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Abstract 
Purpose: To investigate the possible risk factors which might increase the likelihood of 
surgical evacuation after medical termination of pregnancy during the second trimester. 
Methods: Data derived from 262 women who had undergone medical termination of 
pregnancy during her second trimester in a tertiary care center between January 2009-
February 2013 were retrospectively analyzed. Misoprostol was administered vaginally at 
intervals of 4-6 hours at a total dose of 100-4400 mg for medical termination.  

Results: Surgical evacuation was performed at a rate of 19.8 percent (52/262). Indications for 
surgical evacuation were incomplete abortion in 37, and failure of medical induction of 
abortion in six patients. Total dose of misoprostol, time to abortion after induction, duration of 
hospitalization, systolic blood pressure at admission and baseline hematocrit levels, 
occurrence of side effects of misoprostol seem to increase the likelihood of a surgical 
procedure for definite termination of a second- trimester pregnancy.  

Conclusion: Both surgical evacuation as well as medical induction of abortion can be utilized 
for termination of second- trimester pregnancies. Surgical evacuation should be considered in 
case of failure of induction, incomplete abortion or for hemodynamically instable patients. 
Correct and timely decision for the selection of an appropriate method is crucial to avoid 
hazardous outcomes. 
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Introduction 
At least 3% of pregnancies are affected by 
either a genetic or structural fetal anomaly, 
and prenatal screening for anomalies is a 
routine part of prenatal care (1). Most 
women diagnosed with a fetal anomaly 
choose to terminate the pregnancy, with 
proportions ranging from 47% to 90% (2). 
Most diagnoses of genetic and structural 
anomalies are made by amniocentesis 
and/or ultrasonography, and, consequently, 
patients wishing to terminate an anomalous 
fetus often do so in the second trimester. 
Both medical and surgical evacuation can 
be used for termination of a second-
trimester pregnancy (STP). The rate of 
surgical evacuation performed during STP 
ranges between 5 and 30% (1, 3, 4). There 
are few studies focusing on the possible 
risk factors predisposing to surgical 
evacuation for termination of STP (1). In 
the literature, older maternal age, higher 
dose of prostaglandin, previous termination 
of pregnancy and increasing duration of 
gestation  have been associated with 
likelihood of surgical evacuation (5,10). To 
supply secure second trimester abortion, 
there should be careful pre-abortion 
evaluation and preparation. A detailed 
history and careful physical investigation 
should be performed to exclude possible 
medical pull down, risk factors for 
complications of abortion and to assess the 
gestational age of the pregnancy. If there is 
a inconsistency between the gestational age 
as calculated by the date of the last 
menstrual period and the uterine size, an 
ultrasound  examination should be built for 
accurate dating of the pregnancy  ( 10 ). 
Our aim was to evaluate possible 
demographic and clinical factors detected 
in second-trimester pregnancies that seem 
to be predisposing for surgical evacuation 
after medical termination. 
 
 
 

Material and Methods 
Data derived from the medical records 
were retrospectively analyzed. The local 
Institutional Review Board approved the 
trial. The study included patients treated in 
the obstetrics and gynecology department 
of a tertiary care center between January 
2009 and February 2013. 
A total of 262 women whose pregnancies 
were terminated between 13 and 24 weeks 
of gestation were included in the analysis. 
These patients were admitted to our clinic 
because of fetal abnormalities, and a dead 
fetus. 67 patients were performed cesarean 
operation previously. Patients aged ≥18 
years with a history of live fetuses were 
included in this study. Exclusion criteria 
were cardiopulmonary problem such as 
severe asthma or coronary artery disease, 
and the presence of ectopic pregnancy or 
intrauterine contraceptive device in the 
uterus. Misoprostol (400 mcg; 2×200 mcg, 
Cytotec®, Ali Raif Pharm. Inc., Istanbul, 
Turkey) was administered at doses of 50-
600 mcg at intervals of 4-6 hours. Total 
dosage of misoprostol ranged between 
100-4400 mcg. The estimated of 
administration was vaginal in all  patients. 

Bleeding is the most known complication 
of surgical abortion in the second rimester. 
Its incidence enhances with gestational 
age. The use of uterotonics, such as 
oxytocin, is commonly employed to 
decrease the amount of blood loss of the 
processes.  
 In cases of heavy vaginal bleeding 
(>300 mL) or when placenta was not 
delivered, the patients had been monitored 
for some time. No strict schedule was 
determined for the appropriate observation 
period. The retained placenta was removed 
either at the ward or in the operating 
theater under general anesthesia. Heavy 
bleeding was accepted as an indication for 
urgent surgical evacuation. The diagnosis 
of retained placenta was confirmed by 
clinical judgement, continuous heavy 
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bleeding and ultrasonographic findings 
consistent with uneven endometrial 
thickening. Heavy complications such as 
hemorrhage (determined as an estimated 
loss of ≥1000 mL blood) due to atony, 
placental retention, secondary bleeding or 
uterine rupture and any necessity for blood 
transfusions were reported. Laparotomy 
was performed to achieve hemostasis 
surgically by ligation of vessels 
responsible for hemorrhage. Total 
abdominal hysterectomy was necessaried 
in circumstances where this target could 
not be accomplished via laparotomy. 
Hysterotomy was performed 
transabdominally when abortion did not 
occur within 48 hours of the first 
misoprostol insertion and the treatment 
was considered to have failed completely. 
Usually, women without any complications 
were discharged no sooner than 4 hours 
after expulsion or dilatation-curettage. 
 
Statistical analysis: Data were analyzed 
using the Statistical Package for Social 
Sciences (SPSS) software (version 15.0 for 

Windows). All differences associated with 
a chance probability of .05 or less were 
considered statistically significant. The 
variables with normal distribution are 
analyzed using Student T-test, while 
variables that are not distributed normally 
are assessed with Mann-Whitney U test. 
Qualitative variables were evaluated via 
Chi-Square test. 
 
Results 
The study population consisted of 262 
women who had undergone termination of 
STP. Medical termination and surgical 
evacuation were performed in 210 and 52 
patients respectively. Surgical evacuation 
was performed in cases of incomplete 
abortion or in cases where misoprostol 
treatment failed to induce abortion after 48 
hours. These conditions were considered as 
an indication for surgical treatment. 
Demographic characteristics of the study 
population are shown in Table 1.  
 
 

 
Table 1. Demographics of our patients that underwent termination of second trimester 
pregnancy.  

Variable Description Number of patients 
(%) 

13-14 weeks 49 (18.7%) 
15-16 weeks 74 (28.3%) 
17-18 weeks 65 (24.6%) 

Gestational week at admission 

19-25 weeks 74 (28.3%) 
History of previous abortion  112(42.9%) 
Smoking  5 (1.8%) 
Previous cesarean section  67(25.6%) 
Usage of additional methods  
(oxytocin, transcervical foley catheter)  41(15.5%) 

Uterine rupture  5(1.4%) 
Need for laparatomy  6 (1.8%) 
Need for blood transfusion  11 (4.1%) 
Chorioamnionitis  9 (3.2%) 
 



                                                                                      Original Article      
                       International Journal of Basic and Clinical Studies (IJBCS) 
                                         2013;2(2): 35-55 Agacayak E et al.  
 

 52 

Median IQR (interquartile range) gestation 
at TOP (termination of pregnancy) was 15 
(range 14 to 17) weeks. The mean age of 
the women was 29.5±4.95 (range 14 to 51) 
years. Hysterotomy was performed in 
eleven patients (nine in the medical 
termination group, two in the surgical 
evacuation group). Uterine rupture was 
encountered in five patients in the medical 
termination group. The average interval 
between induction of abortion and TOP 
was 37.95 (range 3 to 240) hours.  
Total dose of misoprostol (p=0.039), time 
to induction of abortion (p=0.043), 
duration of hospital stay (p=0.020), 
systolic blood pressure at admission 
(p=0.022), baseline hematocrit levels 
(p=0.031) and occurrence of side effects of 
misoprostol (p=0.001) were found to 
increase the risk of surgical evacuation. 
On the other hand, age (p=0.594), 
menarche (p=0.89), number of pregnancies 
(p=0.535) and live births (p=0.257), 
history of cesarean section (p=0.557), 
necessity for blood transfusion (p=0.691), 
co-existence of chorioamnionitis 
(p=0.139), use of additional measures (e.g. 
oxytocin, transcervical Foley catheter etc.) 
(p=0.673) and history of abortion 
(p=0.742) were found not to be associated 
with the risk of surgical evacuation. 
Leukocyte count (p=0.301), levels of blood 
glucose (p=0.285), blood urea nitrogen, 
creatinine (p=0.257), bilirubin (p=0.281), 
albumin (p=0.269), platelet count 
(p=0.163) and coagulopathy (p=0.586) did 
not seem to increase the necessity for 
surgical evacuation. 
 
Discussion 
Termination of pregnancy during second 
trimester is a challenge from social, 
emotional, and management perspectives. 
Provided that fetal anomalies or fetal death 
is detected, the usual option is use of 
prostaglandins for induction of abortion 
(11-13). Surgical evacuation is an 

alternative seldom used outside the United 
States. There is a gradual increase in the 
incidence of second-trimester abortion 
because of wide scale introduction of 
prenatal screening programs that detect 
women with pregnancies complicated due 
to serious fetal abnormalities (11-14).  In 
these circumstances, examination of the 
fetus could yield valuable information after 
medical abortion not only to confirm the 
congenital anomalies but also to further 
evaluate the subsequent recurrence risk and 
provide information to help in counseling 
of these patients (11). 
Although comparisons of medical abortion 
with surgical evacuation for pregnancies 
up to nine gestational weeks have 
demonstrated that both methods are highly 
acceptable, medical abortion seems to be 
more painful and less effective with 
advancing gestation (2-5). Development of 
regimens including the use of misoprostol 
has increased the efficacy and reduced the 
side effects of medical abortion. Medical 
abortion is accepted to be as effective as 
surgical evacuation in the late-first and 
early-second- trimester pregnancies (16-
18). Dilation and evacuation has been 
reported to be significantly safer and more 
effective than induction of labor for 
second-trimester abortion because of fetal 
indications (11,19,20 ).  
Our results indicate that the total dose of 
misoprostol and occurrence of side effects 
seem to increase the likelihood of 
application of surgical evacuation. 
Increasing the dose may signify the 
unresponsiveness to prostaglandins and 
may predict the failure of medical 
termination. Therefore, surgical evacuation 
appears to be a safe and effective option in 
these circumstances. Since a time interval 
is necessary to decide for the surgical 
evacuation, duration of hospital stay and 
induction are significantly higher in the 
surgical evacuation group. Low levels of 
hematocrit and high systolic blood pressure 
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are important hemodynamic parameters, 
which favor surgical evacuation. In such a 
circumstance, prolongation of  medical 
induction with a longer observation period 
might result in further blood loss and 
subsequently circulatory and hemodynamic 
status of the patient would be deteriorated. 
Mortality rate is increased significantly in 
the second trimester abortions compared to 
those the first trimester. Although absolute 
risk of death is low, relative risk of 
mortality of a TOP performed at ≥21 
gestational weeks is more than 75 times 
higher than the risk associated with a TOP 
at 8 weeks. The abortion-related 
mortalities have been attributed mostly to 
direct causes such as hemorrhage and 
infection and to a lesser degree to indirect 
causes such as embolism and anesthesia  
related complications (5, 21). In our series, 
any case of mortality was not encountered. 
This may be due to the increased quality of 
healthcare services and effective prenatal 
screening programs in our country in 
recent years.  
Surgical evacuation of the contents of the 
uterus is not routinely required following 
mid-trimester medical abortion. It should 
be performed if there is clinical evidence 
that the abortion is incomplete or medical 
TOP fails (3,5,6). In the literature 2.5-11% 
of the pregnant have been reportedly 
required surgical evacuation following 
medical abortion (3,5,7). A relatively low 
incidence of surgical evacuation have been 
also indicated in previous reports  (2,5,9). 
In our series, the increased rate of surgical 
evacuation (19.8%) may stem from the fact 
that our institution is a referral centre, 
where mostly complicated pregnancies are 
dealt with.  
Complete abortion have been attempted 
with increasing frequency ( >80% ) during 
advanced (≥20 wks)  gestational weeks. 
Routine evacuation does not protect 
against the necessity for hospital 
readmission for indications of post-

abortion bleeding and uterine curettage ( 3, 
22 ). A more determined approach to use 
surgical evacuation only when indicated 
would probably reduce the length of 
hospital stay. For achievement of this goal, 
the use of staff experienced in assessing 
placental integrity after abortion is 
essential. 
We think that induction of abortion with 
misoprostol can be initially considered in 
hemodynamically stable patients. 
However, existence of side effects of 
misoprostol, unresponsiveness to 
induction, delayed or incomplete abortion 
after application of misoprostol are signs 
suggesting the likelihood of subsequent 
surgical evacuation.  
 
Conclusion 
Both medical and surgical termination of 
pregnancy seem to be safe and effective 
methods to be used during the second 
trimester. Selection of the appropriate 
method must be made carefully with 
respect to clinical findings including the 
hemodynamic status of the patient, and 
responsiveness to prostaglandins. In this 
aspect, surgical evacuation and medical 
termination have different indications 
rather than being alternative modalities. 
 
Acknowledgement 
The English in this document has been 
checked by at least two professional 
editors, both native speakers of English. 
 

References 
1. ACOG practice bulletin #77 . Screening 
for fetal chromosomal abnormalities. 
Obstet Gynecol 2007,109:217-227 
2. Boyd PA, Devigan C, Khoshnood B, 
Loane M, Garne E, Dolk H; EUROCAT 
Working Group . Survey of prenatal 
screening policies in Europe for structural 
malformations and chromosome 
anomalies, and their impact on detection 
and termination rates for neural tube 



                                                                                      Original Article      
                       International Journal of Basic and Clinical Studies (IJBCS) 
                                         2013;2(2): 35-55 Agacayak E et al.  
 

 54 

defects and Down's syndrome. BJOG 
2008,115(6):689-696 
3. Rørbye C, Nørgaard M, Nilas L 
.Medical versus surgical abortion efficacy, 
complications and leave of absence 
compared in a partly randomized study. 
Contraception 2004,70:393-399 
4. Harper C  et. al. Blood loss with 
mifepristone-misoprostol abortion : 
measures from a trial in China, Cuba and 
India. Int J Gynaecol Obstet 1998, 63 (1): 
39-49.  
5. Lalitkumar S, Bygdeman M, Gemzell-
Danielsson K . Mid-trimester induced  
abortion: a review. Hum Reprod Update 
2007, 13:37-52 
6. Jan E. Dickinson Misoprostol for 
Second-Trimester Pregnancy Termination 
in Women With a Prior Cesarean Delivery. 
The American College of Obstetricians and 
Gynecologists. 2005,105 (2 ) : 352-6 
7. Kruse B, Poppema S, Creinin M, et.al. 
Management of side effects and 
complications in medical abortion. Am J 
Obstet Gynecol 2000,183(2) : S65- 75.  
8. Westhoff C, Dasmahapatra R, Schaff E. 
Analgesia during at-home use of 
misoprostol as part of a medical abortion 
regimen. Contraception 2000, 62: 311-4.  
9. Creinin MD. Randomized comparison of 
efficacy, acceptability and cost of medical 
versus surgical abortion. Contraception 
2000, 62:117-24.  
10. Niroomanesh SH, Hashemi-Fesharaki 
MS . Comparison of effectiveness of two 
vaginal misoprostol regimens, 400μg and 
600μg, on pregnancy termination in the 
2nd trimester. J Reprod Infertil 2004, 
5(2):150-7 
11. Bryant AG, Grimes DA, Garrett JM, 
Stuart GS. Second-trimester abortion for 
fetal anomalies or fetal death: labor 
induction compared with dilation and 
evacuation. Obstet Gynecol 2011,117:788-
792 
12. Zangeneh M, Malek-Khosravi S, Veisi 
F, Rezavand N, Rezaee M, Rajatee M 

.Multiple-dose vaginal misoprostol and 
single-dose misoprostol plus oxytocin for 
termination of second-trimester pregnancy. 
Int J Gynaecol Obstet 2012,117:78-80 
13. P.C. Ho, P.D. Blumenthal, K. Gemzell-
Danielsson, R. Gómez Ponce de León , S. 
Mittal, O.S. Tang .Misoprostol for the 
termination of pregnancy with a live fetus 
at 13 to 26 weeks International Journal of 
Gynecology and Obstetrics 2007,99:178–
181 
14. Cayrac M, Faillie JL, Flandrin A, 
Boulot P .Second- and third-trimester 
management of medical termination of 
pregnancy and fetal death in utero after 
prior caesarean section. Eur J Obstet 
Gynecol Reprod Biol 2011,157:145-9 
15.  Wagner N, Abele H, Hoopmann M, 
Grischke EM, Blumenstock G, Wallwiener 
D, Kagan KO. Factors influencing the 
duration of late first and second-trimester 
termination of pregnancy with 
prostaglandin derivates. Eur J Obstet 
Gynecol Reprod Biol 2011,155:75-8 
16. Fawzy M, Abdel-Hady el-S 
.Midtrimester abortion using vaginal 
misoprostol for women with three or more 
prior cesarean deliveries. Int J Gynaecol 
Obstet 2010, 110:50-2 
17. Sumant R. Shah, Jagruti B. Tripathi, 
Hiren D. Suthar, Kaushal J. Modi, Jalpa K. 
Astik, Dipa J. Bhuria .Role of vaginal 
misoprostol in second trimester 
termination of pregnancy Journal of 
Obstetrics and Gynecology of India ; 2012, 
60(2):146-8 
18. Avrech OM, Golan A, Weinraub Z, 
Bukovsky I, Caspi E ,Mifepristone 
(RU486) alone or in combination with a 
prostaglandin analogue for termination of 
early pregnancy: a review. Fertil Steril. 
1991,Sep;56(3):385-93. 
19. Naguib AH, Morsi HM, Borg TF, 
Fayed ST, Hemeda HM .Vaginal 
misoprostol for second-trimester 
pregnancy termination after one previous 



                                                                                      Original Article      
                       International Journal of Basic and Clinical Studies (IJBCS) 
                                         2013;2(2): 35-55 Agacayak E et al.  
 

 55 

cesarean delivery. Int J Gynaecol Obstet 
2010, 108:48-51 
20. Berghella V, Airoldi J, O'Neill AM, 
Einhorn K, Hoffman M. Misoprostol for 
second trimester pregnancy termination in 
women with prior caesarean: a systematic 
review. BJOG. 2009,116(9):1151-7. 
21. Kerns JL, Swanson M, Pena S, Wu D, 
Shaffer BL, Tran SH, Steinauer JE 

.Characteristics of women who undergo 
second-trimester abortion in the setting of 
a fetal anomaly. Contraception 
2012,85:63-8 
22.  Naz S, Sultana N. Role of misoprostol 
for therapeutic termination of pregnancy 
from 10-28 weeks of gestation. J Pak Med 
Assoc 2007;57(3):129-32 

 


