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Introduction

At the moment the problem of perinatal death rate is one of the 
urgent problem in public health of Russia. Level of perinatal death 
rate in the Russian Federation continues to remain high, consti-
tuting in 2011 7.2‰, in 2012 — 10‰, in 2013 — 9.6‰, in 2015 — 
6.5‰ including in comparison with a similar indicator in the USA 
and a number of the European Union countries. So, in the USA the 
perinatal lethality in 2011 constituted 3.8‰ [1]. The establishment 
of the reasons of a failure during the perinatal period and search of 
ways of the prevention of perinatal loss are one of priority tasks of 
national public health. 

Prognostic systems give the chance to determine the groups of 
gravidae with high risk of perinatal pathology and the level of this  
risk [2]. One of such systems is the Nordic-Baltic perinatal death 
classification (NBPDC) [2, 3], which was offered in 1996–1997 
and allows to reveal preventable cases of perinatal death during 
pregnancy in childbearing or in the early neonatal period. NBPDC 
considers 5 parameters which are provided as priority:

1. Congenital malformations. There are death cases with the
malformations taken place during the perinatal period regardless 
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A bstract     

We have studied the dynamics of preventability of perinatal losses ac-
cording to data of Maternity Department of а large versatile hospital 
using the Nordic-Baltic perinatal death classification taking into account 
transition to criteria of the World health organization to the period 
from 2010 to 2015.
We investigated 649 protocols of post-mortem examination of fetus and 
the newborns died in Maternity Department of a large versatile hospital 
(Novosibirsk) during the period from 2010 to 2015.
Unavoidable losses for the probed period of observation have a clear 
tendency to decrease, that is connected with the improving of prenatal 
diagnosis of congenital malformations and termination of pregnancy 
before 22nd week. In 2012 after transition to criteria of the World 
health organization the indices of perinatal losses increased due to the 
III category, coming under conditionally preventable losses, and the 
categories integrating the death of the newborn infants (the VIII–XII 
categories) coming under preventable losses. After transition to criteria of 
the World health organization the share of preventable losses is reached 
more than 90%, that represents the considerable reserve for decreasing 
of a perinatal lethality. 
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of time of death.  In an absolute majority of these 
cases the perinatal losses in the presence of congenital 
malformations are non-preventable. An allowance of 
decrease in level of perinatal death rate with anoma-
lies of development in most cases can become their 
identification when carrying out ultrasonic and/or 
genetic tests and termination of pregnancy in early 
period. 

2. Death time in relation to childbearing. It is nec-
essary the development of priorities in work of health 
authorities and improvements of quality of the help at 
stages of the antenatal and intranatal periods or dur-
ing the early neonatal period. Besides, it is necessary 
to consider that death in later terms can be in some 
cases a consequence of inadequate quality of the help 
at the previous stages of administration to gravidae. 

3. Presence or absence of intrauterine growth
retardation for the antenatal of losses. It reflects in 
a certain measure efficiency of the antenatal help, 
because the identification of intrauterine growth 
retardation and the necessary control of development 
of pregnancy on time in these cases can promote pre-
vention of death of a fetus due to increase in frequency 
of an elective delivery.

4. Gestational age (less than 28 weeks, 28–33
weeks, ≥34 weeks): this parameter is necessary for 
assessment of the level of the neonatal aid, especially 
for prematurely newborn infants. 

5. Assessment of a condition of a newborn infant
at the birth with Apgar score on the fifth minute of 
life. There are 13 categories in NBPDC. On the basis 
of these categories the perinatal losses are divided in 
three groups: impreventable (I category), arbitrarily 
preventable (II–V categories), preventable (VI–XIII 
categories).

The offered classification is based on 5 available 
parameters. It allows to compare perinatal losses in 
various countries, regions, territories, and to define 
potentially preventable outcomes [4]. So, with appli-
cation of NBPDC the analysis of perinatal losses has 
been carried out in a number of countries of Europe: 
Sweden, Denmark, Latvia, and also Ukraine and 
Kyrgyzstan [5–7]. Due to the revealed distinctions 
it has allowed to recommend concrete measures for 
improvement of quality of the perinatal aid and to 
decrease perinatal mortality in these countries. In the 
Russian Federation NBPDC has been used in a num-
ber of territories, in particular, in Chelyabinsk region.

In 2012 in the territory of the Russian Federation 
perinatal criteria of the World health organization 
began to be used: the registration of babies starting 
from 22nd week of gestation when reaching 500 g of 
body weight. It assumed increase in perinatal losses in 
view of the frequent complications arising during the 
nursing of newborns with extremaly low body weight.

Aim of the research

To study dynamics of preventability of perinatal 
losses from 2010 to 2015 in a large maternity Depart-
ment of a versatile hospital by using the Nordic-Baltic 
perinatal death classification taking into consider-
ation transition to the criteria of the World health 
organisation.

Materials and methods

As the materials served 649 protocols of patho-
anatomical dissections of fetus and tubed newborn 
infants in maternity Department of large of versatile 
hospital (Novosibirsk) during the period from 2010 to 
2015. The data were obtained due to the analysis of 
protocols of pathoanatomical dissecting. They were 
distributed into 13 categories of NBPDC of perinatal 
losses [3].

Results and discussion

In maternity Department of large versatile hos-
pital the number of childbearing has composed in  
2010 — 2642, in 2011 — 1803, in 2012 — 3456, in 
2013 — 3323, in 2014 — 3305, in 2015 — 3564. 
The indicator of perinatal mortality in maternity 
Department was above the same indicator in the 
Novosibirsk region (table 1). It was increased 1.4 
times from 2010 to 2013. The indicator of perinatal 
mortality in the Novosibirsk region was smaller, 
than that in the Russian Federation and in the 
Siberian Federal District (table 1). At the same 
time transition to criteria of World health or-
ganisation in 2012 was accompanied by increase in 
a perinatal lethality both in the Russian Federation  
(1.3 times) and in the Novosibirsk region (1.3 times). 
However next years the indicator of perinatal lethal-
ity tended to the steady decrease.

During assessment of risk of perinatal losses ac-
cording to categories of NBPDC it was established 
that in 2010 the highest frequency of perinatal death 
was observed in the I category (coming under im-
preventable losses) (tables 2 and 3). Body weight 
in this category composed 1033.78 ± 125.4 g with 
the gestation period of 26.5 ± 1.36 weeks. In 2010 
among congenital malformations prevailed multiple 
congenital malformations, congenital malformations 
of heart and vessels [8, 9]. Besides, the considerable 
proportion of the dead fell on III, IV categories (cases 
of antenatal death of fetuses), which were come under 
conditionally preventable losses — 22.72 and 17.04%   
respectively. Dead during the prenatal period there 
were 76.92%. The structure of a prenatal mortal-
ity was composed prenatal asphyxia and hemolytic 
disease. Spontaneous childbearing were in 84.6% of 
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cases, operation of caesarean section was in 15.4% of 
observations. In all cases pathology of an afterbirth 
was presented by a chronic placental failure, a de-
compensate form, in combination with inflammation 
(placentitis, membranitis, villositis with the outcome 
in a sclerosis). In 15.4% of cases there was an acute 
placental failure (premature abruption of placenta) 
in combination with a chronic placental insufficiency 
and an inflammation. The reasons of prenatal death 
are connected with a serious preeclampsia, a chronic 
endometrial infection, a decompressed chronic 
placental insufficiency, a thrombosis  of vessels of a 
funiculus. 

The share of the categories uniting the death of 
newborn infants (the VIII–XII categories) in 2010 
was the smallest and constituted 11.35% (table 4). 
The leading place was taken by a intrauterine infec-
tion, a generalized form, and congenital pneumonia 
(75% of all observations). In all observations the 
pathomorphological study of an afterbirth detected a 
placentitis, membranitis, a funiculitis in combination 

with a chronic placental failure. In one case it was 
found premature abruption of placenta. 

However in 2011 the highest frequency of death 
in the perinatal period was referred to the IV category 
(antenatal death of a fetus before 28 weeks without 
congenital malformations), that is to condition-
ally preventable losses; the body weight of fetuses 
was 713.86 ± 56.5 g, and duration of gestation —  
26.7 ± 2.3 weeks. The frequency of perinatal losses 
in the I category (congenital malformations) was 
decreased, but it remained appreciable, constitut-
ing 19.35%. During the antenatal period deadborn 
fetuses constituted 81.82%. The structure of prenatal 
mortality: antenatal asphyxia (70%), hemolitic illness, 
multiple congenital malformations. At a morpho-
logical examination of an afterbirth was determined 
a chronic placental failure, its decompensated form, 
in combination with an inflammation (placentitis, 
membranitis, villositis with the outcome in a sclero-
sis) in all cases. In one case it was an acute placental 
insufficiency (premature abruption of placenta) in 

Table 1
Indicators of perinatal mortality in regions of the Russian Federation in 2010–2015 (‰)[3]

Subjects 2010 2011 2012 2013 2014 2015
Maternity home 6.4 8.3 7.0 9.0 7.56 7.29
Novosibirsk region 5.2 6.2 8.0 6.8 6.9 0
Siberian Federal District 7.1 6.7 9.6 9.3 8.29 0
Russian Federation 7.4 7.2 10.0 9.6 8.81 8.29

Table 2

Distribution of deadborn fetus and the died newborn infants on categories of the Nordic-Baltic perinatal death classification  (‰)  
in 2010–2012

Category Description of сategory 2010 2011 2012
I The death of a fetus or the newborn infant with congenital malformations 42.04 19.35 15.38
II Antenatal death of a fetus with intrauterine growth  retardation without congenital 

malformations of ≥28 weeks
1.13 3.22 2.56

III Antenatal death of a fetus without intrauterine growth  retardation and without 
congenital malformations of ≥28 weeks

22.72 16.12 33.33

IV Antenatal death of a fetus <28 weeks without congenital malformations 17.04 35.48 5.12
V Antenatal death of a fetus without congenital malformations at multiple pregnancy 0.00 6.45 0.00
VI Intranatal death of a fetus without congenital malformations of ≥28 weeks 3.40 1.61 7.69
VII Intranatal death of a fetus without congenital malformations to 28 weeks 0.00 0.00 0.00
VIII Death of the newborn infant. Childbearing in 28–33 weeks of pregnancy. Assessment 

on a Apgar score >6 points on the fifth minute. Without congenital malformations
0.00 0.00 5.12

IX Death of the newborn infant. Childbearing in 28–33 weeks of pregnancy. Assessment 
on a Apgar score <7 points on the fifth minute. Without congenital malformations

1.13 3.22 0.00

X Death of the newborn infant. Childbearing >33 weeks of pregnancy. Assessment on a 
Apgar score >6 points on the fifth minute. Without congenital malformations

1.13 3.22 2.56

XI Death of the newborn infant. Childbearing >33 weeks of pregnancy. Assessment on a 
Apgar score <7 points on the fifth minute. Without congenital malformations

0.00 3.22 2.56

XII Death of the newborn infant. Childbearing to 28 weeks of pregnancy, without con-
genital malformations

9.09 3.22 12.82

XIII The not classified cases 2.72 4.83 12.82
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combination with chronic placental insufficiency 
and inflammation, clottage of vessels of funiculus 
(36.36%). In 36.36% of observations it was  shown 
intrauterine growth retardation of fetus. The rea-
sons of antenatal death are bound up with serious 
preeclampsia, chronic intrauterine infection, decom-
pensated chronic placental insufficiency, clottage of 
vessels of funiculus.

The share of the categories uniting the death of 
newborn infants (the VIII–XII categories) in 2011 
constituted 12.88% (table 4). The leading place was 
taken by a intrauterine infection and a generalized 
form — 83.33%. In all cases the microscopic investiga-
tion of an afterbirth was conducted. It was observed 
signs of inflammatory lesion of afterbirth (placenti-
tis, membranitis, a funiculitis) in combination with 
chronic placental insufficiency, and also abruption 
of placenta. 

Results of the research of perinatal losses in 2012 
showed that the leading place was taken by the III 
category (antenatal death of fetus without intrauter-

ine growth retardation and without congenital mal-
formations after 28 weeks) related to conditionally 
preventable losses. The body weight of the dead was 
2048.46 ± 357.19 g, and the average gestation term 
was 33.7 ± 2.8 weeks. Dead during the antenatal pe-
riod there were 77.78% of all cases of the dead birth. 
The structure of prenatal mortality was constituted 
by antenatal asphyxia (61.1%) and multiple congeni-
tal malformations (16.7%). Pathology of an afterbirth 
was presented by a chronic placental insufficiency, 
subcompensated and a decompensated form in combi-
nation with inflammation (placentitis, membranitis, 
villositis with the outcome in sclerosis). In 16.7% of 
cases it were acute placental inflammation  in com-
bination with a chronic placental insufficiency and 
inflammation. The clottage of vessels of a funiculus 
and also the knotted funiculus were found in 36.36% 
of cases. Thus, the reasons of antenatal death were 
bound up with serious preeclampsia, chronic intra-
uterine infection, decompensated chronic placental 
insufficiency, and clottage of vessels of funiculus.

Table 3

Distribution of deadborn fetus and the died newborn infants on categories of the Nordic-Baltic perinatal death classifica-
tion (%) in 2013–2015

Category Description of сategory 2013 2014 2015
I The death of a fetus or the newborn infant with congenital malformations 6.45 5.88 22.20
II Antenatal death of a fetus with intrauterine growth  retardation without congenital 

malformations of ≥28 weeks
6.45 41.18 18.52

III Antenatal death of a fetus without intrauterine growth  retardation and without con-
genital malformations of ≥28 weeks

41.93 11.76 22.20

IV Antenatal death of a fetus <28 weeks without congenital malformations 3.22 0.00 7.41
V Antenatal death of a fetus without congenital malformations at multiple pregnancy 6.45 0.00 3.70
VI Intranatal death of a fetus without congenital malformations of ≥28 weeks 3.22 0.00 0.00
VII Intranatal death of a fetus without congenital malformations to 28 weeks 0.00 0.00 0.00
VIII Death of the newborn infant. Childbearing in 28–33 weeks of pregnancy. Assessment 

on a Apgar score >6 points on the fifth minute. Without congenital malformations
0.00 11.76 3.70

IX Death of the newborn infant. Childbearing in 28–33 weeks of pregnancy. Assessment 
on a Apgar score <7 points on the fifth minute. Without congenital malformations

0.00 11.76 0.00

X Death of the newborn infant. Childbearing >33 weeks of pregnancy. Assessment on a 
Apgar score >6 points on the fifth minute. Without congenital malformations

3.22 0.00 0.00

XI Death of the newborn infant. Childbearing >33 weeks of pregnancy. Assessment on a 
Apgar score <7 points on the fifth minute. Without congenital malformations

9.67 5.88 3.70

XII Death of the newborn infant. Childbearing to 28 weeks of pregnancy, without con-
genital malformations

12.90 11.76 18.52

XIII The not classified cases 6.45 0.00 0.00

Table 4

Preventability of perinatal losses on the Nordic-Baltic perinatal death classification (%) in 2010–2015

Categories 2010 2011 2012 2013 2014 2015
I category: impreventable losses 42.04 19.35 15.38 6.45 5.88 22.2
II–V categories: conditionally preventable losses 40.89 61.27 41.01 58.05 52.96 51.83
VI–XIII categories: preventable losses 17.47 19.32 43.57 35.46 41.16 25.92
VIII–XII categories: death live-born 11.35 12.88 23.16 25.79 41.16 25.92
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At gestation term more than 28 weeks without 
intrauterine growth retardation and congenital mal-
formations high frequency of the antenatal losses was 
a consequence of several of organizational factors, 
in particular, lack of continuity in observation over 
the gravida. Therefore the reasons of perinatal losses 
in this category should be considered potentially 
controlled. 

The share of the categories uniting the death of 
newborn infants (the VIII–XII category) in 2012 was 
doubled, in comparison with 2011, and constituted 
23.16%. This is caused by transition to new the cri-
teria of nursing of low-weight newborn infants. These 
losses are bound up mainly with childbearing before 
28 weeks, premature newborn infants with extremely 
low body weight. In the structure of perinatal mor-
tality the leading place was taken by a intrauterine 
infection, the generalized form — 92.3%. 

In 2013 the most often perinatal losses were 
fallen into the III category (the body weight consti-
tuted 2087.7 ± 276.86 g, gestation term 33.8 ± 3.51 
weeks). In 2013 in comparison with 2012 the share 
of the perinatal losses belonging to the III category 
was increased by 1.3 times. 95.8% of all the cases 
of stillbirth were during the antenatal period. The 
structure of prenatal mortality was composed by the 
following nosological forms: antenatal asphyxia — of 
87.5%, multiple congenital malformations — 4.2%, 
fetal syphilis — 4.2%. The reasons of antenatal death 
are bound up with severe preeclampsia, chronic in-
trauterine infection, subcompensated and decompen-
sated chronic placental insufficiency (100%), clottage 
of vessels of a funiculus (36.6%).

On the second place there were indicators of the 
XII category (the death of the newborn infant who 
was born before 28 weeks of pregnancy) — 12.9% 
constituting to preventable perinatal lethality. At 
the same time the share of the categories uniting the 
death of newborn infants (the VIII—XII categories) 
in our research reached 25.79%. The structure of a 
perinatal lethality consisted of intrauterine infection, 
generalized form — 57.1%. In all cases the histological 
research revealed the signs of inflammatory lesion of 
afterbirth (placentitis, membranitis, funiculitis) in 
combination with chronic placental insufficiency. In 
one case it was noted the placental abruption. In this 
category the death rate depends on quality of medi-
cal care during gestational period, and on intensive 
administration to newborn infants. 

Results of the study showed that in 2014 the 
most often perinatal losses were noted in II and III 
categories. In 2014 the share of the perinatal losses 
referred to the II category was 7 times higher than 
in 2013. 100% of all cases of dead birth were during 
antenatal period. The structure of antenatal mortal-

ity consisted of antenatal asphyxia. The reasons of 
antenatal death are bound up to placental abruption, 
severe preeclampsia, subcompensated and decompen-
sated chronic placental insufficiency (100%), clottage 
of vessels of funiculus, and inflammatory changes.

The second place took indicators of the VIII–XII 
categories (the category uniting the death of the new-
born — 41.6% coming under a preventable perinatal 
lethality). At the same time the share of the categories 
uniting the death of a newborn infants (the VIII–XII 
categories) exceeded twice the same indicator in 2013. 
The structure of perinatal lethality was constituted by 
intrauterine infection, generalized form. In all cases the 
histological research revealed signs of inflammatory le-
sion of afterbirth (placentitis, membranitis, funiculitis) 
in combination with chronic placental insufficiency. 
In one case it was noted placental abruption. Death 
rate in this category depends on quality of medical 
care during period, and on intensive administration 
to newborn infants. 

In 2015 it was revealed that perinatal losses 
were met most often in I and III categories. In 2015 
in comparison with 2014 the share of the perinatal 
losses come under I and III categories was 2 and 4 
times higher  respectively. The I category includes 
the impreventable perinatal losses bound up with 
congenital malformations. The structure of this cat-
egory was constituted by congenital heart diseases 
(the general arterial trunk, defect of interventricular 
septum), multiple congenital malformations. 100% of 
all cases of dead birth were during antenatal period. 
The structure of a prenatal mortality included the 
following nosological forms: antenatal asphyxia — 
51.8%, multiple congenital malformations — 22.2%. 
The reasons of antenatal death were bound up with 
severe preeclampsia, chronic intrauterine infection, 
subcompensated and decompensated chronic placen-
tal insufficiency (100%).

On the second place there were indicators from 
II and XII categories (antenatal death of fetus with 
intrauterine growth retardation after 28 weeks and 
death after 28 weeks of pregnancy) — 18.52% in both 
cases. They can be classified as the conditionally 
preventable and preventable perinatal lethality. In 
2015 the share of the categories uniting the death of 
newborn infants (the VIII–XII categories) reached 
25,92%. The structure of a perinatal lethality had 
included intrauterine infection, generalized form — 
57.1%. In all cases the histologic research revealed 
the signs of inflammatory affection of afterbirth 
(plaсentitis, membranitis, funiсulitis) in combination 
with chronic placentary insufficiency. Death rate in 
this category depends on quality of medical care dur-
ing gestational period, and on intensive administra-
tion to newborn infants. 
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Indices of preventability of perinatal losses 
(table 4) show increase in frequency of condition-
ally preventable and preventable losses, and decrease  
(6 times) of impreventable losses except of 2015. 
After 2012 the share of conditionally preventable 
and preventable losses reached more than 90% in 
total. The marked results associated by a number 
of factors. On the one hand the prenatal diagnostics 
of congenital malformation allows to reveal them 
in early stages and to terminate pregnancy before  
22 weeks. On the other hand the nursing of infants 
with body weight more than 500 g is followed by 
higher frequency of the lethal outcomes connected to 
the great risk of perinatal complications in newborn 
infants with extremely low body weight (perinatal 
injury of the central nervous system, intrauterine 
infections, etc.) [9, 10]. According to the literature 
the share of the categories integrating the death of 
newborn infants (the VIII–XII categories) in Bish-
kek town reached 38%, and in Chelyabinsk region — 
24.6%, while in our research — 25.8–41.6%. 

In dynamics of observation after 2013 the unclas-
sified perinatal losses were not revealed. Each lethal 
outcome in the perinatal period requires the detail 
analysis on the basis of clinical and morphological 
data for establishing the initial cause of death.

Conclusion

The increase in frequency of conditionally pre-
ventable and preventable losses led to growth of 
indices of a perinatal lethality after 2012 both in the 
Novosibirsk region and in the Russian Federation 
in total.

Application of the Nordic-Baltic perinatal death 
classification and the detail clinical morphological 
analysis of perinatal losses — taking into account  
pathology of mother, afterbirth, fetus and the new-
born infant is a reserve for considerable decrease of 
perinatal losses.
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