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Abstract
BACKGROUND
Cesarean scar pregnancy (CSP) is rare but may result in uterine rupture during pregnancy or massive hemorrhage during abortion procedures. Awareness of this condition is increasing, and most patients with CSP are now diagnosed early and can be managed safely. However, some atypical patients are misdiagnosed, and their surgical risks are underestimated, increasing the risk of fatal hemorrhage.

CASE SUMMARY
A 27-year-old Asian woman visited our institution because of abnormal pregnancy, and she was diagnosed with a hydatidiform mole through transvaginal ultrasound (TVS). Under hysteroscopy, a large amount of placental tissue was found in the scar of the lower uterine segment, and a sudden massive hemorrhage occurred during the removal process. The bilateral internal iliac arteries were temporarily blocked under laparoscopy, and scar resection and repair were rapidly performed. She was discharged in good condition 5 d after the operation.

CONCLUSION
Although TVS is widely used in the diagnosis of CSP, delays in the diagnosis of atypical CSP remain. Surgical treatment following internal iliac artery temporary occlusion may be an appropriate management method for unanticipated massive hemorrhage during CSP surgery.
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Core Tip: Unanticipated massive hemorrhage during cesarean scar pregnancy surgery can lead to serious complications. If not effectively managed, it can lead to hemorrhagic shock or even death. Uterine artery embolization is usually used to prevent massive hemorrhage, but it requires multidisciplinary cooperation and cannot be performed immediately in the case of emergency. We adopted bilateral internal iliac artery emergency temporary occlusion to control intraoperative bleeding immediately without postoperative complications, and this may be a feasible method.

INTRODUCTION
The term “cesarean scar pregnancy” (CSP) describes pregnancies that develop after the implantation of fertilized eggs, embryos, or gestational sacs at the site of a prior cesarean delivery scar[1]. CSP occurs in 4 percent of all pregnancies, with a reported frequency of 1/2216-1/1800[2,3]. Cesarean section (CS) rates have been rising over the world in recent years, and in China, the relaxation of the two-child policy may increase the additional risk of CSP in reproductive-aged women with a history of CS[4]. Delaying CSP therapy might result in major side effects such as bleeding, uterine rupture, hysterectomy, and possibly loss of fertility[5]. Thus, the standard management of CSP is the timely termination of pregnancy.
Transvaginal ultrasound (TVS) is the most effective tool and first-line imaging modality for diagnosing CSP[6,7]; early diagnosis and prompt treatment are vital for reducing maternal mortality. Unfortunately, the research reports a shockingly high number of missed diagnoses of CSP, 107 (13.6%) of the 751 instances of CSP were overlooked or misdiagnosed, which increased morbidity[8]. Therefore, identifying methods to manage CSP in an emergency to reduce the occurrence of complications and protect the fertility of patients is crucial. In this paper, we report a case of a patient with CSP that was misdiagnosed by TVS as a hydatidiform mole who suffered massive hemorrhage during hysteroscopic surgery, underwent laparoscopic scar resection and repair after internal iliac artery temporary occlusion, and had a positive outcome. The Tongde Hospital’s Institutional Review Board verified that ethical approval of this retrospective study was exempt.

CASE PRESENTATION
Chief complaints
A 27-year-old Chinese woman presented to the outpatient department of our hospital with abnormal pregnancy.

History of present illness
The patient had experienced menopause for 60 d. Her normal menstrual cycle was 27-35 d, and a urine pregnancy test was positive at 40 d of menopause. After 52 d of menopause, 174.8 mIU/mL of blood beta human chorionic gonadotropin (β-hCG) and 3.79 nmol/L of progesterone were examined in the hospital, and TVS indicated a honeycomb mixed echo in the uterine cavity of approximately 7.6 cm × 6.2 cm and a rich blood flow, some of which seemed to be embedded in the CS scar. The patient had no abdominal pain or vaginal bleeding and was experiencing a mild early pregnancy reaction. She was admitted to our hospital because of the abnormal pregnancy indicated by TVS.

History of past illness
The patient had been delivered by CS due to macrosomia 4 years previously.

Personal and family history
The patient has no relevant family history.

Physical examination
The patient had a temperature of 36.7 °C, heart rate of 82 bpm, respiratory rate of 20 breaths per minute, and blood pressure of 117/62 mmHg, and the oxygen saturation in room air was 99%. After admission, a gynecological examination revealed some bloody secretion in the vagina, mild cervical erosions without lifting pain, enlargement of the anterior uterus similar to that at 60 d of pregnancy without tenderness, and no abnormalities in the bilateral appendages.

Laboratory examinations
Hemoglobin level was 126 g/L, blood β-hCG was 189.6 mIU/mL, progesterone was 1.0 nmol/L, and the white cell and platelet count were normal. The prothrombin and partial thromboplastin times were normal, and the d-dimer value was 1.98 mg/L. Serum C-reactive protein was normal. The blood biochemistry and urine analyses were normal.

Imaging examinations
According to the TVS review, the scar area revealed a disorderly high echo mass, and multiple vesicular echoes were found in utero, with the largest being approximately 2.2 cm × 1.1 cm (Figure 1). An embryo abortion was considered, and a hydatidiform mole could not be excluded. The electrocardiogram and chest computed tomography scan were also normal.

FINAL DIAGNOSIS
The final diagnosis of the presented case was unclear, with CSP, a hydatidiform mole, and spontaneous abortion all considered.

TREATMENT
Hysteroscopic surgery with informed consent was planned for further diagnosis. Through hysteroscopy, we observed that a large amount of tissue with blood clots had adhered to the scar in the lower segment of the uterine cavity, and no obvious pregnancy sac or hydatidiform mole tissue was identified. When we clamped the scar tissue and blood clots, a large amount of blood flowed from the uterine cavity and was difficult to control. We used two vascular forceps to rapidly clamp the bilateral uterine arteries from the cervix and the cervix itself, thus reducing the bleeding, and laparoscopy was performed. During laparoscopic surgery, we observed that the uterus was enlarged to a size similar to 60 d after pregnancy. In addition, the lower scar was obviously enlarged, and the blood vessels on the surface were clearly dilated. The posterior peritoneum was opened and the bilateral internal iliac arteries dissociated. A no. 1 absorbable suture was used as a slipknot to temporarily stop the blood flow (Figure 2). The scar was then incised, pregnancy tissue removed, scar cutting edge trimmed, and uterine wall repaired (Figure 3). Finally, hysteroscopy was performed to examine the uterine cavity, with no pregnancy tissue being found or diverticula formed. To confirm that there was no obvious bleeding on the suture surface, the internal iliac artery was untied to restore blood flow. The uterine wound was checked for bleeding after the pelvic cavity was cleaned with warm saline and diluted iodophor. We stitched up the wound afterward. Our patient got two units of packed red blood cells throughout the procedure, and there were no acute issues despite an estimated intraoperative blood loss of 1000 mL.

OUTCOME AND FOLLOW-UP
Postoperatively, we used cefuroxime sodium to prevent infection, oral iron for erythropoiesis, and oxytocin to promote uterine contractions. We observed that the β-hCG was 35.2 mIU/mL on postoperative day 1, and 3 d following surgery, and the usual inflammatory signs progressively returned to normal levels. A routine blood examination suggested mild anemia and no obvious abnormalities in the blood biochemistry or coagulation function. On the first postoperative day, the patient anal exhaled, and on the third postoperative day, the patient defecated. During hospitalization, she experienced some vaginal bleeding but no symptoms such as abdominal pain, fever, thrombosis, or intestinal obstruction. The patient recovered well and was discharged on postoperative day 5.
Pathological report: Vestigial villi and decidual tissue were observed in the scar tissue of the uterus. During the follow-up assessment approximately 1 wk after discharge, the patient’s β-hCG levels had returned to normal (2.9 mIU/mL), and 1 mo after discharge, a vaginal three-dimensional ultrasound indicated that the blood supply to the uterus and ovaries was normal.

DISCUSSION
CSP is a rare and iatrogenic form of ectopic pregnancy that is considered a potentially life-threatening condition. It is crucial to diagnose problems quickly and treat them right away. An empty endometrial cavity and cervical canal, the presence of a gestational sac in the anterior uterine wall, and a strong trophoblastic/placental blood flow are all factors that aid in the diagnosis of CSP through transvaginal ultrasonography[9-11]. Studies have reported that the accuracy of TVS in diagnosing CSP is only 84.6%[2], with some misdiagnosis or missed diagnosis known to occur. The diagnosis accuracy of TVS depends on the pregnancy period. In continuing pregnancies, after 7 wk, the gestational sac migrates toward the fundus populating the uterine cavity. If the patient’s previous history of CS and scar site examination are ignored, clinicians are often misled into believing that it is a normal intrauterine pregnancy[6]; incomplete abortion with an intrauterine hematoma could also affect the doctor’s judgment of CSP, resulting in misdiagnosis. However, the inaccuracy of diagnosis directly affects the quality of the subsequent treatment, increasing the risk of hemorrhage and morbidity.
Our patient was misdiagnosed through TVS as having a hydatidiform mole, which may be related to abnormally high vascularities and varicosities in the anterior lower segment of the uterus. In addition, the low levels of β-hCG may explain why clinicians did not diagnose CSP, as β-hCG levels usually represent the activity of placental trophoblastic cells. However, studies have demonstrated that even at low levels of β-hCG, when the blood vessels are exposed after the pregnancy tissue has been cleared, contractions of the muscle layer cannot effectively stop bleeding in defects in the muscle layer at the scar site, leading to the occurrence of unpredicted catastrophic hemorrhage. Therefore, for patients with uterine scar, early ultrasound examination findings are key, even if the patient has a miscarriage or low β-hCG levels. However, this does not mean that the risk of surgery is low, as this case illustrates. Only by formulating a complete surgical program can the risk of severe postoperative complications be reduced.
The ideal therapy for CSP would include the safe removal of pregnant tissue, the repair of the uterine abnormality, and the maintenance of fertility. According to published reports, contemporary treatment options include medication, uterine artery embolization (UAE) in conjunction with hysteroscopic resection, dilatation and curettage, laparotomy, laparoscopy, and transvaginal resection[12]. UAE is suitable for patients with refractory CSP at high risk of massive hemorrhage and can be combined with all the aforementioned surgical methods to effectively prevent bleeding. Injury to the ovarian and urinary systems, as well as rectal perforation, sepsis, and pulmonary embolism, are all possible outcomes of UAE[13-16]. In addition, the operation requires interdisciplinary cooperation, primarily for preoperative planning, but it is difficult to quickly complete patient transport and preparation for interventional surgery when sudden massive bleeding is encountered.
The characteristic of this case is the occurrence of unpredicted vaginal hemorrhage during the operation. Under laparoscopy, the blood vessels on the surface of the scar were obviously dilated; if the scar had been removed, the uterine hemorrhage would have been aggravated. UAE may not be available in the case of emergency, and if it is performed, the type of non-predictable emergency operation required may result in postoperative complications. In addition, the patient was young and wanted her fertility to be preserved, which limited the plan for hysterectomy. In this case, through bilateral internal iliac artery temporary occlusion, the hemostatic effect during the operation was satisfactory, the residual pregnancy contents in utero were removed, and the uterine scar was repaired, which could improve the patient’s reproductive outcome. The method was simple and easy to operate, and blood supply was restored immediately after the removal of the blockage. No postoperative complications were noted, the postoperative hospital stay was shortened, and the medical expenses were reduced.
The earliest treatment of CSP after laparoscopic bilateral internal iliac artery ligation was reported in 2006[17]. By temporarily blocking off both internal iliac arteries, blood flow to the uterus may be reduced by 48%, and pulse pressure can be reduced by 85%[18], resulting in better control of bleeding than with UAE because of vascular anastomosis between the internal iliac artery and its three offshoots (the uterine artery, the vaginal artery, and the internal pudendal artery). According to a review of recent literature[12,19-21], bilateral internal iliac artery temporary occlusion seems to be an effective strategy for reducing bleeding during CSP treatment without causing massive bleeding; hysteroscopy is required to deal with intrauterine lesions. Because the internal iliac artery occlusion is temporary, no serious complications are observed (Table 1). This method is also suitable for acute intraoperative bleeding and is superior to UAE[20] and hysterectomy. However, it may have defects because a high level of surgical skill is required. In addition, few cases have been reported, and some complications may not have been detected. In order to confirm the efficacy and safety of this method, bigger sample size studies are necessary.

CONCLUSION
Although the misdiagnosis of CSP is rare, it can lead to serious complications, resulting in life-threatening hemorrhage. A safe and simple treatment is needed for accidental massive bleeding during CSP surgery, and bilateral internal iliac artery temporary occlusion may be a viable treatment option, but more cases and multicenter cohort studies are required to verify this conclusion.
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Figure Legends
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Figure 1 Transvaginal ultrasound of cesarian scar pregnancy. A and B: White arrows indicate gestational matter (A) and dilated blood vessels (B) at the uterine scar.
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Figure 2 Intraoperative management of the internal iliac artery. A: Temporary occlusion of the internal iliac artery; B: Release of the temporary occlusion of the internal iliac artery.
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Figure 3 Pregnancy tissue removed and uterine scars repaired. A: Removal of pregnancy tissue with spoon forceps through the vagina; B: Repair of the myometrium of the anterior uterine wall after scar trimming.

Table 1 Summary of literature on temporary occlusion of internal iliac artery in the treatment of cesarean scar pregnancy since 2018
	Ref.
	Li et al[19], 2018
	Xu et al[12], 2019
	Zhao et al[20], 2022
	Su et al[21], 2022

	Number of participants
	1
	5
	33
	21

	CSP type
	III
	II
	III
	III

	Age (yr)
	28
	28-39
	28.97 ± 4.61
	34.38 ± 4.30

	Menelipsis time (d)
	77
	45-60
	48.51 ± 2.39
	47.35 ± 12.73

	Blood β-hCG before operation (mIU/mL)
	40542
	4569-67762
	18906.12 ± 11296.74
	2.62 ± 0.76 (10000 mol/L)

	Operation time (min)
	85
	60-165
	126.47 ± 13.21
	Not described

	Occlusion time (min)
	27
	20-26
	[bookmark: OLE_LINK2]Not described
	30 ± 12.05

	Intraoperative blood loss (mL)
	Minimal
	20-40
	112.44 ± 22.65
	67.14 ± 32.78

	Blood transfusion
	No
	No
	No
	No

	Decrease rate of serum β-hCG 24 h after surgery (%)
	Not described
	Not described
	81 ± 2.15
	Not described

	Length of hospital stay (d)
	3
	2-3
	5.28 ± 1.21
	5.14 ± 0.32

	Incidence of postoperative complications (%)
	None
	None
	6 ± 2.320
	None

	Time to β-hCG normalization (wk)
	Not described
	3-4
	Not described
	Not described

	Ovarian function 3-6 mo after surgery
	Not described
	Not described
	Normal
	Not described


β-hCG: Beta human chorionic gonadotropin.
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