence, it is advis-
able to rigorously evaluate the criteria for gynecological surger-
ies and reduce unnecessary laparoscopic hysteroscopy-induced
artificial abortions. Furthermore, it is recommended to initiate
early prenatal assessments and consultations in obstetrics to
exclude conditions like uterine anomalies, such as unicornu-
ate uterus, bicornuate uterus, septate uterus, and poorly healed
cesarean section scars. For pregnant women with a history of
cesarean section or other high-risk factors for uterine rupture,
obstetrics clinics should enhance educational efforts and man-
agement practices. This should involve delivering personalized
care and formulating rational delivery plans. In instances where
deemed necessary, the consideration of elective cesarean sections
for pregnancy termination is prudent.

Acknowledgments

We would like to express our gratitude to Mr. Zhufeng Xu from
the Imaging Department for providing us with the visual images.

Author contributions

Formal analysis: Liping Shao.

Validation: Liping Shao.

Writing — review & editing: Liping Shao, Rong Xu.
Data curation: Zhilong Yang, Huifang Yan.
Investigation: Zhilong Yang, Huifang Yan.
Resources: Zhilong Yang, Huifang Yan.
Software: Zhilong Yang, Huifang Yan.
Visualization: Zhilong Yang, Huifang Yan.
Conceptualization: Rong Xu.

Funding acquisition: Rong Xu.
Methodology: Rong Xu.

Project administration: Rong Xu.
Supervision: Rong Xu.

Writing — original draft: Rong Xu.

References

[1] Savukyne E, Bykovaite-Stankeviciene R, Machtejeviene E, et al.
Symptomatic uterine rupture: a fifteen year review. Medicina (Kaunas).
2020;56:574.
Mukherjee R, Samanta S. Surgical emergencies in pregnancy in the
era of modern diagnostics and treatment. Taiwan ] Obstet Gynecol.
2019;58:177-82.
Nishikawa S, Shibata T, Kato H, et al. Complete rupture of unscarred
uterus with delayed symptoms: case report and possible mechanism. J
Obstet Gynaecol Res. 2020;46:1456-9.
Dandapani M, Pflugner LP, Fanning NS. Uterine rupture at term in a
patient with abdominal cerclage. Obstet Gynecol. 2019;133:940-2.
Abrar S, Abrar T, Sayyed E, et al. Ruptured uterus: frequency, risk fac-
tors and feto-maternal outcome: current scenario in a low-resource
setup. PLoS One. 2022;17:¢0266062.
Sun Y, Huang J, Kong HFE. Spontaneous rupture of unscarred uterus
in the third trimester after in vitro fertilization-embryo transfer
because of bilateral salpingectomy: a case report. Medicine (Baltim).
2019;98:¢18182.
[7] Okohue JE.Overview of hysteroscopy. West Afr ] Med.2020;37:178-82.
[8] Aydeniz B, Gruber IV, Schauf B, et al. A multicenter survey of compli-
cations associated with 21,676 operative hysteroscopies. Eur ] Obstet
Gynecol Reprod Biol. 2002;104:160-4.

2

3

[4

(5

6



#202/€T/€0 U0 =[91ZIMNZIDBPXZOBBe0ATIAEIDYIASALLIAIPOOAEIEAHION/AD AUMY TXOM

ADUOINXTOHISABZIY 1A+ NIOITWNOIZTACY HJESHIAAUE AQ [eunol-puw/wod’ mm|sfeulnoly/:dny wouj papeojumoq

Shao et al. ® Medicine (2024) 103:10

[9] Jansen FW, Vredevoogd CB, Van Ulzen K, et al. Complications of
hysteroscopy: a prospective, multicenter study. Obstet Gynecol.
2000;96:266-70.

[10] Jansa V, Lagana AS, Ferrari E et al. Uterine rupture in pregnancy
after hysteroscopic septum resection: a 20-year retrospective analysis.
Minim Invasive Ther Allied Technol. 2022;31:448-55.

[11] Zeteroglu S, Aslan M, Akar B, et al. Uterine rupture in pregnancy sub-
sequent to hysteroscopic surgery: a case series. Turk ] Obstet Gynecol.
2017;14:252-S.

[12] Smith G, Walker S, Vandhana R, et al. Spontaneous fundal uterine

rupture in a non-labouring 31-week twin pregnancy and unknown

previous hysteroscopic adhesiolysis: a case report. Case Rep Womens

Health. 2021;30:¢00302.

Chao AS, Chang YL, Yang LY, et al. Laparoscopic uterine surgery as a risk

factor for uterine rupture during pregnancy. PLoS One. 2018;13:¢0197307.

[14] Tinelli A, Kosmas IP, Carugno JT, et al. Uterine rupture during preg-
nancy: the URIDA (uterine rupture international data acquisition)
study. Int ] Gynaecol Obstet. 2022;157:76-84.

[13

www.md-journal.com

[15] Zhao P, Su C, Wang C, et al. Clinical characteristics of uterine rup-

ture without previous cesarean section: a 25-year retrospective study. J
Obstet Gynaecol Res. 2021;47:2093-8.

Sharon N, Maymon R, Pekar-Zlotin M, et al. Midgestational pre-
labor spontaneous uterine rupture: a systematic review. ] Matern Fetal

Neonatal Med. 2022;35:5155-60.

[17] Jain C. ACOG Committee Opinion No. 723: guidelines for diag-

nostic imaging during pregnancy and lactation. Obstet Gynecol.
2019;133:186.

Mervak BM, Altun E, McGinty KA, et al. MRI in pregnancy: indications
and practical considerations. ] Magn Reson Imaging. 2019;49:621-31.
Takahashi T, Ota K, Jimbo M, et al. Spontaneous unscarred uterine
rupture and surgical repair at 11 weeks of gestation in a twin preg-
nancy. ] Obstet Gynaecol Res. 2020;46:1911-5.

[20] Tong C, Gong L, Wei Y, et al. Ultrasonic diagnosis of asymptomatic

rupture of uterine in second trimester of pregnancy after laparoscopic
surgery for interstitial pregnancy: a case report. BMC Pregnancy

Childbirth. 2021;21:375.



