
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

  

 Fetal Diagn Ther 2008;23:192–197 
 DOI: 10.1159/000116740 

 Feticide Does Not Modify Duration 
of Labor Induction in Cases of 
Medical Termination of Pregnancy 

 Luciana Vivas Silva    José Guilherme Cecatti    João Luiz Pinto e Silva    

Eliana Amaral    Ricardo Barini  

 Department of Obstetrics and Gynecology, School of Medicine, Universidade Estadual de Campinas,
Campinas, Brazil 

 Introduction 

 In Brazil, pregnancy termination in cases of nonviable 
fetuses is only permissible with judicial authorization. 
Brazilian law permits abortion only in cases of rape or 
risk to maternal life. Otherwise, it is considered a crime 
and subject to the penalties described in the Brazilian Pe-
nal Code  [1] . In the specialized prenatal fetal medicine 
outpatient unit of the Women’s Integrated Healthcare 
Center (CAISM), Universidade Estadual de Campinas 
(UNICAMP), pregnancy termination following judicial 
authorization has been performed since July 1994. Annu-
ally, this unit deals with approximately 250 new cases in 
the area of fetal medicine of which, on average, 10% in-
volve cases of fetal abnormalities incompatible with ex-
trauterine life. In half of these cases, the family chooses 
to induce labor. Between July 1994 and January 2006, 166 
judicially authorized pregnancy terminations were per-
formed, the majority of which involved malformations of 
the central nervous system, followed by malformations of 
the genitourinary tract and poly-malformation syn-
dromes.

  Up to 2001, 64 legal terminations had been performed 
in the unit, all in women receiving prenatal care at CA-
ISM. At that time, induction of labor or abortion was al-
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 Abstract 

  Objectives:  To compare the general characteristics and clin-
ical outcome of women who underwent medical termina-
tion of pregnancy preceded or not by feticide.  Methods:  A 
total of 146 women of diverse gestational ages, who had re-
ceived a sonographic or genetic diagnosis of fetal abnormal-
ity incompatible with postnatal life and chose to legally ter-
minate their pregnancy, had labor induced following feticide 
(n = 82) or without having feticide performed (n = 64).  Re-

sults:  The number of obstetrical procedures was higher (p = 
0.001) in the feticide group. Time of labor induction and 
complications were similar in both groups.  Conclusion:  Fe-
ticide does not alter the clinical obstetrical course of women 
undergoing medical termination of pregnancy, and poses 
no risk to maternal health regardless of gestational age. 
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ways initiated without carrying out any previous proce-
dure for inducing fetal death. This practice led to the 
birth of live infants with no prognosis for survival and 
created an ethical dilemma for the pediatric team and all 
the other staff involved in these cases. It was distressing 
to see newborn babies agonizing in the pediatric unit 
without providing any medical assistance. This prompt-
ed our team to implement changes to the protocol. Based 
on reports in the literature and following a favorable 
opinion issued by the São Paulo Regional Medical Coun-
cil (#23.480/98 of 09 November 1999), the protocol was 
then changed to include feticide prior to induction. After 
extensive discussions within the team, the practice of fe-
ticide was initiated in July 2001. Fetal death was provoked 
by administering a 19.1% potassium chloride solution 
into fetal circulation by sonographically guided puncture 
of the pregnant woman’s abdomen. This procedure is re-
ferred to as feticide and is described in the literature as a 
practice applied mainly to second-trimester fetuses that 
could potentially survive following delivery even for a 
short period of time despite severe malformations, a fact 
that has medical, ethical and legal implications  [2, 3] .

  The practice of feticide may also be viewed as a pro-
cedure that is helpful in inducing labor, since this pro-
cess is accelerated following fetal death. In a prospective 
study, Srisomboon and Pongpisuttinun  [4]  compared 
two groups of pregnant women whose labor was induced, 
one group in which the fetus was delivered alive and the 
other group in which the fetus was dead at delivery. In-
duction time was significantly shorter in women with a 
dead fetus than in the group with a live fetus. A more re-
cent study compared labor induction in cases of live mal-
formed fetuses and dead fetuses and confirmed that in-
duction time was significantly shorter in the group in 
which fetuses were dead  [5] .

  With respect to complications, 1 case of septicemia 
following feticide for a chromosomal disorder in a fetus 
with trisomy 13  [6]  and 1 case of maternal heart arrest 
after potassium chloride administration to induce fetal 
death have been reported  [7] . In both cases, the mothers 
made a full recovery after resuscitation. Nevertheless, 
there is some criticism regarding the procedure, especial-
ly in third trimester pregnancies when viability of the fe-
tus is a possibility  [8] . Ethical concerns that have been 
raised include issues such as the unborn child’s right to 
life and the mother’s right to choose  [9–11] .

  Despite the ongoing debate on the subject, feticide is a 
procedure that poses low risk to maternal health. The oc-
currence of associated complications is rare, around 0.1%, 
a rate comparable to that of other similar procedures such 

as amniocentesis. It is frequently carried out in special-
ized services in developed countries in cases of pregnan-
cy of more than 19 weeks’ duration, depending on the 
protocol established in each individual institution  [2, 
12] .

  The objective of this study was to describe the charac-
teristics of women who had undergone pregnancy termi-
nation following the diagnosis of fetal anomaly incom-
patible with perinatal life, and the clinical course of these 
legally authorized terminations. The primary aim, how-
ever, was to study the influence of feticide on the duration 
of labor. Women who underwent feticide were compared 
with those who did not. The variables evaluated were the 
methods used for labor induction or abortion, induction 
time, complications and the occurrence of cesarian sec-
tion in both groups.

  Material and Methods 

 All cases of legally terminated pregnancy due to lethal fetal 
anomaly occurring between June 1994 and January 2006 were 
selected for evaluation, resulting in a total of 166 cases. Of these, 
20 cases were excluded for the following reasons: in 11 cases, de-
liveries occurred in another institute; in 8 cases deliveries were 
spontaneous and did not require induction, and in 1 case clinical 
records contained insufficient data for analysis.

  Feticide was introduced into the protocol of CAISM’s Fetal 
Medicine Unit in 2001 following a favorable opinion issued by the 
State of São Paulo Regional Medical Council in November 1999. 
One hundred and forty-six pregnant women were evaluated in 
this study, divided into two groups according to whether or not 
feticide was performed. Of this total, 64 pregnant women had un-
dergone termination prior to 2001 and had not therefore been 
submitted to feticide, whereas after that date, 82 women had un-
dergone termination that included feticide.

  The general and obstetric variables of the two groups were 
evaluated and compared. These variables comprised: maternal 
age, education level, marital status, place of residence, profession, 
number of previous pregnancies, gestational age at labor, diagno-
sis of fetal anomaly, methods for induction of labor or abortion, 
use of cervical preparation and surgical-obstetrical procedures 
performed. The main results, which comprised type of delivery, 
time elapsed since onset of induction, expulsion of the fetus and 
any complications, were compared between the two groups. In-
duction time was defined as the period between the beginning of 
cervical preparation and expulsion of the fetus. 

 Following confirmation of diagnosis, comprehensive infor-
mation was provided to the woman and her family regarding their 
options and the procedure itself. Signed informed consent was 
obtained in all cases. Feticide was performed by the Fetal Medi-
cine team using ultrasonography to guide administration of a fe-
tal intracardiac injection of a 19.1% potassium chloride solution. 
All women were under the care of a multidisciplinary team, in-
cluding a social worker and a psychologist. Following feticide, the 
pregnant women underwent induction of labor or abortion using 
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various procedures in accordance with gestational age and cervi-
cal conditions. The preferred methods of cervical preparation 
were vaginal misoprostol or, alternatively, the use of laminaria, 
hyaluronidase or cervical balloon (Foley catheter). These meth-
ods were administered to both groups, alone or in combination, 
and there were no differences between the two groups with re-
spect to the methods used. The methods used for labor or abor-
tion induction were misoprostol, oxytocin or the combination of 
both.

  The study was an operational investigation aimed at evaluat-
ing the repercussions of feticide performed at the institution after 
the year 2001 in cases of medical pregnancy termination, com-
pared to procedures carried out prior to that date when feticide 
was not part of the protocol for pregnancy termination. Statistical 
analysis was carried out using the  �  2  test, Fisher’s test and Cox 
regression with 95% CI to analyze the association between the 
variables studied .  For different induction times, risk ratio and the 
respective 95% CI were calculated. The protocol was approved by 
the Internal Review Board of the institution prior to commence-
ment.

  Results 

 The general characteristics of the women evaluated in 
this study are listed in  table 1 . Maternal education level 
and gestational age were the only variables for which sta-
tistically significant differences were found between the 
two study groups. Women in the feticide group had a 
higher education level (p  !  0.0001) and lower gestational 
age at the time of pregnancy termination (p = 0.003).

  The pathological conditions of the fetus that led to 
pregnancy termination were compared between the two 
groups and no statistically significant differences were 
found ( table 2 ).

  Significantly more surgical procedures were per-
formed in the feticide group compared to the group in 
which feticide was not performed (82.9 vs. 65.6%) (p = 
0.01) ( table 3 ). In the majority of cases, the procedures 
used consisted of manual extraction of the placenta, cu-
rettage or both, accounting for about 66% of all proce-
dures in both groups. Two hysterectomies (one in each 
group) and four episiotomies were performed (two in 
each group). In both cases of hysterectomy, there were 
signs of infection. In the group in which feticide was not 
performed, hysterectomy was carried out in a woman at 
19 weeks of pregnancy who had had two previous cesar-
ean sections. The fetus was delivered 9 h after initiation 
of labor induction, and uterine atony evolved requiring 
blood transfusion. Puerperal hysterectomy was neces-
sary due to sepsis. The patient required admission to the 
intensive care unit and was discharged from hospital 12 
days after delivery. The hysterectomy in the feticide group 

Table 1. Characteristics of women who underwent medical termi-
nation of pregnancy, according to whether or not feticide was per-
formed

General characteristics Feticide p
value*yes no

n % n %

Maternal age 0.9817
≤25 years 45 54.9 35 54.7
>25 years 37 45.1 29 45.3

Education level** <0.0001
Primary education 33 40.2 47 78.3
> Primary education 49 59.8 13 21.7

Marital status 0.2231
Stable partner 64 78 55 85.9
No partner 18 22.0 9 14.1

Place of residence 0.5661
Campinas 24 29.3 16 25.0
Another city 58 70.7 48 75.0

Profession (activity)*** 0.0754
Paid 38 46.3 20 31.7
Unpaid 44 53.7 43 68.3

Number of pregnancies 0.2621
Primigravida 33 40.2 20 31.3
>4 pregnancies 49 59.8 44 68.7

Gestational age 0.0035
≤24 weeks 37 45.1 14 21.9
>24 weeks 45 54.9 50 78.1

Total 82 64

* �2 test.
** Four cases in which education level could not be ascertained 

were excluded.
*** One case in which profession could not be ascertained was 

excluded.

Table 2. Diagnoses of fetal pathological conditions incompatible 
with extrauterine life

Fetal pathological conditions Feticide

yes no

n % n %

Central nervous system 53 64.6 41 64.1
Genitourinary tract 13 15.9 15 23.4
Chromosomal abnormalities 6 7.3 3 4.7
Poly-malformation syndromes 4 4.9 3 4.7
Abnormal twin pregnancy 4 4.9 1 1.6
Lethal skeletal dysplasia 2 2.4 1 1.6
Total 82 64

p = 0.7719; Fisher’s exact test.
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was performed on a woman at 25 weeks of pregnancy, 
who had had three previous vaginal deliveries. Labor was 
induced with oxytocin for 144 h. Following vaginal deliv-
ery, uterine rupture was diagnosed during postpartum 
curettage and an abdominal hysterectomy was carried 
out. The patient was discharged from hospital 9 days 
postpartum.

  Of the 146 pregnant women, cervical preparation was 
not required in 14 cases (5 in the feticide group and 9 in 
the other group). In the women who required cervical 
preparation, vaginally administered misoprostol was the 
drug of choice for cervical ripening in the majority of 
cases. There were no differences in the methods used for 
labor induction between the two groups.

  Vaginal delivery was most common, occurring in 98% 
of cases in both groups, excluding iterative cesarean sec-
tions. Seven deliveries were iterative cesarean sections (3 
in the feticide group and 4 in the nonfeticide group). The 
occurrence of complications was similar in both groups 
(19.5% in the feticide group versus 21.9% in the nonfeti-
cide group). The most frequent complications were pla-
cental retention (10 cases) and perineal laceration of the 
skin and mucosa (10 cases). Of the 6 cases of infection 
recorded, 4 occurred in the non-feticide group, and 2 pa-
tients had septicemia. No case of maternal death was re-
ported.

  The duration of induction was similar in the two 
groups, mean duration being 53.8 h ( 8  46.2 SD) in the 
feticide group and 42.9 h ( 8  36.7 SD) in the nonfeticide 
group. There was no statistically significant difference 
between the two groups with respect to the different 
methods of induction used (misoprostol, oxytocin alone 
or both together). Cox regression analysis was performed 
to control for possible confounding variables. Variables 
with p  !  0.05 (gestational age and education level) were 
controlled, as well as profession, which had an estimated 
p value of 0.05 and 0.1, respectively, and could have inter-
fered with results. Regression analysis revealed no differ-
ences in induction time between the two groups, either 
considering all cases together or according to the differ-
ent induction techniques used ( table 4 ).

  Discussion 

 The results of this study indicate that feticide associ-
ated with pregnancy termination in the case of fetuses 
with lethal anomalies is a safe procedure that does not 
alter the clinical obstetrical course of patients. Feticide 
is carried out in major international referral centers in 

cases of pregnancy termination due to fetal anomaly at 
gestational age  1 24 weeks. This practice began as a 
means of shortening the termination procedure and 
minimizing the controversy surrounding neonatal care 
 [2, 13] .

  In the Fetal Medicine Unit of CAISM, feticide may 
only be performed following judicial authorization per-
mitting pregnancy termination. Abortion is considered a 
crime in Brazil and the only exceptions to the rule are 
pregnancies resulting from rape or cases in which the 
pregnancy places the mother’s life in jeopardy. Although 
maternal complications resulting from feticide have al-
ready been described in the literature, there is no evi-
dence of any real risk related to this procedure, and in 
principle it is a safe practice  [6, 7] .

  The psychological aspects of feticide have been widely 
discussed in the literature and have also been studied in 
this institution  [14] . The present study evaluated the ex-
perience of women who had to face pregnancy termina-

Table 3. Characteristics of procedures, methods of induction and 
results of medical termination of pregnancy  according to wheth-
er feticide was performed or not

Characteristics Feticide p value

yes no

n % n %

Procedures 0.0161**
Yes 68 82.9 42 65.6
No 14 17.1 22 34.4

Cervical ripeninga 0.4717**
Misoprostol 59 76.6 45 81.8
Other methods 18 23.4 10 18.2

Methods of inductionb 0.1347**
Misoprostol 59 76.6 39 65.0
Oxytocin ± misoprostol 18 23.4 21 35.0

Types of deliveryc 1.0000*
Vaginal 78 98.7 59 98.3
Cesarean 1 1.3 1 1.7

Complicationsd 0.7259**
Complications 16 19.5 14 21.9
No complications 66 80.5 50 78.1  

* Fisher’s Exact test; ** �2 test.
a n = 132; 14 cases in which cervical ripening was not per-

formed were excluded.
b n = 137; 9 cases in which induction was not carried out were 

excluded.
c n = 139; 7 cases of iterative cesarian section were excluded.
d n = 146.



 Silva/Cecatti/Pinto e Silva/Amaral/Barini Fetal Diagn Ther 2008;23:192–197196

tion due to lethal fetal anomaly. Feticide was perceived as 
the most difficult moment confronted by the women dur-
ing the termination process. However, pregnant women 
undergoing this practice reaffirmed in the immediate 
and follow-up period that they were certain that they had 
made the right decision.

  The objective of the present study was to compare 
women who underwent pregnancy termination follow-
ing feticide and those who had a termination without fe-
ticide. Performance of this procedure was not dependent 
on the pregnant woman’s preference, but was the result of 
a change in the protocol implemented in the institution 
in 2001. Following 2001, feticide became a routine proce-
dure at every termination. This change did not result in 
any alteration to the ratio of terminations carried out in 
the service, which remained around 46% of all cases seen 
annually. Analysis of the results showed a higher educa-
tion level, lower gestational age at delivery and a higher 
number of procedures performed in the feticide group 
compared to the group in which feticide was not per-
formed.

  Regarding education level, it is possible that this re-
sult reflects the increase in the education level that oc-
curred in the Brazilian population between 1998 and 
2003 as registered in the National Census of the Brazil-
ian Institute of Geography and Statistics (IBGE). The 
illiteracy rate in the country decreased from 19% to less 
than 13% in this period and school education for women 

also increased  [15] . In 1991, 35.1% of all women 15–49 
years of age (reproductive age) had 8 or more years of 
schooling, whereas in 2004 this percentage reached 
58.5%  [16] .

  Regarding the lower gestational age in this group, it is 
possible that this difference may be related to the educa-
tion level of this population. A previous study reported 
that 80% of women educated beyond primary school at-
tended prenatal care earlier, as early as the third month 
of gestation, a fact that was not confirmed among those 
with a lower education level  [17] .

  The larger number of procedures in the feticide group 
may reflect the difference in gestational age between the 
two groups. Termination at an earlier gestational age 
would justify the greater need for manual extraction and 
curettage. Lower gestational age may be related to earlier 
prenatal care sought by a female population with a high-
er education level and better access to information that 
also elected to induce labor.

  Postpartum hysterectomy was carried out in 2 cases of 
acrania, 1 in each group. In the group in which feticide 
was not performed, 1 patient who had had two previous 
cesarean sections was induced at 19 weeks. Laminaria 
and cervical balloon catheter were used prior to miso-
prostol. After delivery, uterine atony and placental reten-
tion occurred and 2 days after delivery, the patient devel-
oped septic shock. Appropriate antibiotic therapy and 
clinical support was initiated but the patient’s condition 

Induction time Feticide Crude RR
(95% CI)

Adjusted RR
(95% CI)yes no

n % n %

All cases*
≤24 h 24 31.2 23 41.1 1.00 1.00

25–48 h 20 26.0 13 23.2 1.21 (0.67–2.17) 1.29 (0.71–2.33)
>48 h 33 42.9 20 35.7 1.23 (0.73–2.08) 1.23 (0.73–2.07)

Misoprostol
≤24 h 21 35.6 20 54.1 1.00 1.00

25–48 h 18 30.5 8 21.6 1.35 (0.72–2.54) 1.38 (0.73–2.62)
>48 h 20 33.9 9 24.3 1.35 (0.73–2.48) 1.21 (0.65–2.26)

Ocytocin ± misoprostol
≤24 h 3 16.7 3 15.8 1.00 1.00

25–48 h 2 11.1 5 26.3 0.57 (0.10–3.42) 0.84 (0.12–5.76)
>48 h 13 72.2 11 57.9 1.08 (0.31–3.80) 1.18 (0.32–4.29)

Total 77 56

RR = Risk ratio estimated after Cox regression.
* 13 cases were excluded (9 did not undergo induction and in 4 cases education level 

could not be established).

Table 4. Crude and adjusted estimates of 
the risk ratio (according to maternal 
education level, gestational age and 
profession) for longer induction time, in 
the two study groups
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deteriorated and a puerperal hysterectomy was per-
formed. The patient was discharged from hospital 12 
days after delivery.

  The case in the feticide group consisted of a woman in 
the 25th week of pregnancy. She had had three previous 
vaginal deliveries. Labor was induced using misoprostol 
and oxytocin following cervical preparation with a cervi-
cal balloon catheter. During postpartum curettage, ex-
tensive uterine rupture was observed, and a subtotal hys-
terectomy was performed. The patient recovered and was 
released from hospital 9 days following delivery.

  There was no causal relationship between the hyster-
ectomies and the practice of feticide, since one case oc-
curred in each group. With respect to the comparison of 
complications, there were no statistically significant dif-
ferences between the groups, confirming the safety of the 
practice of feticide.

  There was no difference between the two groups with 
respect to induction time and risk to the mothers. Feti-
cide did not prove to be an interfering factor in the induc-
tion of labor or abortion. The administration of effective 
drugs such as oxytocin and misoprostol permitted vagi-
nal delivery in almost all cases (98% in both groups).

  The results of the present study allow us to confirm 
that feticide does not modify the course of labor or abor-
tion in cases of medical termination of pregnancy. Al-
though there may still be a degree of ethical conflict re-
garding the application of the procedure in these cases, 

the procedure may be performed with no additional harm 
to the woman’s health.

  The statistically significant differences found regard-
ing women’s education level, gestational age and the pro-
cedures performed are probably related to changes oc-
curring in the sociodemographic pattern of the Brazilian 
population over this period in which education improved, 
leading women to seek earlier prenatal care. Consequent-
ly, earlier gestational age justifies the greater use of sup-
plementary procedures.

  Feticide has proven to be a form of management liable 
to be used by tertiary services in accordance with insti-
tutional criteria and with the support of current local leg-
islation. Its practice does not interfere in the course of 
labor nor is it related to a higher frequency of complica-
tions. Furthermore, feticide is especially justified in cases 
in which gestational age is advanced and perinatal sur-
vival of the fetus is uncertain, despite the definitive and 
irreversible lethal prognosis. 
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