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Abstract
BACKGROUND
Hysteromyoma is not a rare tumor among pregnant women. During pregnancy, the symptoms caused by hysteromyoma can be improved through conservative treatment in most cases. However, in order to ensure the safety of mothers and children, surgeries are necessary in some special cases.

CASE SUMMARY
We report a case of pregnancy complicated with hysteromyoma red degeneration. The patient had peritonitis after sudden abdominal pain during the 20th week of pregnancy. Laparoscopic exploration suggested rupture and bleeding of hysteromyoma, which were improved after drainage and an anti-inflammatory treatment. A cesarean section was performed after full term. This case shows the complications of rupture after red degeneration of hysteromyoma during pregnancy.

CONCLUSION
We should be alert to rupture of hysteromyoma during pregnancy, and active laparoscopic exploration is essential to improve the prognosis of such patients.
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[bookmark: OLE_LINK5469][bookmark: OLE_LINK5470]Core Tip: We report a case of pregnancy complicated with rupture and bleeding of hysteromyoma and review the diagnosis and treatment strategies for acute abdominal conditions associated with hysteromyoma in pregnancy with a view to providing a reference for clinical practice.

INTRODUCTION
The incidence of hysteromyoma combined with pregnancy accounts for 0.09%-3.9% of all patients with hysteromyoma[1], which often causes degeneration due to an insufficient blood supply, including vitreous change, cystic change, red change, calcification, sarcomatoid change, and so on[2]. Especially during pregnancy, red degeneration often develops in hysteromyoma due to rapid growth, and erythroid degeneration is a special form of myoma necrosis, which is more common in a single large intramural myoma, often occurring among pregnant or lactating patients[3,4]. Pain caused by degenerative uterine fibroids is the most common clinical symptom of women with uterine fibroids during pregnancy[3]. The symptoms caused by hysteromyoma degeneration can be improved through conservative treatments in most cases, while surgical treatments are rarely needed[5]. Here, we report a case of pregnancy with hysteromyoma complicated with rupture and bleeding. The diagnosis and treatment strategies for pregnancy complicated with hysteromyoma-related acute abdomen are also reviewed, with an aim to provide a reference for clinical practice.

CASE PRESENTATION
Chief complaints
A 25-year-old primipara in 20th week of gestation presented with acute abdominal pain and signs of acute abdomen.

History of present illness
The patient developed left upper quadrant pain at rest, which progressed to severe diffuse abdominal pain. On admission, she appeared pale and distressed, complaining about severe abdominal pain and vomiting several times.

History of past illness
The patient was diagnosed with hysteromyoma before pregnancy, with no history of uterine or abdominal surgeries. At 18 wk of gestation, she had lower abdominal pain and threatened abortion, which were considered to be caused by hysteromyoma degeneration. Then the patient received a conservative treatment in our hospital and was discharged after symptom relief.

Physical examination
[bookmark: OLE_LINK1528][bookmark: OLE_LINK878][bookmark: OLE_LINK2431][bookmark: OLE_LINK1457][bookmark: _Hlk11931978]The patient’s pulse rate was 98 per minute, blood pressure was 97/74 mmHg, and body temperature was 37 °C. In addition to the peritoneal irritation sign, a goose-egg-sized mass was palpated in her right upper abdomen, and severe tenderness was observed at the same site.

Laboratory examinations
[bookmark: OLE_LINK5279][bookmark: OLE_LINK5278]Laboratory data included white blood cell count 21400/mm3, hemoglobin 8.9 g/dL, and C-reactive protein 12.4 mg/dL (normal, 0.2 mg/dL).

Imaging examinations
[bookmark: OLE_LINK5281][bookmark: OLE_LINK5280]Abdominal sonogram confirmed an intrauterine live fetus after 20 wk of gestation and a 10-cm degenerative hysteromyoma. Combined with the patient's medical history and clinical symptoms, hysteromyoma degeneration was clinically suspected. In addition, the abdominal sonogram showed that there was a large amount of free fluid in her upper abdomen, indicating intra-abdominal hemorrhage. Computed tomography (CT) revealed a hysteromyoma situated in the left fundus of uterus, with a rupture (Figure 1).

FINAL DIAGNOSIS
Intra-abdominal hemorrhage was suspected, which was confirmed by the extraction of non-coagulable blood from the abdominal cavity under ultrasound guidance.

TREATMENT
The patient underwent an immediate laparoscopic exploration with general anesthesia, through which rupture of the hysteromyoma and massive hemoperitoneum were revealed. We can see a huge subserous myoma in the fundus of her uterus with a 2 cm perforation at the top, oozing necrotic fluid and tissues into her abdominal cavity. The omentum was slightly adherent to perforation, and the adjacent peritoneum showed fibrinous reactions. About 200 mL of perihepatic and perisplenic hemoperitoneum could be seen, but no active bleeding point was found (Figure 2). Then hemoperitoneum was cleared and adhesion was released, and her abdomen was closed after copious irrigation. Two abdominal drainage tubes were placed. Anti-inflammatory and fetal protection treatments (ritodrine hydrochloride for inhibiting uterine contraction) were continued after operation.

OUTCOME AND FOLLOW-UP
After confirming that there was no intraperitoneal hemorrhage, the two abdominal drainage tubes were removed on the 3rd and 7th day after operation, respectively. The patient was discharged on the 7th day after operation. The subsequent antenatal period was uneventful (Figure 3). After 37 wk and 4 d of pregnancy, the patient delivered a healthy male infant with a birth weight of 3450g through an elective cesarean section and underwent myomectomy at the same time (Figure 4). The operation was successful with a total bleeding volume of about 600 mL.

DISCUSSION
Most female patients with uterine fibroids during pregnancy have no or only mild clinical symptoms, which can be relieved after conservative treatments (anti-inflammatory and inhibiting uterine contraction)[3,5]. In this report, we describe a case of degeneration, necrosis, and rupture of hysteromyoma during pregnancy, resulting in intraperitoneal hemorrhage and acute peritonitis, which could not be relieved through conservative treatments. It has been previously reported that the rupture of blood vessels on the surface of hysteromyoma during pregnancy or after delivery leads to acute abdomen (intraperitoneal hemorrhage)[6,7]. There are also reports on acute peritonitis caused by the degeneration, necrosis, liquefaction, and rupture of uterine hysteromyoma during pregnancy[5]. Our patient initially developed a degeneration and necrosis of hysteromyoma with vascular rupture during the progression of peritonitis, resulting in intraperitoneal hemorrhage.
[bookmark: OLE_LINK5282][bookmark: OLE_LINK5283][bookmark: _Hlk24624036][bookmark: OLE_LINK4895][bookmark: OLE_LINK4868][bookmark: OLE_LINK1400][bookmark: OLE_LINK4541][bookmark: OLE_LINK4287][bookmark: OLE_LINK3991][bookmark: OLE_LINK3990][bookmark: OLE_LINK1465][bookmark: OLE_LINK5008][bookmark: OLE_LINK1464][bookmark: OLE_LINK3992][bookmark: OLE_LINK4563][bookmark: OLE_LINK5007][bookmark: OLE_LINK4564][bookmark: _Hlk24624024]Limited data can be used to guide clinicians to choose diagnoses and treatments for pregnant women complicated with hysteromyoma-related acute abdomen. In 1989, Makar et al[8] first reported that a female patient had peritonitis caused by the perforation and rupture of uterine fibroids during the 15th week of pregnancy, whose initial symptom was abdominal pain, and then there were aggravated peritonitis symptoms. The degeneration of hysteromyoma was shown via ultrasound. The necrotic perforation of hysteromyoma was confirmed by an open exploration, and only abdominal flushing was carried out to alleviate the symptoms of peritonitis. Unfortunately, the fetus eventually failed to survive[8]. For the selection of auxiliary examinations, CT and magnetic resonance imaging (MRI) are of great value for the diagnosis of uterine myoma rupture, which are helpful for preoperative diagnoses and the timely formulation as well as optimization of surgical plans[9]. In this case, the preoperative CT image of hysteromyoma perforation provides great value for making an operation plan in time. In addition to acute abdomen caused by the degeneration and perforation of hysteromyoma, the increase of blood vessels and venous congestion on the surface of uterine fibroids, as well as the increase of surface tension of uterine fibroids caused by the mechanical compression of uterine fibroids, are all high-risk factors for myoma-related acute abdomen during pregnancy. The vein tear on the surface of hysteromyoma leads to intraperitoneal bleeding, endangering the safety of mothers and children, which often occurs in large subserosal hysteromyoma. In terms of auxiliary examinations, both CT scan and MRI can be used to accurately identify the rupture of a degenerated hysteromyoma[9]. When there is intra-abdominal hemorrhage caused by uterine rupture, free fluid in the abdominal cavity can be shown through ultrasound and CT (while it is important to expose only the fetus to radiation if necessary, a dose is not typically delivered through routine CT performed in a single session at which serious biologic effect occurs[10]), and blood routine examinations show that the hemoglobin of the patient continues declining. If no definite hemoperitoneum is found through an imaging examination, it is important to monitor the changes of hemoglobin. For unexplained intra-abdominal hemorrhage, a diagnosis can be made only after laparoscopy. In this case, since it was impossible to rule out whether the acute abdomen was caused by gastrointestinal perforation at the early stage of diagnosis, we chose to use CT to make a clear diagnosis. We performed an abdominal puncture to confirm intra-abdominal hemorrhage, and then performed a surgery in time. During pregnancy, surgeries are often delayed to avoid unnecessary effect of anesthesia and surgical stimulation on the fetus. However, for acute abdomen caused by hysteromyoma during pregnancy, surgical treatments are necessary. The condition may be delayed due to delayed surgeries, causing adverse maternal and fetal outcomes. For the choice of surgical methods, although there is some previous literature reporting that open exploration and successful myomectomy have been carried out during pregnancy, after which the patients have delivered at full term with good maternal and fetal outcomes achieved[5,11], myomectomy during pregnancy leads to a greater risk of postoperative fetal loss and uncontrolled bleeding after hysterectomy. Conservative treatments and careful myomectomy during pregnancy are generally recommended in the medical literature[12].

CONCLUSION
In this report, the patient underwent laparoscopic exploration, whose abdominal cavity was thoroughly washed and an abdominal drainage tube was placed, through which good results were achieved.
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Figure Legends
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Figure 1 Computed tomography of the abdomen showing a 10.9 cm × 7.1 cm × 8.3 cm degenerated fibroid (red arrow) and myoma laceration (white arrow).
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[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Figure 2 Laparoscopic exploration. A: Laparoscopic exploration revealed rupture of hysteromyoma, and the rupture of hysteromyoma was covered by the greater omentum; B: Laparoscopic exploration revealed hematocele of hepatic region.
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Figure 3 Timeline of diagnosis and treatment of the patient.
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Figure 4 Rupture of the upper part of 10 cm exophytic red degenerated fibroid capsule during cesarean section.

image4.png




image1.png




image2.png




image3.png
Rupture of hysteromyoma
case timeline

Before
pregnancy

20 wk of
gesta

22-37 wk of
gestation

37 wk and 4 d of
gestation ——

Diagnosed with hysteromyoma

Clinical feature: Hysteromyoma degeneration
Therapy: Conservative treatment

Clinical feature: Spontaneous rupture of degenerative hysteromyoma - abdominal
pain and Intraperitoneal hemorrhage
Therapy: Laparoscopic exploration

Clinical feature: No obvious change in uterine leiomyoma
Therapy: Prenatal examination every two weeks, injection of dexamethasone at 28
wk of gestation promotes fetal lung maturation

Therapy: Elective cesarean section and myomectomy




