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Abstract. Adolescent pregnancies are associated with a
high number of risks for the newborn and mother. Hence, an
increased number of emergency caesarean extractions are
performed in this group of patients. The aim of this study
was to analyze the pregnancy‑related conditions, the way of
delivery and the neonatal outcome of all the patients who
delivered in the Department of Obstetrics and Gynecology of
University Emergency Hospital in Bucharest, a tertiary unit in
Romania in a period of 5 years. An observational, retrospective study was performed on a group of 686 patients, aged 12
to 19 years, who delivered in the Department of Obstetrics and
Gynecology of University Emergency Hospital in Bucharest,
between January 1, 2014 and December 31, 2018. The pregnant
women were divided into two age groups. In the first group
were pregnant patients aged under 18 years, and in the second
group pregnant adolescents between 18 and 19 years. Whether
the patients underwent prenatal screening was analyzed.
Furthermore, the age of the patients, the rate of caesarean
extraction and vaginal birth and the obstetrical complications
were evaluated and compared. The outcome of the newborns
was assessed based on Apgar score at 1 min and birth weight.
Regarding the results, 464 of the 686 patients did not undergo
any medical visits during pregnancy. In total, 52.76% of the
patients delivered by caesarean section. The most frequent
indications for caesarean extraction, in both analyzed groups,
were Cephalo‑pelvic disproportion, fetal distress and uterine
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scar after caesarean section. The lack of specific protocols
regarding the ante‑, peri‑ and post‑natal management of
adolescents is probably the cause of the alarmingly increasing
number of patients pertaining to the group who deliver by
caesarean section.
Introduction
Teenage pregnancy is defined by the United Nations Children's
Fund (UNICEF) as being pregnant between the age of 13 and
19 years (1). Each year, all over the world 16 million teenage
women give birth each year; this represents ~11% of all
births (1). The real problem is that 95% of all these births occur
in low, and middle income countries (1). Romania occupies the
second place in Europe in teenage pregnancy (1).
Adolescent pregnancies are associated with a high number
of risks for the newborn and mother (2,3). The pathologies
associated with teenage pregnancy are: Preterm delivery, low
birthweight, gestational hypertension, preeclampsia‑eclampsia
and neonatal death (4‑7). Due to these conditions, an increased
number of emergency caesarean extractions is performed in
adolescent pregnant patients (2,4,5).
It is estimated that the mortality due to obstetrical complications in a pregnant adolescent is twice that in a woman
between 20 and 30 years (8). Obstetrical related pathologies
are the main cause of mortality in teenagers (8‑11). It is
estimated that 27.5% of the maternal deaths in this group of
patients occur after vaginal delivery, 18.7% due to complications of pregnancy, 9.4% due to other maternal care related to
the fetus and 5.4% of deaths due to abortion (8).
Gestational diabetes and fetal anomalies are also relatively frequent in teenage pregnancy (2). In a retrospective
cohort study 2 groups of pregnant patients were analyzed
and compared: A group of adolescents aged 11-19 years and
a second group of patients aged 20‑24 years were included (2).
In this study the incidence of gestational diabetes, fetal
anomalies and preeclampsia were compared. Torvie et al (2)
demonstrated that preeclampsia, gestational diabetes and
fetal anomalies are more frequent in young teenagers aged
11-14 years). However, caesarean extraction was more rare
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in adolescents under 17 years at 28.1%, increasing with age,
reaching 36.2% between 18‑24 years (2).
Pregnancy during adolescence represents an important
challenge also for the physical status of the patient (4,12). As
adolescence is a transitional period of physical and psychological development between childhood and adulthood, pregnancy
at this age can determine imbalances that can be transitory or
can become chronic if they are not properly managed (12).
The aim of this study was to analyze the pregnancy‑related
conditions, the way of delivery and the neonatal outcome of all
the patients who delivered in the Department of Obstetrics and
Gynecology of University Emergency Hospital in Bucharest, a
tertiary unit in Romania in a period of 5 years.
Patients and methods
An observational, retrospective study was performed on
a group of 686 patients, aged 12-19 years, who delivered in
the Department of Obstetrics and Gynecology of University
Emergency Hospital in Bucharest, between January 1, 2014
and December 31, 2018. The pregnant women were divided
into two age groups. In the first group pregnant patients aged
under 18 years were analyzed, the group represented patients
who had not reached legal adulthood while in a second group
pregnant adolescents aged 18-19 years. The information
regarding pregnancy, delivery outcomes and neonatal data
were retrieved from the hospitalization sheets and the Base
Data System of University Emergency Hospital in Bucharest.
Maternal age was defined as that recorded at the time of
delivery. Expulsions of the gestational product after completed
24 weeks were defined as deliveries, while before 24 weeks
were considered abortions and were not included in this study.
It was first analyzed if the patients in the two groups
underwent routine medical visits during pregnancy (defined as
prenatal screening) which include: physical examination, fetal
ultrasound scan and laboratory tests.
The age of the patients were compared and the rate of
caesarean������������������������������������������������������
extraction and vaginal birth, the obstetrical complications and the management of patients were analyzed in the
two groups. The outcome of the newborns was assessed based
on Apgar score at 1 min and birth weight.
Results
A total of 686 adolescents were included in study. Three hundred
and forty-three patients aged 12-17 years were analyzed in
group A, while the others aged 18-19 years formed group B.
First it was evaluated if the patients included into the two
age groups underwent routine medical visits (Fig. 1). An enormous percent of patients included in this study did not undergo
any routine medical visits, 94.46% (n=324) of the patients in
group A and 40.81% (n=140) in group B did not undergo any
prenatal screening (Fig. 1).
Analyzing the delivery method (Fig. 2), an approximately
equal number of vaginal spontaneous deliveries were recorded
(n=173) and caesarean extraction (n=170) in patients from
group A. In group B caesarean section was performed in
55.97% (n=192) of the cases. The rest of the patients delivered
vaginally; instrumental delivery was performed in 5 cases,
forceps delivery in 4 cases and one vacuum assisted delivery.
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Figure 1. Distribution of patients included in the study according to prenatal
screening.

Figure 2. Method of delivery in the two analyzed groups.

The indications of caesarean extraction of patients
evaluated in the two groups were analyzed and compared
(Table I). The most frequent indication for caesarean��������
�����������������
extraction was cephalo‑pelvic disproportion, while fetal distress
was the second most common indication, in both analyzed
groups (Table I).
Surprising, the third most frequent indication for this
type of delivery in entire lot of adolescents analyzed was the
high risk of rupture of uterine scar after caesarean section,
27 patients from each group. The youngest patient with a
uterine scar after caesarean section was a 16-year old patient.
It is important to mention that in the category of ‘Other’
(indication for caesarean section) of both groups included
patients with various obstetrical and non‑pregnancy‑related
pathologies. Group A patients diagnosed with umbilical cord
prolapse, HIV positive, uterine malformations, lymphomas, or
other operated malignancies were included. Group B included
patients diagnosed with fetal malformations, retinal dystrophy,
or severe depression.
The outcome of the neonates was evaluated using the
Apgar score at 1 min. The neonatal status of all the fetuses
that were delivered by patients pertaining to both groups were
analyzed and compared (Table II).
Table II shows that most patients analyzed delivered a fetus
who received a calculated Apgar score of 9; a good immediate
evolution. The mean Apgar score was 8.69 and the mean Apgar
score for group A was 8.78 and for group B was 8.60. It was
noted that twice as many of the patients in group B delivered
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Table I. Distribution of the patients in the two analyzed groups according to the indication for caesarean section.
Indication of caesarean section

Group A (n=170), % (n)

Group B (n=192), % (n)

25.88 (44)
20.59 (35)
15.88 (27)
7.65 (13)
6.47 (11)
3.53 (6)
8.24 (14)
2.35 (4)
9.41 (16)

21.3 (41)
18.7 (36)
14.06 (27)
11.46 (22)
7.81 (15)
5.21 (10)
10.94 (21)
3.65 (7)
6.77 (13)

Cephalo-pelvic disproportion
Fetal distress
Uterine Scar after caesarean section
Dystocic presentation
Preeclampsia
Placenta Praevia
Negative induction of labor
Intrauterine growth restriction
Other

Table II. Distribution of the patients in the two analyzed groups according to the Apgar score of the fetus at 1 min and according
to the method of delivery in each group.
Group A (n=343 cases)
Group B (n=343 cases)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------		
Caesarean
Vaginal		
Caesarean
Vaginal
		
section
delivery		
section
delivery
Apgar
% of
% of
% of
% of
% of
% of
score
343 cases (n)
170 cases (n)
173 cases (n)
343 cases (n)
192 cases (n)
151 cases (n)
1
2
3
4
5
6
7
8
9
10

0.87 (3)
0
0
0
0.58 (2)
1.74 (6)
3.79 (13)
20.11 (69)
51.89 (178)
20.99 (72)

1.17 (2)
0
0
0
1.17 (2)
2.35 (4)
4.11 (7)
22.35 (38)
57.64 (98)
11.17 (19)

0.57 (1)
0
0
0
0
1.15 (2)
3.46 (6)
17.91 (31)
46.24 (80)
30.63(53)

a baby with an Apgar score between 1 and 5, compared with
group A.
Giving the fact that fetal distress was the second most
common indication for caesarean section in both analyzed
groups we were interested to evaluate if there are significant
differences of fetal outcome (interpreted in relation with
Apgar score) and the method of delivery (Table II). As shown
in Table II no significant differences of Apgar score were
noted in relation with the method of delivery.
The weight of the fetuses of the patients were also analyzed
and compared in the two groups (Table III). The newborns
of patients pertaining to both groups were distributed into
8 categories of fetal weight.
Table III shows that there are no significant differences
between the weights of fetuses of patients evaluated in the two
groups, according to the 8 pre‑formed categories.
Giving the fact that cephalo‑pelvic disproportion was
the most frequent indication for caesarean extraction in
both analyzed groups we were interested to evaluate if there
are significant differences between the fetal weight and
the method of delivery. The mean weight was 3.028 g, but

1.16 (4)
0.29 (1)
0
0.58 (2)
0.87 (3)
2.33 (8)
6.7(23)
17.2 (59)
54.81 (188)
16.03 (55)

1.56 (3)
0
0
0
0.52 (1)
4.17 (8)
6.77 (13)
17.19 (33)
63.54 (122)
6.25 (12)

0.66 (1)
0.66 (1)
0
1.32 (2)
1.32 (2)
0
6.62 (10)
17.22 (26)
43.71 (66)
28.48 (43)

20% of all patients delivered a fetus with a weight under
2,500 g (Table III). The distribution of patients in group B
according to fetal weight is interesting; 19.77% of the patients
who delivered vaginally had a fetus that weighted >3,500 g,
while only 13.02% of the patients who delivered by caesarean
section had a fetus with the same weight. A significant difference was seen in category 2,000‑2,500 g, approximately a
double number of patients delivered by caesarean section in
group B. In group A all fetuses weighing over 4,000 g were
delivered by caesarean section.
In Fig. 3 it is shown that most of the analyzed teenagers
gave birth to fetuses weighing between 3,000‑3,499 g, even the
youngest adolescent, who was 12 years old. Furthermore, even
mothers with low age delivered newborns weighing >3,500 g.
Discussion
Between January 1, 2014 and December 31, 2018, 686 patients,
aged between 12 and 19 years, delivered in the Department of
Obstetrics and Gynecology of University Emergency Hospital
in Bucharest, Romania. Unfortunately, 464 of these patients,
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Table III. Distribution of the patients in the two analyzed groups according to the weight of the fetus and according to the method
of delivery in each group.
Group A (n=343 cases)
Group B (n=343 cases)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------		 Caesarean
Vaginal		 Caesarean
Vaginal
		
section
delivery		 section
delivery
Newborn
% of
% of
% of
% of
% of
% of
weight (g)
343 cases (n)
170 cases (n)
173 cases (n)
343 cases (n)
192 cases (n)
151 cases (n)
<1,000
1,000-1,499
1,500-1,999
2,000-2,499
2,500-2,999
3,000-3,499
3,500-4,000
>4,000

0.29 (1)
0.87 (3)
1.74 (6)
11.95 (41)
34.69 (119)
36.15 (124)
13.7 (47)
0.58 (2)

0
1.18 (2)
2.35 (4)
11.18 (19)
32.94 (56)
38.82 (66)
12.35 (21)
1.18 (2)

0.57 (1)
0.57 (1)
1.15 (2)
12.71 (22)
36.41 (63)
33.52 (58)
15.02 (26)
0

Figure 3. Number of newborns according to the weight of fetuses and age of
the mother.

94.46% of the adolescents aged between 12 and 17 years and
40.81% of the teenagers aged between 18 and 19 years did not
undergo any routine medical visits during pregnancy (Fig. 1).
This aspect is particularly important because, as already
highlighted by other specialists, lack of medical visits during
pregnancy in adolescent population involves multiple adverse
birth outcomes increasing both maternal and fetal morbidity
and mortality (13,14). The socioeconomic status of these
patients can also increase the risks highlighted above (13,14).
In our study a high rate of caesarean sections was observed
as a method of delivery in adolescent pregnant patients. Half
of the teenagers aged between 12 and 17 years delivered by
caesarean section. In the group of patients aged between 18
and 19 years we observed an even higher rate of caesarean
extraction, 55.97% of the cases (Fig. 2). Torvie et al (2), in a
study in which 8,028 patients were included, also observed
that caesarean extraction is less frequent in patients aged
between 15 and 17 years. However, in another retrospective
study, on a period of 37 years, in which patients under 20 years
were included, concluded that women under 20 years had a
significantly higher rate of vaginal delivery compared with
women aged between 20 and 30 years (15).
In our study, in both analyzed groups, the most frequent
indication for �����������������������������������������������
caesarean��������������������������������������
extraction was cephalo‑pelvic disproportion (Table I). However, we did not detect any significant

0.58 (2)
1.45 (5)
1.74 (6)
5.83 (20)
29.44 (101)
44.89 (154)
14.57 (50)
1.45 (5)

0.52 (1)
0
2.08 (4)
8.85 (17)
34.9 (67)
40.63 (78)
10.94 (21)
2.08 (4)

0.66 (1)
3.31 (5)
1.32 (2)
1.99 (3)
22.52 (34)
50.33 (76)
19.21 (29)
0.66 (1)

differences between the fetal weight and the method of
delivery (Table III). Cephalo‑pelvic disproportion is one of
the most common indications for caesarean extraction (16).
However, in adolescent population, rigorous criteria for establishing this diagnosis and therefore caesarean extraction still
need to be evaluated. Jain and Gupta also observed, in a study
on 100 adolescent patients, that cephalo‑pelvic disproportion
was the most frequent indication for caesarean section (17).
In our study, in both analyzed groups, the second
most frequent indication for caesarean extraction was
fetal distress (Table I). Similarly to our conclusion,
Jain and Gupta (17) also observed that fetal distress was the
second most frequent indication for caesarean section (25% of
all caesarean sections). The fetal outcome was interpreted in
relation with the Apgar score. However, no significant differences of Apgar score were noted in relation with the method of
delivery (Table II). Adequate management and prompt decision
to extract the fetus by caesarean section decreased the risk of
short‑, mid‑ and probably even long‑term fetal complications.
Other authors also demonstrated that emergency caesarean
section in adolescents with fetal distress could decrease fetal
morbidity and mortality (18).
An important number of patients in our study, who delivered by caesarean section were included in the category of
‘Other’ (indication for caesarean section). All these patients
had various obstetrical and non‑pregnancy‑related pathologies.
From group A we included in this category patients diagnosed
with: umbilical cord prolapse, HIV positive, uterine malformations, lymphomas, or other operated malignancies. From
group B we included in this category patients diagnosed with
fetal malformations, retinal dystrophy, or severe depression.
University Emergency Hospital in Bucharest is a multidisciplinary medical unit and the Department of Obstetrics and
Gynecology is a tertiary center that manages a high number of
pregnant adolescents with rare conditions or important comorbidities, which require caesarean delivery in many cases.
In the present study, in both analyzed groups, the third
most frequent indication for caesarean extraction was uterine
scar after caesarean section (Table I). As previously discussed
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an important number of adolescents deliver by caesarean
section in first pregnancy. The risk of uterine rupture among
patients who try to deliver vaginally with a uterine scar after
caesarean section has already been demonstrated in adult
population (19). However, there are no significant statistical
studies regarding this matter in adolescent population. This
is why most obstetricians recommend delivery by caesarean
section if an adolescent has a uterine scar.
Regarding the results, 464 of the 686 patients analyzed in
our study on adolescent pregnancy did not undergo any medical
visits during pregnancy (Fig. 1). Moreover, most of these patients
presented at the Emergency Room in advanced stages of labor.
As shown caesarean extraction was performed in an important
number of cases (Fig. 2). However, the fetal outcome was very
good in the majority of cases (Table II). The lack of specific
protocols regarding the ante‑, peri‑ and post‑natal management
of adolescents is probably the cause of the alarmingly increasing
number of patients pertaining to this group who deliver by
caesarean section. This is why future study is required in this
field that is a major health problem worldwide.
In conclusion, of the 686 patients, aged between 12 and
19 years, who delivered in the Department of Obstetrics and
Gynecology of University Emergency Hospital in Bucharest,
464 did not undergo any routine medical visits during pregnancy.
Half of the teenagers aged between 12 and 17 years
delivered by caesarean section. In the group of patients aged
between 18 and 19 years an even higher rate of caesarean
extraction at 55.97% of the cases was observed. The most
frequent indications for �������������������������������
caesarean����������������������
extraction were cephalo‑pelvic disproportion, fetal distress and uterine scar after
caesarean section.
The lack of specific protocols regarding the ante‑, peri‑ and
post‑natal management of adolescents is probably the cause of
the alarmingly increasing number of patients pertaining to the
group who deliver by caesarean section.
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