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Abstract
Purpose  We aimed to assess the role of repeat misoprostol administration in those with thickened endometrium in the man-
agement of early pregnancy failure (EPF).
Methods  A retrospective cohort study in two university hospitals among women receiving misoprostol treatment for EPF. 
Those with thickened endometrium at the first follow-up visit, who received a repeat 800 µg dose of vaginal misoprostol in 
institution B and no treatment in institution A, constituted the study group. The primary outcome was treatment success, 
defined as complete uterine evacuation without the need for any operative intervention
Results  Overall, 608 women with thickened endometrium as assessed by transvaginal ultrasonography 2 days following initial 
misoprostol administration for EPF were included. Of them, 427 did not receive repeat misoprostol dose, and 181 received 
repeat misoprostol dose. The rate of surgical intervention did not differ between those who received a repeat misoprostol 
dose (6.1%) and those who did not (4.3%) (P = 0.32). The median endometrial thickness was similar in those that did and 
did not require subsequent surgical intervention (P = 0.65), and was a poor predictor of treatment outcome.
Conclusions  Repeat misoprostol administration among women with thickened endometrium following initial misoprostol 
administration for EPF was not associated with improved treatment success rates.

Keywords  Misoprostol · Early pregnancy failure · Medical management · Repeat dose · Retained products of conception · 
Thickened endometrium

Abbreviations
ART​	� Assisted reproductive technologies
D&C	� Dilatation and curettage
EPF	� Early pregnancy
GA	� Gestational age
MVA	� Manual vacuum aspiration

Introduction

Early pregnancy failure (EPF) is a common condition, affect-
ing 15% of all clinically recognized pregnancies [1–4]. Man-
agement approaches include expectant management, medi-
cal treatment, and surgical intervention. In recent decades, 
misoprostol, a prostaglandin E1 analogue, has become the 
most commonly used medical agent in the setting of EPF, 
due to its favorable safety and efficacy profiles, allowing for 
planned, expedited expulsion of the nonviable pregnancy 
tissue, while avoiding surgical intervention and its attendant 
risks [5–8].

The recommended initial dose of misoprostol by the 
American College of Obstetricians and Gynecologists 
(ACOG) in the treatment of EPF is 800 µg administered 
vaginally [5]. The ACOG allows for one repeat dose of mis-
oprostol in case of incomplete uterine evacuation after the 
first dose [5]. Nevertheless, there is no consensus in the lit-
erature regarding the adequate criteria to define complete 
expulsion of pregnancy tissue in the absence of a gesta-
tional sac, with a variety of endometrial thickness values 
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used across different studies [5]. Moreover, the role of repeat 
misoprostol administration among those with a thickened 
endometrial stripe is not well established, with conflicting 
results reported [9, 10].

Given the paucity of publications on this topic, we aimed 
to evaluate the role of repeat misoprostol administration 
among women with a thickened endometrium after initial 
medical treatment for EPF.

Materials and methods

Patients

This is a retrospective cohort study. The study group com-
prised all women with EPF ≤ 12 weeks’ gestation (fetal 
demise or anembryonic gestation with closed cervix and 
minimal vaginal bleeding) referred to two university hospi-
tals at a tertiary-care medical center for medical treatment 
with vaginal misoprostol during 2010–2017. The hospitals 
serve greater Jerusalem and comprise a heterogeneous, mul-
ticultural and multinational population from a heavily popu-
lated urban center and from rural, scarcely populated areas. 
We excluded women who had a gestational sac or endo-
metrial thickness ≥ 20 mm identified on the first follow-up 
visit, those who underwent dilatation and curettage (D&C) 
prior to the first follow-up visit, multifetal gestation, and the 
diagnoses of inevitable, incomplete and complete miscar-
riages. Thus, those who did not meet the exclusion criteria 
and had endometrial thickness of 15–19 mm at the first fol-
low-up visit were included. The diagnosis of EPF was made 
according to the recommendations published by the Society 
of Radiologists in Ultrasound Multispecialty Panel on Early 
First Trimester Diagnosis of Miscarriage and Exclusion of a 
Viable Intrauterine Pregnancy [11].

Study protocol

At admission, the patients’ medical history, hemoglobin 
level, and Rh-antigen status were assessed and a physical 
exanimation was performed. All women diagnosed with EPF 
were presented three options upon diagnosis: (1) expect-
ant management, (2) medical treatment with misoprostol, 
and (3) surgical intervention (D&C). Those with hemody-
namic instability, hemoglobin level < 9.5 g/dL, history of 
inflammatory bowel diseases, cerebrovascular disease and 
ischemic heart disease, known bleeding disorder, current 
anticoagulation therapy, misoprostol allergy and a nonvi-
able embryo that measured greater than a 12-week size, 
were ineligible for medical treatment with misoprostol. 
All subjects primarily opting for medical management pro-
vided written informed consent prior to treatment with mis-
oprostol. These women had four 200 µg tablets (800 µg) of 

misoprostol (Cytotec, Piramal Healthcare Ltd, UK) inserted 
into the posterior fornix of the vagina by the treating physi-
cian (day 1). If vaginal bleeding was within normal lim-
its after 4 h of surveillance on the gynecology ward, the 
patient was discharged home. All patients returned 2 days 
(day 3) after misoprostol treatment for a follow-up evalu-
ation including transvaginal ultrasonography. If the gesta-
tional sac was still present at the first follow-up visit, a sec-
ond 800 µg dose of vaginal misoprostol was administered 
in both institutions. If the gestational sac was expelled, the 
maximal anteroposterior diameter of the endometrial cavity 
was measured on midsagittal plane by transvaginal ultra-
sonography. In institution A, when endometrial thickness 
was measured ≥ 20 mm, a second 800 µg dose of misoprostol 
was administered. In institution B, when endometrial thick-
ness was measured ≥ 15 mm, a second 800 µg dose of mis-
oprostol was administered. Therefore, those with endome-
trial thickness measured between 15 and 19 mm, received a 
repeat dose in institution B and no treatment in institution A. 
None of the patients received misoprostol via other modes 
of administration (e.g., sublingual, oral) during the study 
period. All women with Rh-negative blood type were given 
300 µg of anti-D intramuscularly within 72 h after admis-
sion. All women were instructed to return for a follow-up 
visit on day 15. Manual vacuum aspiration (MVA), opera-
tive hysteroscopy, or D&C were offered only when clinically 
indicated including persistent bleeding or suspected retained 
products of conception (RPOC) (i.e., these interventions 
were not performed solely because of thickened endome-
trium or patient’s request). The treatment algorithm in both 
institutions is shown in Fig. 1.

Data collection

We abstracted emergency room encounters, hospital admis-
sions and outpatient clinic follow-up visits from the elec-
tronic medical record database of the gynecology depart-
ments of the two hospitals. Records were reviewed by a 
single reviewer (AR). The following data were extracted: 
patient characteristics (demographics, gravidity, parity), ges-
tational age, prior cesarean deliveries, use of assisted repro-
ductive technologies (ART), gestational age (GA), type of 
EPF (fetal demise or anembryonic gestation), endometrial 
thickness at the first follow-up visit and treatment outcome. 
The primary outcome was treatment success, defined as 
complete uterine evacuation without the need for any opera-
tive intervention (MVA, operative hysteroscopy, or D&C). 
Endometrial thickness did not serve to define treatment 
success, as operative intervention was not performed solely 
due to thickened endometrium, as aforementioned. The 
secondary outcomes were rates of emergency D&C, fever, 
and pelvic infection. Fever was defined as two measured 
oral temperatures of 38 °C at least 4 h apart, not attributed 
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to misoprostol administration. Pelvic infection was defined 
according to the CDC diagnostic criteria [12].

Statistical analysis

Patient characteristics are described as proportions for cat-
egorical variables and as medians and interquartile ranges 
for continuous variables without a normal distribution. Sig-
nificance between groups was assessed by the Chi square 
test and Fisher’s exact test for categorical variables and 
the Mann–Whitney U test, for continuous variables with-
out a normal distribution. A univariate logistic regression 
model was applied to all clinical and laboratory parameters. 
A 2-sided P value < 0.05 indicated statistical significance. 
The data were analyzed using Software Package for Sta-
tistics and Simulation (IBM SPSS version 22, IBM Corp, 
Armonk, NY, USA). Sample size calculation: α = 0.05 and 
80% power, required 280 patients in the whole cohort to 

detect a significant difference of 10% in the rate of success-
ful treatment outcome.

Ethical issues

The study was approved in January 2018 by the Human 
Investigation Review Board of Hadassah Hebrew University 
Medical center (IRB Approval No. HMO-0157-18).

Results

A total of 4060 women received misoprostol due to EPF in 
both institutions during study period. Of them, 608/4060 
(15.0%) met the inclusion criteria at the first follow-up visit 
(2 days after initial treatment). The median gestational age 
was 6.6 weeks in both institutions (P = 0.70). The distribu-
tion of fetal death and anembryonic gestation was similar in 
both institutions (P = 0.66). Baseline characteristics of the 

Fig. 1   Flow diagram illustrating 
the medical management proto-
col for early pregnancy failure 
in both institutions

Diagnosis of early pregnancy failure
(fetal demise or anembryonic gestation)

Medical treatment

Expectant management Dilatation and curettage

800 mg misoprostol vaginally
(day 1)

Day 3 follow-up examination

Gestational sac present or 
endometrial thickness >20 mm

Endometrial thickness           
<15 mm

Repeat 800 mcg                
misoprostol dose

No additional  
treatment given

Endometrial thickness           
15-19 mm

Institution B:

Repeat 800 mcg                
misoprostol dose

Institution A:

No additional              
treatment given
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women were similar between the groups, except for higher 
median age in institution A as compared to institution B (32 
vs. 30 years, P = 0.002) (Table 1).

Among the 608 women with endometrial thickness 
15–19 mm at the first follow-up visit, 29/608 women (4.8%) 
subsequently required surgical intervention (Table 2). The 
rate of surgical intervention did not differ between those who 
received a repeat misoprostol dose (11/181, 6.1%, institu-
tion B) and those who did not (18/427, 4.3%, institution A) 
(P = 0.32). The indications for intervention were persistent 
bleeding in 21/29 (72.4%) cases and suspected RPOC (i.e., 
in follow-up sonographic examinations or diagnostic hyster-
oscopy) in 8/29 (27.6%). Of those who underwent surgical 
intervention, 15/29 (51.7%) underwent D&C, 13/29 (44.8%) 
operative hysteroscopy and 1/29 (3.4%) MVA. Emergency 
D&C due to excessive bleeding was performed in 7 cases, 
4 in institution A and 3 in institution B (P = 0.44). Rates of 
fever (P = 0.51) and pelvic infection (P = 1.0) were compa-
rable in both hospitals (Table 2).

The endometrial thickness was similar in those who did 
and did not require subsequent surgical intervention (median 
17 mm in both groups, P = 0.65).

Evaluating the factors associated with successful treat-
ment outcome, no association was found with any of the 
baseline and clinical parameters, including parity (P = 0.11) 
and endometrial thickness (P = 0.65) (Table 3).

Table 1   Characteristics of 
women with early pregnancy 
failure (EPF) at the two treating 
centers

All continuous variables are expressed as medians [interquartile range] (mean). The Mann–Whitney U test 
was used for continuous variables without a normal distribution
ART​ assisted reproductive technologies
a In institution A, those with thickened endometrium measuring 15–19 mm at day 3 following initial mis-
oprostol administration, did not receive a repeat dose, whereas in institution B a repeat dose was adminis-
tered in this subset of patients

Characteristics Institution Aa

n = 427
Institution Ba

n = 181
P value

Age, years 32 [27–37] (32) 30 [24–35] (30) 0.002
Estimated gestational age, days 46 [42–55] (49) 46 [42–56] (49) 0.70
Gravidity 2 [2–4] (3) 2 [1–4] (3) 0.55
Parity 1 [0–2] (2) 1 [0–2] (2) 0.47
Nulliparous (%) 139 (32.6%) 67 (37.0%) 0.30
Previous cesarean delivery (%) 153 (35.8%) 66 (36.4%) 0.93
ART conceived pregnancy (%) 51 (11.9%) 23 (12.7%) 0.79
Type of EPF (%) 0.66
 Fetal demise 353 (82.6%) 147 (81.2%)
 Anembryonic gestation 74 (17.4%) 34 (18.8%)

Endometrial thickness (mm) 17 [16–18] (17) 17 [16–18] (17) 0.14
 15 mm 105 (24.6%) 39 (21.5%)
 16 mm 93 (21.8%) 34 (18.8%)
 17 mm 76 (17.8%) 34 (18.8%)
 18 mm 90 (21.1%) 40 (22.1%)
 19 mm 63 (14.8%) 34 (18.8%)

Table 2   Outcomes of women with early pregnancy failure (EPF) at 
the two treating centers

All continuous variables are expressed as medians [interquartile 
range] (mean). The Mann–Whitney U test was used for continuous 
variables without a normal distribution
D&C dilatation and curettage, MVA manual vacuum aspiration
a In institution A, those with thickened endometrium measuring 
15–19 mm at day 3 following initial misoprostol administration, did 
not receive a repeat dose, whereas in institution B, a repeat dose was 
administered in this subset of patients
b The denominator is the total number of women who underwent sur-
gical intervention in each institution

Outcomes Institution Aa

n = 427
Institution Ba

n = 181
P value

Need for surgical interven-
tion

18 (4.3%) 11 (6.1%) 0.32

 D&Cb 8 (44.44%) 7 (63.6%)
 Operative hysteroscopyb 9 (50.0%) 4 (36.4%)
 MVAb 1 (5.6%) 0

Emergency D&C 4 (0.9%) 3 (1.6%) 0.44
Fever 1 (0.2%) 1 (0.5%) 0.51
Pelvic infection 3 (0.7%) 1 (0.5%) 1.0
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Discussion

In this retrospective cohort study, a repeat misoprostol dose 
administered to those with residual endometrial thickness 
following initial medical treatment of EPF was found not 
to be associated with lower rates of subsequent surgical 
intervention. In addition, no association was found between 
increased endometrial thickness and treatment outcome.

The role of a second dose of misoprostol in asymptomatic 
women with thickened endometrium following initial mis-
oprostol treatment in the medical management of EPF is 
understudied. In the large randomized trial by Zhang et al. 
assessing the role of vaginal misoprostol in the treatment 
of EPF, a repeat 800 µg dose of misoprostol administered 
vaginally was given to patients in whom gestational sac or 
endometrial lining > 30 mm were visualized on day 3 fol-
lowing the initial treatment [9]. Following this approach, 
treatment success rate was increased from 71% on day 3 to 
84% after a second dose was administered if needed [9]. In 
contrast, in a recent randomized trial, administration of a 
repeat dose of misoprostol among those with residual ges-
tational sac or endometrial thickness > 15 mm at the first 
follow-up visit, did not improve success rates [10]. In both of 
these randomized trials, due to practical reasons, randomiza-
tion occurred at study enrollment (day 1) and not at the first 
follow-up visit in which the decision regarding the admin-
istration of a repeat misoprostol dose was made. Moreover, 
as in these studies a second misoprostol dose was given to 
all patients with residual gestational sac, its effect in those 

with thickened endometrium alone could not be directly 
assessed. In the current retrospective study, the different pro-
tocols of care in the two institutions of our center, allowed 
us to evaluate the role of misoprostol specifically in those 
with residual endometrial thickness with no gestational sac 
present. The results of the aforementioned randomized stud-
ies coupled with the current study findings, which show no 
added benefit for repeat misoprostol administration in those 
with residual endometrial thickness, suggest that a second 
dose of misoprostol is beneficial only in those with a residual 
gestational sac. With this regard, in the recent PreFaiR study, 
which assessed the role of mifepristone pretreatment prior 
to misoprostol in the management of EPF, a second dose of 
misoprostol was offered only to those women with gesta-
tional sac present following the initial dose [13]. In addition, 
repeat misoprostol administration is not without risks and 
was previously shown to be associated with higher degree 
of pain [10, 14], which further supports avoiding its use in 
a setting where its utilization does not confer any benefit. 
Obviously, a repeat dose protocol also involves higher costs 
for medications, medical staff and facilities and potentially 
increased rate of related adverse events.

Understanding the relationship between endometrial 
thickness and treatment outcome in the setting of EPF is of 
paramount importance. Previous studies have demonstrated 
a wide variation in endometrial thickness after expulsion of 
the gestational sac [15]. Moreover, in the current literature, 
there is considerable inconsistency regarding the definition 
of incomplete expulsion of pregnancy tissue in the absence 

Table 3   Factors related to 
misoprostol treatment outcome 
for early pregnancy failure 
(EPF)

All continuous variables are expressed as medians [interquartile range] (mean). The Mann–Whitney U test 
was used for continuous variables without a normal distribution
ART​ assisted reproductive technologies

Characteristics Success
n = 579

Failure
n = 29

P value

Age, years 31 [26–37] (31) 34 [27–38] (33) 0.25
Estimated gestational age, days 46 [42–55] (49) 45 [42–53] (48) 0.43
Gravidity 2 [2–4] (3) 2 [2–4] (3) 0.93
Parity 1 [0–2] (2) 1 [0–2] (1) 0.81
Nulliparous (%) 192 (33.2%) 14 (48.3%) 0.11
Previous cesarean delivery (%) 105 (18.1%) 2 (6.8%) 0.14
ART conceived pregnancy (%) 72 (12.4%) 2 (6.8%) 0.37
Type of EPF (%) 0.94
 Fetal demise 476 (82.2%) 24 (82.7%)
 Anembryonic gestation 103 (17.8%) 5 (17.3%)

Endometrial thickness (mm) 17 [16–18] (17) 17 [16–18] (17) 0.65
 15 mm 140 (24.2%) 4 (13.8%)
 16 mm 119 (20.6%) 8 (27.6%)
 17 mm 103 (17.8%) 7 (24.1%)
 18 mm 125 (21.6%) 5 (17.2%)
 19 mm 92 (15.9%) 5 (17.2%)
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of gestational sac following initial medical treatment of EPF 
[9, 10, 14, 16–21]. Nevertheless, in all these studies, no cor-
relation was found between the need for subsequent surgical 
intervention and increased endometrial thickness [15, 19], 
which generally decreased spontaneously and uneventfully 
with time [9, 15, 22]. It is worth noting, that even endome-
trial thickness above 30 mm was not a reliable predictor 
of D&C in a previous report [19]. The lack of association 
of endometrial thickness with management outcome dem-
onstrated in these studies, even when higher cutoff values 
(> 20 mm) were used, along with the current study results, 
call into question the use of any cutoff values for universally 
defining incomplete abortion, and precludes the need of an 
additional treatment in those with thickened endometrium to 
improve patient outcomes. Thus, for women choosing medi-
cal management of EPF, the use of ultrasonography for any 
diagnostic purpose other than confirming expulsion of the 
gestational sac is not recommended, and once expulsion of 
the gestational sac has been confirmed, endometrial thick-
ness should not be used to guide decision making [5, 18].

The retrospective design subjects this study to biases 
inherent to such data collection including the lack of rand-
omization and involvement of different operators. In addi-
tion, the current investigation might lack statistical power 
to demonstrate clinically relevant differences in infrequent 
outcomes. Moreover, baseline characteristics were similar 
between the groups in both institutions; nevertheless, we 
could not exclude the possibility that other additional param-
eters (e.g., endometrial vascularity) could account for the 
current study findings. Finally, as the study was conducted 
in a single medical center, it may limit the generalizability of 
the current study findings. On the other hand, the relatively 
large sample size and the standardized treatment protocol 
represent the main strengths of our study. Moreover, as the 
decision regarding repeat misoprostol administration strictly 
followed the local protocol in each institution, the potential 
for selection bias is minimal. Future prospective studies are 
warranted to confirm our findings, identify those who are 
most likely to benefit from a repeat misoprostol dose, and 
better delineate and tailor the optimal management approach 
for those with thickened endometrium. Given that the con-
dition studied is not uncommon, performing such a study 
would be feasible.

In conclusion, this study shows that repeat misoprostol 
dose among women with thickened endometrium 2 days 
following initial misoprostol administration for EPF, is not 
associated with improved treatment success rates. The find-
ings of the current study, together with those of previous 
studies showing that endometrial thickness is not a useful 
clinical predictor of subsequent surgical intervention, pro-
vide further support against the administration of a repeat 
misoprostol dose in those with thickened endometrial lining 
at the first follow-up visit following the initial treatment. 

Furthermore, follow-up ultrasound examination for women 
choosing medical management of EPF should not be used 
for purposes other than documenting the absence of a ges-
tational sac.
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