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Purpose: This study aims to evaluate the success rate of misoprostol in managing missed miscarriages, identify factors affecting 
outcomes (such as gestational age and bleeding), and measure the rate of surgical intervention required after misoprostol use in Saudi 
Arabia due to the lack of data on this region.
Patients and Methods: A retrospective cohort study was conducted at King Khalid University Hospital, Riyadh, Saudi Arabia, from 
2019 to 2023. Women aged 18–45 years with a diagnosis of missed miscarriage and uterine size less than 12 weeks were included. 
Misoprostol was the primary treatment, while those who received primary surgical management were excluded. Data were collected 
from electronic medical records, including demographics, gestational age, misoprostol dosage, blood loss, and surgical indications. 
The primary outcome was successful medical management, defined as complete uterine evacuation without surgery. Complications 
such as heavy bleeding, hemoglobin drop, and transfusion were documented. Statistical analysis involved descriptive statistics and 
Fischer’s exact test, with significance set at p < 0.05.
Results: A total 317 women met inclusion criteria. The success rate of misoprostol was 78.5%, with 58.3% achieving complete 
evacuation confirmed via ultrasound. Most patients had an empty uterus with a mean endometrial thickness of 11.1 mm. Retained 
products of conception (RPOC) were seen in 14.8% of cases. Complications were rare: 3.2% required transfusion and 21.5% needed 
surgical evacuation. Previous cesarean sections and misoprostol dose were significantly associated with higher complication rates and 
longer hospital stays (p < 0.05).
Conclusion: Misoprostol is an effective, non-invasive treatment for missed miscarriage, with a high success rate and low complica
tion risk. These findings support its use as a practical first-line treatment, potentially reducing the need for surgical intervention and 
associated healthcare burdens.
Keywords: first-trimester pregnancy loss, medical intervention of missed miscarriage, ultrasound, endometrial thickness, Miscarriage 
management, failed medical treatment

Introduction
Missed miscarriage refers to an empty gestational sac or undetected death of the fetus or embryo inside the uterus without 
the expulsion of the products of conception.1 This occurs in 15–20% of confirmed pregnancies in the first and second 
trimesters.2–5 A missed miscarriage during the first trimester is characterized by an intact gestational sac on ultrasound, 
absence of fetal heart activity with a closed cervix on clinical examination and a history of little to no bleeding.2 

Immunogentic factors have also been implicated in pregnancy loss, with studies showing that altered expression of 
human leukocyte antigen G (HLA-G) and its gene polymorphisms, such as the rs1063320 variant, may influence 
maternal-fetal immune tolerance and contribute to recurrent spontaneous abortion.6 In addition to genetic factors such 
as HLA-G variants, inflammatory pathways also contribute to pregnancy loss, with studies showing that cytokine 
dysregulation, particularly elevated serum IL-27 levels and its rs153109 polymorphism in women with recurrent abortion 
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associated with Toxoplasma gondii infection, may influence maternal immune responses implicated in miscarriage.7 The 
management of missed miscarriages can be either expectantly by spontaneous expulsion, through medical management 
using Misoprostol alone or along with other medications such as Mifepristone or through surgical evacuation. Surgical 
evacuation by dilatation and curettage (D&C) is the standard treatment of missed miscarriages with a 95% success rate. 
However, it comes with the risk of complications, the need for hospitalization, and high costs.8,9 Among the possible 
complications are infection, bleeding, uterine perforation, and decreased fertility caused by intrauterine adhesions 
(Asherman’s syndrome), which may represent an obstacle to women with missed miscarriages who desire to become 
mothers.8,9 Regarding to medical treatment, Misoprostol, a prostaglandin E1 analog, is widely used for managing early 
pregnancy failure, with success rates of 77–92% reported across various administration routes. Factors like high hCG 
levels, multiparity, and delayed treatment may impact outcomes, often increasing the need for surgical intervention.2,8 As 
missed miscarriage is a common condition in the Kingdom of Saudi Arabia and the entire world, limited research is 
available regarding the medical management of missed miscarriage in Saudi Arabia.10 Additionally, there is a lack of data 
examining the effectiveness of medical management using Misoprostol and the factors affecting treatment by misopros
tol, this study aims to fill these gaps in the literature, in addition to measuring the rate of surgical intervention needed 
after misoprostol administration.

Material and Methods
Study Design
This retrospective cohort study was conducted among all women who sought care at King Khalid University Hospital in 
Riyadh, Saudi Arabia between 2019 and 2023.

Study Setting
The study took place within the Obstetrics and Gynecology Department of King Khalid University Hospital in Riyadh, 
Saudi Arabia.

Study Population
The study comprised females diagnosed with missed miscarriage, whose information was recorded in the hospital’s 
electronic system. Inclusion criteria encompassed women diagnosed with missed miscarriage, with a uterine size of less 
than 12 weeks of gestation by ultrasound and clinical judgment, aged between 18 and 45 years, and planned for 
Misoprostol. Exclusion criteria included primary surgical management.

Data Collection
Comprehensive data collection involved retrieving and reviewing the medical records of eligible patients. Data variables 
included demographic information (age, parity), presenting complaints, BMI, gestational age, details of Misoprostol 
administration (dosage, route), blood loss volume, indications for surgical intervention (lack of effect of medical 
treatment, heavy bleeding, prolonged bleeding, patient request, and unknown reasons), and occurrence of complications 
(severe bleeding, hemoglobin drop, need for transfusion).

Outcomes
The primary outcome was the success of treatment, defined as complete uterine evacuation without surgical intervention, 
and the occurrence of complications (severe bleeding, drop in hemoglobin, need for blood transfusion).

Statistical Analyses
Simple descriptive statistics of the sociodemographic characteristics and other categorical variables in the form of 
frequencies and percentages were calculated and tabulated. For, continuous variables means/standard deviations and 
medians/Interquartile ranges were reported as measures of central tendency and dispersion respectively. Additionally, the 
data was visualized where possible for easier interpretation. To find out the factors associated with post-intervention 
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complications, Fischer’s exact test was applied and interpreted for categorical variables. Significance was established at 
a p-value of 0.05 or less indicating a 95% confidence interval. All statistical calculations were performed using IBM 
SPSS version 27.0.1.

Ethical Approval
The study received approval from the Institutional Review Board (or Ethics Committee) of King Saud University (No. 
E-23-7793) on 05/07/2023. The IRB waived the requirement for informed consent as the study involved retrospective 
review of anonymized medical records without direct patient contact. All procedure were conducted in accordance with 
the ethical standards of institutional and national research committees and with Helsinki Declaration. All data were 
handled confidentially for scientific purposes.

Results
This study included 317 women diagnosed with missed miscarriage before 12 weeks gestation. The mean age was 
34.1years. With (22.7%) aged 26–31, (33.8%) aged 32–37, and (33.8%) aged 38 or older. The obstetric history of the 
participants was recorded with gravidity varying across the sample, with the highest frequency observed for gravida 5 or 
more (42.0%) followed by gravida 4 (19.6%) and gravida 3 (17.0%). Parity distribution indicated that a substantial 
portion of participants had parity 2 (22.7%) or 3 (22.7%). Regarding miscarriages, the majority of participants had 
experienced none (53.6%). Gestational age (GA) at presentation revealed that most participants presented at GA of 
7 weeks 1 day to 11 weeks 6 days (54.3%). The participants’ medical and surgical histories were examined with 
a significant proportion of participants (58.0%) were medically free, while (42.0%) reported having a medical condition. 
Among the reported diseases, diabetes mellitus (DM) was the most prevalent (10.1%), followed by hypothyroidism 
(7.6%) and asthma (7.6%). Past surgical history revealed that (43.8%) of participants had no history of surgery, while 
(56.2%) had undergone at least one surgical procedure. Cesarean section (C-section) was the most common surgical 
intervention, with (34.1%) of participants having undergone the procedure. Among those who had C-sections, the 
majority had undergone one (15.8%), followed by two (8.8%) or three (5.0%) C-sections. Other surgical interventions 
included dilation and curettage (11.7%).

Participants commonly presented with per vaginal (PV) spotting or bleeding, reported by (43.5%) of participants. 
This was followed by accidental findings, such as abnormal ultrasound readings or absent fetal heart readings, which 
constituted (48.9%) of cases. Lower abdominal pain was reported by (21.8%) of participants. A smaller proportion 
reported passing tissue or clots (3.5%), Unknown complaints, possibly from outside reports, accounted for (17.7%), and 
(2.5%) mentioned other symptoms like brownish discharge (Figure 1).

The first administration of Misoprostol showed a proportion received two doses (55.5%), followed by a single dose 
(18.0%). Sublingual (45.4%) was the most common route followed by vaginal (31.9%) and oral (8.5%). The most 
frequent dose was 600 mcg (36.0%), followed by 800 mcg (29.0%) and 400 mcg (14.2%). Further breakdown by route 
and dose revealed various administration patterns. In the sublingual route, 2 doses of 600 mcg were most commonly 
administered (23.3%), while in the vaginal route, 2 doses of 800 mcg were predominant (16.7%). Among oral 
administrations, a single dose of 600 mcg was the most frequent (2.5%). A complete breakdown of the route, number 
of doses, and dosages is presented in Table 1. Additional doses were needed in (41.6%) of participants, with most 
receiving one (18.3%) or two (12.9%) extra doses. Sublingual (20.8%) was again the preferred route, followed by vaginal 
(16.7%) and oral (9.5%) (Table 1).

Surgical intervention was undertaken in (21.5%) of cases. Among the surgical interventions performed, dilation and 
curettage (D&C) were conducted in (14.5%) of cases, while suction evacuation and dilation and curettage (Suction, 
D&C) were performed in (6.3%) of cases. The primary reasons for surgical intervention included failed medical 
management in (9.1%), retained products of conception (RPOC) in (2.2%), or incomplete miscarriage in (4.1%), 
accounting for 15.5% of cases total. Patient choice accounted for 3.2% of interventions, while complications such as 
bleeding or hematoma were observed in (3.5%) of cases. Misoprostol contraindications necessitated surgical intervention 
in (0.6%) of cases.

International Journal of Women’s Health 2026:18                                                                               https://doi.org/10.2147/IJWH.S554969                                                                                                                                                                                                                                                                                                                                                                                                       3

AlJumah et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Postoperative complications were relatively low, with bleeding exceeding 500 mL observed in (3.8%) of cases. 
Similarly, a drop in hemoglobin greater than 2 g within three weeks was noted in (20.5%) of cases, while it was not 
repeated in (58.7%) of cases. Blood transfusions were required in only (3.2%) of cases. A minority of participants (6.9%) 
reported multiple visits to the emergency room post-intervention. Hospital stays varied, with (50.5%) of participants 
discharged within one day, (35.3%) staying for 2–3 days, and (14.2%) requiring a hospital stay of four or more days.

Post-miscarriage ultrasound was conducted at various intervals post-discharge among participants, with the highest 
proportion occurring between 10–18 days after discharge (17.0%). A considerable percentage of participants had no 
ultrasound performed (44.8%).

Among those who underwent ultrasound, the majority (58.3%) exhibited an empty uterus, indicating successful 
evacuation. The mean endometrial thickness was 11.1 mm, with a standard deviation of 5.8 mm among those with 
available data. Retained products of conception (RPOC) were observed in (14.8%) of cases. Endometrial thickness 
measurements revealed that 49.1% had thicknesses less than 10 mm, (36.6%) fell within the range of 10–15 mm, and 
(14.3%) had thicknesses exceeding 15 mm (Table 2).

The timing of post-discharge and post-miscarriage ultrasound examinations was associated with variations in 
endometrial thickness among participants. Among those examined between 2–9 days after discharge, the median 
endometrial thickness was 11.5 mm, with (7.4%) exhibiting thicknesses less than 10 mm. In contrast, for participants 
examined 10–18 days after discharge, the median thickness was 10.0 mm, with (15.4%) displaying thicknesses less than 
10 mm. Similarly, for those examined 18–30 days after discharge, the median thickness was 8.5 mm, with (11.4%) 
showing thicknesses less than 10 mm. The trend continued for participants examined 31 or more days after discharge, 
with a median thickness of 7.0 mm and (13.1%) exhibiting thicknesses less than 10 mm. Notably, for examinations 
conducted before discharge, the median thickness was 13.0 mm, with only (1.7%) showing thicknesses less than 10 mm. 
These findings suggest a progressive decrease in endometrial thickness over time post-discharge, highlighting the 
importance of timing in assessing post-miscarriage uterine changes (Table 3).

Figure 1 Reasons for presentation among patients with missed miscarriage.
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Table 1 Breakdown of Doses of Misoprostol

Route Dose Number of Doses N %

Sublingual Dose

Sublingual 200 mcg 1 1 0.3%

2 5 1.6%

3 or more 6 1.8%

300 mcg 2 11 3.5%

3 or more 2 0.6%

400 mcg 1 11 3.5%

2 10 3.2%

3 or more 8 3.1%

600 mcg 1 11 3.5%

2 74 23.3%

3 or more 3 0.9%

800 mcg 1 1 0.3%

2 7 2.2%

3 or more 3 0.9%

Vaginal Dose

Vaginal 200 mcg 2 5 1.6%

3 or more 1 0.3%

300 mcg 3 or more 1 0.3%

400 mcg 1 5 1.6%

2 8 2.5%

3 or more 7 2.1%

600 mcg 1 2 0.6%

2 7 2.2%

3 or more 2 0.6%

800 mcg 1 11 3.5%

2 53 16.7%

3 or more 11 3.4%

Oral Dose

Orally 200 mcg – 0 0

300 mcg 2 2 0.6%

(Continued)
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Table 1 (Continued). 

Route Dose Number of Doses N %

400 mcg 1 3 0.9%

2 1 0.3%

3 or more 1 0.3%

600 mcg 1 8 2.5%

2 6 1.9%

3 or more 2 0.6%

800 mcg 1 2 0.6%

2 2 0.6%

Additional Doses

Number of Doses No Additional Dose 185 58.4%

1 58 18.3%

2 41 12.9%

3 or more 33 10.2%

Route of Additional Dose Sublingual 66 20.8%

Vaginally 53 16.7%

Orally 30 9.5%

Table 2 Ultrasound Time and Findings

N % Mean Standard Deviation

Ultrasound after how many weeks 2–9 days after discharge 31 9.8%

10–18 days after discharge 54 17.0%

18–30 days after discharge 33 10.4%

31 or more days after discharge 31 9.8%

Before Discharge 26 8.2%

Not done 142 44.8%

Empty Uterus (n=175) 102 58.3%

Endometrial Thickness (n=154) 11.1 5.8

RPOC (n=175) 47 14.8%

Endometrial Thickness (n=154) <10mm 86 49.1%

10–15mm 64 36.6%

More than 15mm 25 14.3%

https://doi.org/10.2147/IJWH.S554969                                                                                                                                                                                                                                                                                                                                                                                                                                        International Journal of Women’s Health 2026:18 6

AlJumah et al                                                                                                                                                                        

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Complications faced by the patients were investigated in relation to the patient’s age, GA, dose of Misoprostol received, and 
past medical history. In patients who suffered from post-miscarriage bleeding exceeding 500 mL, age distribution did not 
significantly impact bleeding occurrences (p=0.566). Likewise, gestational age and dose of Misoprostol did not show significant 
associations (p=0.221 and p=0.750, respectively). However, past surgical history, specifically, the number of previous 
C-sections exhibited significance with those with 5 C-sections demonstrating the highest prevalence of bleeding (50%) 
(p=0.025*). In patients who suffered from a drop in hemoglobin greater than 2 g, age, and gestational age did not significantly 
correlate with this drop (p=0.506 and p=0.675, respectively). Notably, the dose of Misoprostol demonstrated marginal 
significance (p=0.092). Additionally, past surgical history demonstrated no significance (all p values>0.05). In patients who 
undertook blood transfusions. While age and gestational age did not show significant associations, the past surgical history 
(p=0.047) and history of suction evacuation were significant (p=0.032*). Of the participants with a previous history of surgical 
intervention, (5.1%) had to receive blood transfusion compared to (0.7%) of those with no past surgical intervention history. For 
patients who had multiple ER visits post-intervention. Of all the factors, only age distribution revealed significance (p=0.037*) 
with the highest prevalence of multiple ER visits observed in the females of the 26–31 years age group (11.1%). Finally, for 
factors associated with prolonged hospital stay. The dose of Misoprostol (p=0.002*) and past surgical history (p=0.035), notably 
a higher number of previous C-sections (p<0.001*), were significantly associated with prolonged hospitalization.

Discussion
Our study reports similar success rates for Misoprostol in managing missed miscarriages consistent with previous 
literature. Studies, such as those by Kobryn et al (2019) and Ali et al (2022), reported success rates of 83.6% and 
76.7%, respectively, aligning with the 77–92% range seen in various other studies.2,6,11–15 In our study, 55.5% received 
two doses, with the sublingual route being the most common 45.4%, at a dose of 600μg 36%. Previous research 
highlights the efficacy of vaginal Misoprostol at doses between 200–800μg, with success rates of 80–83%.2 As it is 
demonstrated, there are inconsistencies in the recommended regimens.16–18 it is noteworthy that regimen modifications 
were done over the past decade, which included dose reduction, different routes of administration, as well as home use of 
Misoprostol.19 The World Health Organization (WHO) and the International Federation of Gynecology and Obstetrics 
(FIGO) 2017 recommendations concerning missed abortions were followed by administering Misoprostol 800μg by the 
vaginal route every three hours or Misoprostol 600μg sublingually every three hours.20,21 A similar approach to medical 
management was described in other studies.11,22 It is worth mentioning that a recent systematic review and meta-analysis 
by Wu et al (2017) found that sublingual Misoportol given at 600μg was the most effective mode of treatment for missed 
miscarriages.8 Additionally, the expectant management has unpredictable success rates ranging between 25–76% and can 
cause emotional distress to the mother while waiting for spontaneous expulsion, which is uncertain to succeed.23 Women 
experiencing such an event, especially if recurrent, were found to have elevated anxiety, depression, and grief for up to 
one year after the event. Along with social and financial burdens.24–26 This emphasizes the importance of identifying the 

Table 3 Ultrasound Time and Association with Endometrial Thickness

Endometrial Thickness (mm) Endometrial Thickness

Median Percentile 25 Percentile 75 <10mm 10–15mm More Than 
15mm

N % N % N %

Ultrasound 2–9 days after discharge 11.5 8.0 13.0 13 7.4% 15 8.6% 3 1.7%

10–18 days after discharge 10.0 8.0 14.0 27 15.4% 18 10.3% 9 5.1%

18–30 days after discharge 8.5 6.0 13.5 20 11.4% 9 5.1% 4 2.3%

31 or more days after discharge 7.0 5.0 10.0 23 13.1% 6 3.4% 2 1.1%

Before Discharge 13.0 12.0 17.0 3 1.7% 16 9.1% 7 4.0%
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most effective management method to decrease physical and psychological complications. After receiving the initial 
recommended doses our findings showed almost 58.4% did not require additional doses of Misoprostol, signifying its 
effectiveness. The sublingual route remained significant for additional dosing at 20.8%, aligning with findings from 
a review by Wu et al (2017), which emphasized the superiority of the sublingual and vaginal routes in terms of efficacy.8 

Surgical evacuation was undertaken in 21.5% of participants, primarily caused by failed medical management and 
retained products of conception (RPOC). This result is comparable to previous studies in which surgical evacuation was 
performed in 9–22% of participants.2,8,15 Postoperative complications were proportionately low, with bleeding exceeding 
500 mL observed in 3.8% of cases. This coincides with previous studies which reported low complication rates.13 The 
noted decrease in hemoglobin greater than 2g and the minimal requirement for blood transfusions of 3.2% signify 
a positive safety profile, comparable to previous findings.2,14,23 The majority of participants 50.5% were discharged 
within one-day post-intervention, indicating a quick recovery. Agreeing with Kulier et al (2001), where D&C was 
preferred in late first-trimester miscarriages with minimal, even rare, complications reported.27,28 These findings suggest 
favorable postoperative outcomes, with most participants experiencing minimal complications and short hospital stays 
following surgical intervention for miscarriage management. Ultrasound examinations played a pivotal role in both 
diagnosis and treatment evaluation. After completing a misoprostol regimen, ultrasound confirmed whether the gesta
tional sac has passed.29 However, follow-up criteria lack consensus, with transvaginal sonography (TVS) typically 
performed 1–2 weeks post-treatment, or later if bleeding persists.30–32 Ultrasound follow-up involved assessing the 
contents of the uterine cavity and measuring the endometrial thickness.33 According to the guidelines from the Royal 
College of Obstetricians and Gynecologists, a complete miscarriage is defined by a clearly visible endometrial line with 
a maximum thickness of less than 15 mm, along with the absence of vaginal bleeding.23 In our study, most assessments 
occurred 10–18 days post-discharge 17.0%, with a significant proportion 44.8% of participants did not undergo 
ultrasound, highlighting variability in follow-up practices. Among those who did, 58.3% showed an empty uterus, 
indicative of successful evacuation. In our study, only 14.3% of all women who had an ultrasound done had an 
endometrial thickness of greater than 15 mm after misoprostol treatment. There was a notable decrease in endometrial 
thickness over time post-discharge, highlighting the importance of timing in assessing post-abortion uterine changes. 
This observation suggests that the 15 mm threshold may be overly stringent. Another study found women with 
thicknesses up to 30 mm often experienced spontaneous expulsion.34 Rorbye et al (2003), determined that clinical 
symptoms, like heavy or prolonged bleeding, were more reliable indicators of failure than sonographic findings.30 Fiala 
et al (2003), noted that ultrasound results during follow-up could be challenging to interpret. They found that delaying 
surgical intervention until after the patient’s next menstrual cycle, especially in those with a thick endometrium at the 
initial follow-up, reduced the need for surgical procedures.31 These researchers suggested that relying on sonographic 
follow-up might result in unnecessary surgeries. Retained products of conception (RPOC) were observed in 14.8% of 
cases. In most cases no intervention is usually done in asymptomatic patients with sonographic findings of retained 
products of conception (RPOC).35 In our study, only 2.2% of women with RPOC had to undergo surgical intervention 
after taking misoprostol. This study has several limitations. Its retrospective design relies on the accuracy of medical 
records and may be subject to incomplete the documentation. Nearly half of participants (44.8%) did not undergo 
ultrasound follow-up, and the timing of follow-up assessment varied, which may affect the precision and comparability 
of outcome measurements. Additionally, the outcome with expectant or primary surgical management. This study was 
conducted at a single center, which may limit the generalizability of the findings. Additionally, some variables that may 
influence misoprostol treatment outcomes, such as patient socioeconomic factors or provider-related differences, were 
not assessed. A larger multicenter prospective study is recommended to validate these findings.

Conclusion
Our study supports the effectiveness of misoprostol as a non-invasive treatment option for missed miscarriages as it is 
considered a safe and highly successful option, and its side effects were very minor. Furthermore, no major differences in 
effectiveness between different routes of administration.

https://doi.org/10.2147/IJWH.S554969                                                                                                                                                                                                                                                                                                                                                                                                                                        International Journal of Women’s Health 2026:18 8

AlJumah et al                                                                                                                                                                        

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Disclosure
The authors report no conflicts of interest in this work.

References
1. Wood SL, Brain PH. Medical management of missed abortion: a randomized clinical trial. Obstet Gynecol. 2002;99(4):563–566. doi:10.1016/ 

s0029-7844(01)01765-3
2. Ngoc NT, Blum J, Westheimer E, Quan TT, Winikoff B. Medical treatment of missed abortion using misoprostol. Int J Gynaecol Obstet. 2004;87 

(2):138–142. doi:10.1016/j.ijgo.2004.07.015
3. Torre A, Huchon C, Bussieres L, Machevin E, Camus E, Fauconnier A. Immediate versus delayed medical treatment for first-trimester miscarriage: 

a randomized trial. Am J Obstet Gynecol. 2012;206(3):215.e1–215.e2156. doi:10.1016/j.ajog.2011.12.009
4. Practice Committee of the American Society for Reproductive Medicine. Evaluation and treatment of recurrent pregnancy loss: a committee 

opinion. Fertil Steril. 2012;98(5):1103–1111. doi:10.1016/j.fertnstert.2012.06.048.
5. Fang J, Xie B, Chen B, et al. Biochemical clinical factors associated with missed abortion independent of maternal age: a retrospective study of 795 

cases with missed abortion and 694 cases with normal pregnancy. Medicine (Baltimore). 2018;97(50):e13573. doi:10.1097/MD.0000000000013573
6. Farhan SH, Mahmood SH, Baqer NN. HLA-G rs1063320 Polymorphism with the incidence of Recurrent Spontaneous Abortion (RSA) in Iraqi 

Women. Res J Biotechnol. 2024;19(11):125–128. doi:10.25303/1911rjbt1250128
7. Baqer NN, Saheb EJ, Ahmed NS. Association between genetic polymorphism of IL-27 (rs153109) and toxoplasmosis in Iraqi women with 

recurrent abortion. Ann Parasitol. 2021;67(3):435–443. doi:10.17420/ap6703.356
8. Wu HL, Marwah S, Wang P, Wang QM, Chen XW. Misoprostol for medical treatment of missed abortion: a systematic review and network 

meta-analysis. Sci Rep. 2017;7(1):1664. doi:10.1038/s41598-017-01892-0
9. Joint study of the Royal College of General Practitioners and the Royal College of Obstetricians and Gynaecologists. Induced abortion operations 

and their early sequelae. Joint study of the Royal College of General Practitioners and the Royal College of Obstetricians and Gynaecologists. 
J R Coll Gen Pract. 1985;35(273):175–180.

10. Othman M, Ben Haouala A. Rate of different types of abortion in Madinah Maternity and Children Hospital, Madinah, Saudi Arabia. Investigatn 
Gynecol Res Women Health. 2018;6(2):31. doi:10.31031/IGRWH.2018.02.000538

11. Kobryn E, Szymusik I, Zgliczynska M, et al. The efficacy of misoprostol in the first trimester miscarriage treatment - an individual patients’ data 
analysis. Neuro Endocrinol Lett. 2019;40(3):152–158.

12. Ali F, Izhar R, Masood Z, Fatima T, Mumtaz S, Sumbul F. Effectiveness, safety and acceptability of outpatient medical treatment of first trimester 
miscarriage. Pak J Med Sci. 2022;29(8). doi:10.29309/TPMJ/2022.29.08.6892

13. Petersen SG, Perkins AR, Gibbons KS, Bertolone JI, Mahomed K. The medical management of missed miscarriage: outcomes from a prospective, 
single-centre, Australian cohort. Med J Aust. 2013;199(5):341–346. doi:10.5694/mja12.11813

14. Fernlund A, Jokubkiene L, Sladkevicius P, Valentin L. Misoprostol treatment vs expectant management in women with early non-viable pregnancy 
and vaginal bleeding: a pragmatic randomized controlled trial. Ultrasound Obstet Gynecol. 2018;51(1):24–32. doi:10.1002/uog.18940

15. Serdinšek T, Reljič M, Kovač V. Medical management of first trimester missed miscarriage: the efficacy and complication rate. J Obstet Gynaecol. 
2019;39(5):647–651. doi:10.1080/01443615.2018.1535577

16. Figo. FIGO mifepristone & misoprostol and misoprostol only dosing charts. 2023. Available from: https://www.figo.org/figo-mifepristone- 
misoprostol-and-misoprostol-only-dosing-charts-2023. Accessed Feb 10, 2026.

17. Royal College of Obstetricians & Gynaecologists. Best Practice in Abortion Care. London: RCOG;2022.
18. National Institute for Health and Care Excellence (NICE). Ectopic pregnancy and miscarriage: diagnosis and initial management. Available from: 

https://www.nice.org.uk/guidance/ng126/chapter/Recommendations. Accessed Feb 10, 2026.
19. Rouzi AA, Almansouri N, Sahly N, et al. Efficacy of intra-cervical misoprostol in the management of early pregnancy failure. Sci Rep. 2014;4 

(1):7182. doi:10.1038/srep07182
20. Gemzell-Danielsson K, Ho PC, Gómez Ponce de León R, Weeks A, Winikoff B. Misoprostol to treat missed abortion in the first trimester. 

Int J Gynaecol Obstet. 2007;99(Suppl 2):S182–S185. doi:10.1016/j.ijgo.2007.09.008
21. FIGO International Federation of Gynecology and Obstetrics. Misoprostol-Only Recommended Regimens [Internet]. 2017. Available from: https:// 

www.figo.org/sites/default/files/2020-06/FIGO%20Dosage%20Chart%20%20-%20ENGLISH.pdf. Accessed Feb 10, 2026.
22. Barceló F, De Paco C, López-Espín JJ, Silva Y, Abad L, Parrilla JJ. The management of missed miscarriage in an outpatient setting: 800 versus 

600 μg of vaginal misoprostol. Aust N Z J Obstet Gynaecol. 2012;52(1):39–43. doi:10.1111/j.1479-828X.2011.01382.x
23. Luise C, Jermy K, May C, Costello G, Collins WP, Bourne TH. Outcome of expectant management of spontaneous first trimester miscarriage: 

observational study. BMJ. 2002;324(7342):873–875. doi:10.1136/bmj.324.7342.873
24. Lister MS, Shaffer LE, Bell JG, Lutter KQ, Moorma KH. Randomized, double-blind, placebo-controlled trial of vaginal misoprostol for manage

ment of early pregnancy failures. Am J Obstet Gynecol. 2005;193(4):1338–1343. doi:10.1016/j.ajog.2005.05.010
25. Nikcevic AV, Tunkel SA, Nicolaides KH. Psychological outcomes following missed abortions and provision of follow-up care. Ultrasound Obstet 

Gynecol. 1998;11(2):123–128. doi:10.1046/j.1469-0705.1998.11020123.x
26. Marwah S, Gupta S, Batra NP, Bhasin V, Sarna V, Kaur N. A Comparative Study to Evaluate the Efficacy of Vaginal vs Oral Prostaglandin E1 

Analogue (Misoprostol) in Management of First Trimester Missed Abortion. J Clin Diagn Res. 2016;10(5):QC14–QC18. doi:10.7860/JCDR/2016/ 
18178.7891

27. Kulier R, Fekih A, Hofmeyr GJ, Campana A. Surgical methods for first trimester termination of pregnancy. Cochrane Database Syst Rev. 
2001;2001(4):CD002900. doi:10.1002/14651858.CD002900

28. Say L, Kulier R, Gülmezoglu M, Campana A. Medical versus surgical methods for first trimester termination of pregnancy. Cochrane Database 
Syst Rev. 2002;4:CD003037. doi:10.1002/14651858.CD003037

29. Creinin MD, Harwood B, Guido RS, Fox MC, Zhang J. NICHD Management of Early Pregnancy Failure Trial. Endometrial thickness after 
misoprostol use for early pregnancy failure. Int J Gynaecol Obstet. 2004;86(1):22–26. doi:10.1016/j.ijgo.2004.02.004

International Journal of Women’s Health 2026:18                                                                               https://doi.org/10.2147/IJWH.S554969                                                                                                                                                                                                                                                                                                                                                                                                       9

AlJumah et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/s0029-7844(01)01765-3
https://doi.org/10.1016/s0029-7844(01)01765-3
https://doi.org/10.1016/j.ijgo.2004.07.015
https://doi.org/10.1016/j.ajog.2011.12.009
https://doi.org/10.1016/j.fertnstert.2012.06.048
https://doi.org/10.1097/MD.0000000000013573
https://doi.org/10.25303/1911rjbt1250128
https://doi.org/10.17420/ap6703.356
https://doi.org/10.1038/s41598-017-01892-0
https://doi.org/10.31031/IGRWH.2018.02.000538
https://doi.org/10.29309/TPMJ/2022.29.08.6892
https://doi.org/10.5694/mja12.11813
https://doi.org/10.1002/uog.18940
https://doi.org/10.1080/01443615.2018.1535577
https://www.figo.org/figo-mifepristone-misoprostol-and-misoprostol-only-dosing-charts-2023
https://www.figo.org/figo-mifepristone-misoprostol-and-misoprostol-only-dosing-charts-2023
https://www.nice.org.uk/guidance/ng126/chapter/Recommendations
https://doi.org/10.1038/srep07182
https://doi.org/10.1016/j.ijgo.2007.09.008
https://www.figo.org/sites/default/files/2020-06/FIGO%20Dosage%20Chart%20%20-%20ENGLISH.pdf
https://www.figo.org/sites/default/files/2020-06/FIGO%20Dosage%20Chart%20%20-%20ENGLISH.pdf
https://doi.org/10.1111/j.1479-828X.2011.01382.x
https://doi.org/10.1136/bmj.324.7342.873
https://doi.org/10.1016/j.ajog.2005.05.010
https://doi.org/10.1046/j.1469-0705.1998.11020123.x
https://doi.org/10.7860/JCDR/2016/18178.7891
https://doi.org/10.7860/JCDR/2016/18178.7891
https://doi.org/10.1002/14651858.CD002900
https://doi.org/10.1002/14651858.CD003037
https://doi.org/10.1016/j.ijgo.2004.02.004


30. Rørbye C, Nørgaard M, Vestermark V, Nilas L. Medical abortion. defining success and categorizing failures. Contraception. 2003;68(4):247–251. 
doi:10.1016/s0010-7824(03)00175-6

31. Fiala C, Safar P, Bygdeman M, Gemzell-Danielsson K. Verifying the effectiveness of medical abortion; ultrasound versus hCG testing. Eur J Obstet 
Gynecol Reprod Biol. 2003;109(2):190–195. doi:10.1016/s0301-2115(03)00012-5

32. Spitz IM, Bardin CW, Benton L, Robbins A. Early pregnancy termination with mifepristone and misoprostol in the United States. N Engl J Med. 
1998;338(18):1241–1247. doi:10.1056/NEJM199804303381801

33. Tang OS, Ho PC. The use of misoprostol for early pregnancy failure. Curr Opin Obstet Gynecol. 2006;18(6):581–586. doi:10.1097/ 
GCO.0b013e32800feedb

34. Zhang J, Gilles JM, Barnhart K, et al. A comparison of medical management with misoprostol and surgical management for early pregnancy 
failure. N Engl J Med. 2005;353(8):761–769. doi:10.1056/NEJMoa044064

35. Machtinger R, Seidman DS, Goldenberg M, Stockheim D, Schiff E, Shulman A. Transvaginal ultrasound and operative hysteroscopy in women 
undergoing medical termination of pregnancy as a part of routine follow-up. Fertil Steril. 2005;84(5):1536–1538. doi:10.1016/j. 
fertnstert.2005.04.056

International Journal of Women’s Health                                                                                    

Publish your work in this journal 
The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports, 
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript 
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www. 
dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

International Journal of Women’s Health 2026:18 10

AlJumah et al                                                                                                                                                                        

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/s0010-7824(03)00175-6
https://doi.org/10.1016/s0301-2115(03)00012-5
https://doi.org/10.1056/NEJM199804303381801
https://doi.org/10.1097/GCO.0b013e32800feedb
https://doi.org/10.1097/GCO.0b013e32800feedb
https://doi.org/10.1056/NEJMoa044064
https://doi.org/10.1016/j.fertnstert.2005.04.056
https://doi.org/10.1016/j.fertnstert.2005.04.056
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Material and Methods
	Study Design
	Study Setting
	Study Population
	Data Collection
	Outcomes
	Statistical Analyses
	Ethical Approval

	Results
	Discussion
	Conclusion
	Disclosure

