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Abstract 

Misoprostol alone regimen is effective to achieve complete abortion in early failure pregnancy; 

many protocols prescribed wide range of success rate. Tailoring dose of misoprostol could be 

beneficial for both clinician and patients. The objective of this work is to design a scoring system 

to modify misoprostol dose used for treatment of early pregnancy loss. One hundred pregnant 

women at ≤13weeks'gestation at a clinical diagnosis of early pregnancy failure attended the 

outpatient clinic for termination of pregnancy. Study variables included; ultrasound factors such 

as mean sac diameter, foetal pole, cervical length as well as the clinical factors such as parity, 

history of previous cesarean section, abdominal pain and mild vaginal bleeding before initiating 

the treatment. Fifty two percent successfully aborted after first dose, 28% after second dose, with 

overall 82 %success rate after 48hours and 18 % failed to respond to misoprostol and suction 

evacuation was needed. Mean sac diameter and parity both factors showed inverse 

proportionate to success rate. Ultrasound criteria (mean sac diameter, fetal pole length and 

cervical canal length) all showed statistically significant difference between failed and 

succeeded cases. Fine-tuning the misoprostol dose based on scored clinical and ultrasound 

variables would be beneficial in choosing the least effective dose. 
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I. Introduction  

 
Prediction models are important in clinical 

practice; it helps to aid clinical decision-

making by combining patient characteristics, 

ultrasound or biochemical parameters in order 

to estimate the probability of a certain disorder 

or problem (diagnosis and prognosis). In many 

cases, these models are scoring systems in 

which the predictor variables are usually 

selected and mostly scored subjectively by 

expert consensus or objectively using 

statistical methods [1]. Treatment of those 

having missed abortion and an-embryonic sac 

before 14 weeks has traditionally been 

surgical. However, surgical management may 

be complicated with infection, cervical trauma, 

uterine perforation or bowel damage, 

hemorrhage, and intrauterine adhesions. 4% to 

10% of women are treated with antibiotics for 

infection and this may predispose patients to 

secondary infertility, pelvic pain and an 

increased risk of ectopic pregnancy [2].An 

expectant management is considerable option 

but usually refused by some patients.  

     Medical treatment is effective, safe, and 

more convenient. Various types of medical 

treatment could be suitable as alternatives to 

surgical treatment. The clinician choice of 

uterotonic drug should be based on its efficacy 

as well as its safety. 

      To date, there is a lot of published 

experience on the use of misoprostol alone for 

induction of abortion in first and second 

trimesters and this expanding literature on 

many regimens reflects promise. In many parts 

of world, misoprostol alone is already the 

standard of care for induced abortion in second 

trimester. While combined therapies of 

misoprostol with either methotrexate or 

mifepristone may be comparably more 

effective than misoprostol-alone regimen, 

misoprostol-alone regimen may be preferable 

to some women because it may be easier to 

use and less costly in addition to non-

availability of mifepristone in some countries 

[3]. 

     The variability in regimen tested explained 

the wide range of effectiveness. Promising 

results were reported by Carbonell [4] 

suggesting a dose of vaginal 800µg repeated 

after 24 hours demonstrated success rate 

between 64 and 94%. Misoprostol has few 

systemic effects, as vomiting, diarrhea, fever, 

chills and hypertension, with evidence of the 

dose-dependent nature of misoprostol-induced 

side effects [5]. Few studies discussed the 

factors affecting success rate of medical 

management, so far no studies tried to adjust 

the misoprostol dose depending on ultrasound 

finding or the clinical examination. 

II. Patients and Methods 

 
An observational analytical study was 

conducted in Gynecology Department, 

Alzahraa University Hospital, during a period 

of two years (October 2012-October 2014) to 

treat women with early pregnancy failure. 

Before starting study and in accordance with 

the local regulation followed, the protocol and 

all corresponding documents was declared for 

Ethical and Research and approval by local 

ethical committee of OB/ Gyn department, Al-

Azhar University.The study objective is to 
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develop a new scoring system to adjust the 

misoprostol dosage used for termination of 

first trimester pregnancy failure depending on 

factors affecting success rate. 

 

 Study participants: one hundred consecutive 

pregnant women at ≤13weeks'gestation at a 

clinical diagnosis of early pregnancy failure 

(anembryonic sac, and missed abortion) 

attended the outpatient clinic for termination 

of pregnancy with the following  

Inclusion criteria: 

1- Over 18 years of age 

2- Singleton pregnancy less than 13 

weeks as determined by crown rump length 

(CRL) or an-embryonic sac.  

Exclusion criteria: 

1- Patients with chronic medical diseases, 

coagulation disorders  

2- Known allergy to misoprostol 

3- Suspected ectopic pregnancy or 

trophoblastic disease. 

4- Moderate or severe vaginal bleeding, 

passage of tissues, or cervical dilation  

5- Unstable haemodynamic status or 

shock. 

6- Signs of pelvic infections or sepsis  

Study outcomes: 

 Success rate (complete expulsion of 

products of conception and endometrial 

thickness <15mm) 

 Failure rate after 2nd dose of 

misoprostol (persistent sac or endometrial 

thickness >15mm) 

 Surgical intervention (suction 

evacuation) due to failure of medical 

termination after 2nd dose of misoprostol or 

severe bleeding  

 Side effects (severe bleeding, 

cramping, fever or chills, nausea and vomiting, 

diarrhoea or skin rash)  

Methodology 
Upon admission a detailed history was 

obtained, general and gynecological 

examinations were performed, and pelvic 

ultrasonography was done to confirm the 

diagnosis and estimate the gestational age. 100 

participant women assigned to one treatment 

protocol (following the standard protocol for 

1st trimester termination of pregnancy) they 

received 800 µg of misoprostol intra-vaginal 

on day 1, which was repeated after 48 hours 

for failed cases. All patients were followed by 

trans-vaginal ultrasound on day 6. Surgical 

evacuation was done for failed cases (if uterine 

content thickness was still more than 15mm), 

otherwise they were discharged from hospital. 

Rh immune globulin was administrated if the 

subject was Rh negative.    

Diagnosis of missed abortion and anembryonic 

sac was done according to Jauniaux  et al., 

2005 [6] as follows: (1) Gestational sac more 

than 20 mm without evidence of foetal pole or 

yolk sac or gestational sac less than 20 mm 

with no change in size over 7 days. (2) Foetal 

pole more than 6 mm with no detectable foetal 

heart activity or foetal pole less than 6 mm 

with no change over 7 days. 

The ultrasound factors collected: Mean sac 

diameter (mm), foetal pole length (mm) & 

cervical canal length (mm). 

The clinical factors collected: Parity, history 

of previous caesarean section (CS), presence 

or absence of lower abdominal pain or mild 

vaginal bleeding before starting treatment.  

Statistical analysis method: Qualitative data 

were described by frequencies and 
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percentages; quantitative data were expressed 

as mean, standard deviation. Independent t-

test, ANOVA (F) –test, Fisher's exact test, chi-

square test or Wilcoxon rank sum test was 

used as appropriate. The data was analyzed 

using the statistical software SPSS 16 

(Chicago, IL, USA), and a P value less than 

0.05 was considered significant. The scoring 

system was developed by integration of set of 

6 features (3 dichotomous and 3 continuous), 

which were identified as predictors because 

they showed significant differences between 

the failed and succeeded patients, and 

consultation of two content experts. A simple 

criterion was chosen to identify the 

classification threshold point from the receiver 

operating characteristic (ROC) curve for both 

classifiers: the classification threshold was set 

in order to obtain the same value for sensitivity 

(SE) and specificity (SP). Also two content 

experts were consulted about items and 

numerical score. 

 

III. Results 
 

Among all studied cases, gestational age was 

10± 1.24 weeks (Mean±SD), 66% were missed 

abortion and 34% were having an-embryonic 

sac. 32 % of them were nullipara, 19 % with 

history of CS and 36% were Rh-ve . 91% and 

61% of them had lower abdominal pain and 

mild vaginal bleeding respectively before 

enrollment in the study. 52% successfully 

aborted after first dose, 28% after second dose, 

with overall 82 %success rate and 18 % failed 

to respond to misoprostol and therefore, 

suction evacuation was needed .13% of them 

complained of drug side effects (5% fever, 

5%headache, 3% vomiting and diarrhea). 

There was no statistical significant difference 

between failed and succeeded cases regarding 

presence or absence of fetal pole (missed and 

an-embryonic sac). Failed cases significantly 

had higher maternal age and parity, the mean 

gestational age was significantly lower in 

cases succeeded after 1st dose of misoprostol 

(Table 1). Patients with lower abdominal pain 

successfully responded to misoprostol 

treatment as compared to failed cases and the 

difference was statistically significant (p ≤ 

0.05).  Whereas, clinical factors like history of 

CS or vaginal bleeding was not statistically 

difference among the groups as indicated in 

Table 2. Among cases failed to respond to 

misoprostol, 17 out of 18 were Rh + ve (Table 

2). As regards the ultrasound criteria; mean sac 

diameter, fetal pole length and cervical canal 

length all showed statistically significant 

difference between failed and succeeded 

groups (Table 3). The receiver operating 

characteristic (ROC) curve for classifiers used 

for designing the score: the classification 

threshold was set in order to obtain the same 

value for sensitivity (SE) and specificity (SP) 

recorded as 78% for mean sac diameter and 

72% for fetal pole length and 74% for cervical 

canal length.  
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Table (1) The demographic data, comparison between failed and succeeded cases. 

*P-value is significant ≤ 0.05 

 

Table (2) Clinical characteristics of the studied cases, comparison between failed and succeeded 

cases. 

P-  

value 

Chi-

square 

test-) 2(X 

Cases with 

success after 

second dose 

No. = 28 

 

Cases with 

success after 

first dose 

No. = 54 

Cases with 

failed 

induction 

No. = 18 

 

N         % N          % N         % 

 

 

0.4 

 

 

 

1.7 

 

 

 

25       89.3 

3         10.7 

 

 

42       77.8 

12       22.2 

 

 

14      77.8 

 4       22.2   

History of 

previous CS 

Negative 

Positive 

 

 

0.000* 

 

 

15.8 

 

 

1          3.6 

 

 

2         3.7 

 

 

6        33.3 

lower abdominal 

pain (LAP) 

Negative 

P- 

value 

ANOVA 

(F) -test 

Cases with 

success after 

second dose 

No. = 28 

Cases with 

success after 

first dose 

No. = 54 

Cases with 

failed 

induction 

No. = 18 

 

 

0.000* 

 

11.0 

 

26.5 ± 3.6 

19.0 - 33.0 

 

25.2  ± 2.8 

19.0 - 33.0 

 

29.3  ± 3.3 

25.0 - 34.0 

Age /year 

Mean ± SD 

Range 

 

0.06 

 

2.8 

 

10.4 ± 1.2  

 8.0 - 13.0 

 

9.7  ± 1.17 

8.0 - 12.0 

 

9.8  ± 1.3 

8.0 - 12.0 

Gestational 

age/weeks 

Mean ± SD 

Range 

 

0.000* 

 

2.8 

 

1.0 ± 0.9 

0 – 3    

 

0.6  ± 0.6 

0 - 2 

 

2.5 ± 0.6 

1.0 - 3.0 

Parity 

Mean ± SD 

Range 
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 27       96.4 52       96.3 12       66.7 Positive 

 

0.002* 

 

12.5 

 

8         28.6 

20       71.4 

 

27      50.0 

27      50.0 

 

1         5.6 

17       94.4 

RH  type 

Negative 

Positive 

 

0.1 

 

4.3 

 

7         25.0  

21       75.0 

 

21      38.9 

33      61.1 

 

10       55.6  

8         44.4 

Vag., BL 

Negative 

Positive 

*P-value is significant ≤ 0.05 

 

 

Table (3) Ultrasound characteristics of the studied cases, comparison between failed and 

succeeded cases. 

P- value ANOVA 

(F) -test 

Cases with 

success after 

second dose 

No. = 28 

Cases with 

success after 

first dose 

No. = 54 

Cases with 

failed 

induction 

No. = 18 

 

 

 

0.000* 

 

 

22.4 

 

 

37.7 ± 11.9 

18.5 – 58.0 

 

 

26.9 ±7.4 

15.3 – 44.8 

    

  

40.6 ± 7.9 

27.9 – 54.0 

Mean sac 

diameter /mm 

Mean ± SD 

Range 

 

 

0.003* 

 

 

6.1 

 

 

 

12.4 ± 12.4 

0 - 32 

 

 

10.0 ± 8.5 

0 - 30 

 

 

20.2 ± 13.7 

0 – 39 

Fetal pole 

length /mm 

Mean ± SD 

Range 

 

 

0.000* 

 

 

18.5 

 

 

39.1 ± 7.6 

24.3 - 52.45 

 

 

31.0 ± 6.5 

16.3 - 45.5 

 

 

39.15  ±4.95  

30.4 - 49.3 

Cervical canal 

length /mm 

Mean ± SD 

Range 

*P-value is significant ≤ 0.05 

 

Table (4) Drug adverse effects 

Cases with success 

after second dose 

No. = 28 

Cases with success 

after first dose 

No. = 54 

Cases with failed 

induction 

No. = 18 
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N             % N             % N            % 

0             0 .0 0             0.0 2             11.1 Vomiting 

0             0 .0 1             1.9 0             0.0 Diarrhea 

1             3.6 0             0.0 4             22.2 Fever 

0             0 .0 1             1.9 4             22.2 Headache 

        

 

Table (5) Suggested score: 

Two One Zero  

P1, P0 P2 > P2 Parity 

< 10mm 10-17mm > 17mm Foetal pole /mm 

< 26mm 26-38mm >38mm Mean sac diameter /mm 

< 30mm 30-39mm >39mm Cervical canal length  /mm 

 Yes No Mild vaginal bleeding 

 Yes No Lower abdominal pain 

   

 

 

IV. Discussion  
 

Turning qualitative judgments into quantitative 

assessments is important for clinicians, so to 

develop scoring systems with the intent to 

summarize a set of items by means of a 

numeric score which is simple and attractive 

tool to analyze data and to support decision.  

The use of misoprostol for medical termination 

has gained wide acceptance by patients and 

doctors. In recent years, the method of medical 

termination of pregnancy is increasingly 

practiced therefore; it has become more 

important to be able to characterize patients 

who are at high risk for failure . An 800µg 

dose of vaginal misoprostol alone repeated at 

24hours interval is the most frequently tested 

regimen and has been recommended by a 

group of public health professionals.  

    Our study demonstrated that effectiveness 

of repeated misoprostol alone regimen depend 

largely on gestational age, the lower 

gestational age reported higher success rate. 

This result is in agreement with Carbonell et. 

al., [6], data that indicated trend to lower 

effectiveness in women between 10-12 weeks 

amenorrhea compared with women at 9weeks 

or less using the same dose regimen. The same 

was found as regards the parity, high parity 

was negatively associated with success rate, in 

agreement with present study. Authors in work 

[7],  found that parous women were more 

likely to have incomplete or ongoing 

pregnancy following medical induction of 
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abortion than nulliparous women (5.4% vs. 

2.0%) .  

 Ultrasound factors, as reported by the present 

study, showed high clinical and statistical 

impact in demonstrating the effectiveness of 

the medical regimen used, smaller mean sac 

diameter, smaller fetal pole and shorter 

cervical canal length were associated with 

increased success rate either after 1st or 2nd 

dose. Conversely a study similar to the present 

study reported that gestational sac volume (not 

MSD) did not predict successful treatment in 

missed abortion followed expectantly and in 

another study , patients were treated by 

misoprostol and yet gestational sac volume did 

not predict which patients will not need 

surgical intervention. But, the same author 

reported that crown-rump length was 

significantly smaller in the medically treated 

group. 

 The present study suggested that clinical 

examination is helpful in prediction of failure 

to respond, as presence of mild vaginal 

bleeding and lower abdominal pain prior to 

enrollment was associated with increased 

success rate, it looks like effacement occurred 

before onset of labor. Authors in work [8] 

similarly reported that the chances of 

successful medical treatment for early 

pregnancy failure are better in nulliparous 

women, especially in those presenting with 

vaginal bleeding or abdominal pain in the 24 

hours preceding misoprostol administration. 

Their study included not only patients with 

missed abortion and anembryonic gestation, 

but also incomplete and inevitable abortion.  

 An incidental finding need to be explored in 

future studies, is that cases with blood group 

Rh +ve showed higher failure rate than those 

with Rh –ve. The finding that Rh-negative 

blood type is highly associated with overall 

treatment success is previously reported in 

study of Creinin ,et al., [9]  they hypothesized 

that Rh-mismatch could be an underlying 

reason for early pregnancy failure and create a 

situation in which misoprostol is more 

effective. 

  Presence of caesarean scar, a well-known risk 

factor for placenta previa and accreta due 

abnormal invasion of chorionic villi, our study 

did not found any correlation between history 

of caesarean section and failure rate. It may be 

due to small sample size and limited number 

of recurrent caesarean section.  

    Side effects encountered in present study 

were more common in failed cases, which can 

be explained as dose related effect. Fever and 

headache were more common, but it was 

tolerable, responded to symptomatic treatment. 

Based on our study finding we suggested a 

scoring system to help clinician to adjust the 

dose needed for termination, maximizing 

effectiveness of misoprostol alone protocol 

and hence lowering its side effects. For those 

who had score more than or equal to 6, we 

expect to see the response with smaller dose of 

misoprostol within 48hours. Future researches 

on a larger scale are needed to confirm the 

finding of this study and RCT should be 

conducted to assess the utility of scoring 

system in clinical practice. One of the 

strengths of this study is that we designed this 

scoring system based on both statistical and 

clinical perspectives. The integration of 

different parameters in such a scoring system, 

that can predict the success rate, has not been 

explored until now. Limitations of the study 

included the inability to find a specific 
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evidence based method to develop a scoring 

system, as most of scores was based on expert 

opinion only. Also, the cost effectiveness, an 

important study outcome, was not assessed in 

the current study, as we believe that it has been 

studied implicitly while addressing the score 

dose adjustment.    

 

 

 

 

 

V. Conclusion 
 

 

Tailoring the misoprostol dose, based on a 

scoring of patient characteristics, clinical, and 

ultrasound variables, is helpful in choosing the 

least effective dose while minimising the 

possible side effects without affecting its 

efficiency. We emphasize the need of further 

research that should be carried out for 

depicting the utility of this scoring system in 

clinical practice and therefore, assisting the 

clinicians in decision-making. 
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