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Achievements in modern medicine, allowed since 2012, significantly reduce perinatal mortality in the Russian
Federation. Despite the impressive rate of decline in perinatal mortality, there are still quite a few deaths that
could be prevented. Causes and mechanisms of death in the perinatal period, starting from the 22nd week of
intrauterine fetal development, on the 7th day after birth, are significantly different from the tanatogenesis in
a patient living more than 7 days. Our work presents perinatal mortality rates in the Russian Federation for the
period from 2010 to 2016 and formulates recommendations for the consistent implementation of all stages of an
autopsy of the deceased in the perinatal period in full. Issues of approaches to pathoanatomical research, principles
of diagnosis formulation and correct registration of medical documentation in stillbirth and in cases of death in
the early neonatal period were discussed. The main criteria that allow differential diagnostics between antenatal
intrapartum fetal death and the death of a child in the early neonatal period are considered. In addition, we have
developed a classification of pathoanatomical diagnosis, taking into account the characteristics of the perinatal
period and the interaction in the “mother-placenta-fetus” system. The authors note that in the case of a fatal out-
come in the perinatal period, the final pathoanatomical diagnosis, in addition to the generally accepted headings,
should take into account the mother's condition (pathology of pregnancy, childbirth), as well as the pathology of
the afterbirth.
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[JocTuxeHns B COBPEMEHHOM MeguLUMHE MO3BOAMAM HauuHas ¢ 2012 r. 3HAaYUTENbHO CHU3UTb NMEepUHATaNbHY CMepT-
HocTb B Poccuiickoit Depepaumun. HecMoTps Ha BHYLWMTENbHbIA TEMN CHUXEHUS NepuUHATaNbHOM CMEPTHOCTU, OCTAKTCS
[LLOCTaTOYHO MHOTrOYMUCNEHHbIe CAy4yau NeTanbHOro MCX0Aa, KOTOpble MOXHO Obl10 MpeaoTBpaTUTb. pUUMHBL M Mexa-
HW3Mbl CMEPTU B MEpUHATaNbHOM Nepuoae HauuHas c 22-ii Hefenu BHYTPUYTPOOHOro pasBWUTUS MaofLa Mo 7-e CyTKM
nocfe poX[AeHUs B 3HAYUTENbHOM CTENEeHM OTAMYAKTCA OT TaHATOreHesa y MauMeHTOB, NPOXMBWKX OGonee 7 CyTOK.
B Hawew paboTe npeacTaBneHbl NokasaTenn nepuHaTanbHoOM cmepTHocTH B Poccuiickon ®Mepepaunn 3a nepmog ¢ 2010
no 2016 r. u chopMynnpoBaHbl PEKOMEHAALMM ANs MOCNEL0BATENbHOIO NPOBELEHMUS BCEX 3TANOB ayTOMCUM B Mepwu-
HaTanbHOM nepuone B NonHOM obbeme. O6CYyXAEHbl BONPOCH NOAXOLOB K NAaTONOr0aHaTOMUYECKOMY MCCNenoBaHMIo,
npuUHLMUNbI GOPMYIMPOBKM AMArHO3a U BEpHOro odopMneHuUs MeLWULMHCKON AOKYMEHTALMM MpU MEpPTBOPOXLEHUU
M B CNY4YassiXx CMEPTM B pPaHHEM HeoHaTasbHOM nepuone. PaccMoTpeHbl OCHOBHble KpUTEPUM, MO3BOJISIOLIME NMPOBECTH
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,u,MquJepEHumaanylo ANArHOCTUKY Mexay aHTEeHaTaNbHOW, VIHTpaHaTaﬂbHOVI rnbenbto nnoaa u CMepTbIo pe6eHKa B paH-
HEM HEOHaTa/lbHOM nepuoae. KpOMe TOro, Hamu 6bina pa3pa60TaHa py6pmq)v1|<au,m| NnaTo/IOroaHaToOMMYeCcKoro oMarHo3a
C y4yeToMm ocobeHHoOCTEN nepuHaTanbHOro nepmnona “u B3aMMOAENCTBUSA B CMCTEME «MaTb — MJIALEHTA - M0A». ABTOpr
OTMEeYalT, YTO B C/iydae NeTanbHOro Mcxona B NepuHaTalbHOM nepuone 3aK/II0UYUTENbHbBIA NATOIOr0AaHAaTOMUYECKUI
ANarHo3, Kpome 06IJ.I,EI'Ipl/IH9ITbIX py6pIAK, OO0JI)KEH Y4YMUTbiBATb COCTOAHME MaTepu (I'IaTO!'IOFl/IIO 6epEMEHHOCTlA, pOﬂ,OB),

d TaKXe natosioruto nocnena.

KntoueBblie cnosa: nepuHaTanornsa; NnaToN0roaHaTOMUMYECKUIn AUATHO3; nepuHaTasbHagd CMepTHOCTb;, MEPTBOPOXAEHUE;

HeOHaTa/bHag CMepPTHOCTb.

1. BACKGROUND OF THE PROBLEM

According to the World Health Organization
(WHO), more than 5 million cases of perinatal death
are registered each year! [27, 33], including 2.7 mil-
lion cases of neonatal death [41, 43] and 2.6 million
cases of stillbirth [27, 41]. Most of these cases are
preventable [26, 41]; thus, one of the primary ob-
jectives of international health research efforts is the
elimination of preventable deaths of newborns and
stillbirth [29].

In Russia, a three-level model for the provision of
perinatal care has been established and is function-
ing successfully. A program to provide medical care
was launched considering the special aspects of the
regions, which enabled the drastic reduction of infant
mortality rates to the indicators of European coun-
tries [22]. Nevertheless, further research and analysis
of the causes of infant mortality remain relevant.
The latter is necessary to create a model for the
prevention of perinatal pathology and consequently
reduce infant [21] and child mortality rates.

An important step of programs aiming to reduce
perinatal mortality should be to establish mecha-
nisms for careful ubiquitous recording and clas-
sification of the causes of such deaths based on
a single system that can be applicable worldwide
and possibly compare the results? Keeping this
in mind, we have prepared recommendations for
consistent collection as well as proper documenta-
tion of the pathomorphological study findings and
analysis of causes of perinatal death. The informa-
tion obtained provides a basis for drawing con-
clusions regarding the conditions leading to death
and will allow a better understanding of the causes
and factors of perinatal mortality, thereby facilitat-
ing the development of an appropriate system of
therapeutic and preventive measures.

! WHO’s application of the International Classification of Di-
seases (ICD-10) to deaths in the perinatal period (ICD-PD). Ge-
neva: World Health Organization, 2016. License CC BY-NC-SA
3.0 IGO.

2 WHO’s application of the International Classification of Di-
seases (ICD-10) to deaths in the perinatal period (ICD-PM). Ge-
neva: World Health Organization, 2016. License CC BY-NC-SA
3.0 IGO.

2. DETERMINATION OF THE PERINATAL PERIOD.
GENERAL DEFINITIONS

The perinatal period begins at 22 completed
weeks (day 154) of fetal intrauterine life (at this time
the fetal body weight is normally 500 g) and ends at
7 completed days after birth [31].

To answer the question of whether a case occurred
during the perinatal period, the following criteria
should be considered:

1) period of pregnancy;

2) body weight at birth;

3) length of the body from the top of the head (crown)
to the feet.

Live birth. Live birth occurs when the fetus sepa-
rates from the mother via delivery at a gestational age
of 22 weeks or more and has signs of life (breathing,
heartbeat, umbilical cord pulsation, or voluntary mus-
cular movements), irrespective of whether the umbili-
cal cord is cut and the placenta is detached. The body
weight of the newborn may be 500 g or more (or less
than 500 g for multiple births). If the body mass of
the child at birth is unknown, the body length (25 cm
or more) may be considered.

Stillbirth. Stillbirth occurs when the fetus is de-
livered at a gestational age of 22 weeks or more and
has no signs of life? [31]. The body weight of the
newborn may be 500 g or more (or less than 500 g
in multiple births). If the body weight at birth is un-
known, the body length (25 cm or more) may be
used. Morphological signs of death include cadaveric
lividity, rigor mortis, maceration of skin, and autolysis
of internal organs.

Perinatal mortality. The indicator of perinatal
mortality includes the number of fetal deaths, in-
cluding those deceased in the early neonatal period,
during the calendar year per 1000 total births [31].
The birth weight is at least 500 g. If the birth weight
is unknown, birth occurs at a gestational period of
22 completed weeks or the body length is at least
25 cm from the crown to the feet.

3 Order of the Ministry of Health and Social Development of Russia
dated 27.12.2011 No. 1687n (edited on 02.09.2013) “On the medical
criteria of birth, the form of the birth certificate and the procedure
for its issuance” (registered in the Ministry of Justice of Russia on
15.03.2012 No. 23490).
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Perinatal mortality in the Russian Federation in 2010-2016

Table 1 (Tabnuya 1)

MepuHaTanbHas cmepTHOCTb B Poccuiickoit ®epepaumm 3a 2010-2016 rr.

Per 1000 live births and stillbirths / | For 1000 Tive
People / births /
Ha 1000 ponuBmInXCs KUBBIMU
Yenosek Ha 1000 ponus-
U MEPTBBIMHU
LIMXCS KUBBIMU
Year /
Ton Dead at the age Dead at the age
All/ Stillbirths / before 7 days / All/ Stillbirths / before 7 days /
Bcero MepTBOpOXJIeHHbBIE | YMepliue B BO3- Bcero MepTBOpOXXIeHHbBIE | YMepliue B BO3-
pacte 10 7 nHei pacte 10 7 nHei
2010 13248 8300 4948 7.37 4.62 2.75
2011 12920 8109 4811 7.16 4.49 2.67
2012 19111 12142 6969 9.98 6.34 3.64
2013 18395 12226 6169 9.64 6.41 3.25
2014 17228 11769 5459 8.81 6.02 2.81
2015 16173 11453 4720 8.29 5.87 243
2016 14997 10884 4113 7.89 5.73 2.18

The perinatal period is divided into antenatal, in-
tranatal, and early neonatal, which is indicated in the
minimal set of perinatal indicators collected for all
births and perinatal deaths®.

Early neonatal mortality. The early neonatal mor-
tality rate includes the number of dead children among
infants aged up to 7 completed days of life during the
calendar year per 1000 live births in the same year?
(Table 1)%7.

All liveborn infants, usually with a birth weight of
at least 500 g, are subject to registration.

Body weight at birth. The weight of the child at
birth is measured by weighing the newborn during
the first hour of life.

Newborns born with a body weight of up to
2500 g are considered to have low birth weight,
those weighing up to 1500 g are considered to have

4 WHO?’s application of the International Classification of Diseases
(ICD-10) to deaths in the perinatal period (ICD-PM). Geneva: World
Health Organization, 2016. License CC BY-NC-SA 3.0 IGO.

5 European HFA-database (HFA-DB) WHO ERB, July 2016. [Euro-
pean HFA-database HFA-DB WHO/Europe, July 2016] (http://data.
euro.who.int/hfadb/shellru.html).

¢ Journal of the Federal Service of State Statistics “Public Health in
Russia” (official publication). 2015: Stat.sb./Rosstat. M., 2015. 174 p.
7 Federal Service of State Statistics. The natural movement of
the population of the Russian Federation (statistical bulletin) for
2010-2016. http:/www.gks.ru.

very low birth weight, and those weighing up to
1000 g are considered to have extremely low birth
weight?.

The gestational age is another important parameter
for interpreting the causes of perinatal death, defining
clinical and pathoanatomical diagnoses, and preparing
a medical certificate of perinatal death.

The gestation period is calculated from the first
day of the last normal menstruation. The gestation
period is expressed in completed days or weeks.
For example, events that occurred between 280 and
286 completed days after the start of the last normal
menstruation are considered to have occurred at week
40 of pregnancy. The gestational age, calculated by
the date of the last normal menstruation, often serves
as a source of statistical errors. To avoid mistakes,
it must be remembered that the first day should
be regarded as day 0, and not day 1. Accordingly,
days 0-6 constitute a “full zero lunar week” and
days 7-13 constitute a “full first week.” Further-
more, week 40 of pregnancy is synonymous with
“39 completed weeks.” If the date of the last normal

8 Order of the Ministry of Health and Social Development of Russia
dated 27.12.2011 No. 1687n (edited on 02.09.2013) “On the medical
criteria of birth, the form of the birth certificate and the procedure
for its issuance” (registered in the Ministry of Justice of Russia on
15.03.2012 No. 23490).
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menstruation is unknown, the gestational age should
be determined based on the most reliable clinical
data. To avoid misunderstandings, the results of cal-
culations in statistical tables should be indicated in
both days and weeks.

Prematurity is delivery at a gestation period of
less than 37 completed weeks (less than 259 days)
of pregnancy.

Maturity is delivery at a gestation period from
37 to 42 completed weeks (259-293 days) of preg-
nancy.

Postmaturity is delivery at a gestation period of
42 or more completed weeks (294 days or more) of
pregnancy [4, 31].

Preterm delivery is a maternal condition in
which, at a period of up to 37 completed weeks
of gestation, a woman experiences a spontaneous
onset of contractions — with changes in the uter-
ine cervix — in the absence of obvious pathological
conditions, such as chorioamnionitis or urinary tract
infection.

The connection between preterm delivery and
perinatal mortality is of great interest to doctors and
scientists. It is necessary to distinguish between pre-
term delivery of unknown etiology and childbirth
accompanied by pathology or caused artificially in
a hospital®.

3. SPECIAL ASPECTS

OF CONDUCTING A POST-MORTEM
EXAMINATION OF A FETUS, STILLBORN
CHILD OR DEAD NEWBORN

Medical assistance in the Russian Federation is con-
ducted in accordance with Federal Law No. 323-FZ
of December 21, 2011 “On fundamental healthcare
principles in the Russian Federation”!°. It is organized
and provided in accordance with the procedures for
the provision of medical care as well as on the basis
of medical care standards.

Post-mortem examination (autopsy) consists of a
morphological (macro- and microscopic) study of the
organs and tissues of a deceased person, a newborn,
stillbirths and fetuses in order to diagnose the disease
and determine the cause of death!' [I11].

® WHO’s application of the International Classification of Diseases
(ICD-10) to deaths in the perinatal period (ICD-PM). Geneva: World
Health Organization, 2016. License CC BY-NC-SA 3.0 IGO.

10 Federal Law No. 323-FZ of 21.11.2011 (as amended on
03.07.2016) “On fundamental healthcare principles in the Rus-
sian Federation” (with amendments and additions, in effect since
01.01.2017).

' Order of the Ministry of Health of the Russian Federation of
24.03.16 No. 179n “On the rules for conducting post-mortem exami-
nations” (registered in the Ministry of Justice of the Russian Federa-
tion on April 14, 2016, the registration number 41799).

In accordance with Article 67 “Conducting post-
mortem examinations” of the Federal Law No. 323-FZ
of 21.11.2011 and cl. 3 of the Order of the Ministry
of Health of Russia of 06.06.2013 No. 354n “On the
procedure for post-mortem examinations”'?, an au-
topsy of stillborn children and children who died be-
fore the age of 28 days inclusive is conducted in all
cases — regardless of religious motives — as well as
on the written application of parents or other relatives
or a legal representative. Given the definition of still-
birth in the order of the Ministry of Health and Social
Development of Russia dated 27.12.2011 No. 1687n
“On the medical criteria of birth, the form of the
birth certificate and the procedure for its issuance” 3,
it is mandatory to perform a post-mortem examination
of stillborn infants starting from a gestational age of
22 weeks, when the fetal weight is 500 g.

A post-mortem examination is performed within
three days after the statement of biological death of
a person ' [13].

The aims, tasks, and methods of performing
post-mortem examinations of fetuses, stillborn, and
dead children are described in various manuals, me-
thodological recommendations, instructions, and or-
ders's [3, 12, 14].

A post-mortem examination is an important tool
for quality assurance in clinical medicine. An au-
topsy can determine the exact cause of death and
detect unexpected complications in the course of
the development of the disease, including the side
effects of treatment and other medical interven-
tions [34].

The results of autopsy are used as quality control
of prenatal and perinatal diagnostics [37].

The information obtained from post-mortem exami-
nations of stillborn infants and those who die in the
perinatal period provides an explanation of the cause
of death, as well as assesses and prevents risks for
embryos, fetuses, and newborns in subsequent preg-
nancies.

12 Order of the Ministry of Health of Russia of 06.06.2013 No. 354n
“On the procedure for post-mortem examinations” (registered in the
Ministry of Justice of Russia on 16.12.2013 No. 30612).

3 Order of the Ministry of Health and Social Development of Russia
dated 27.12.2011 No. 1687n (edited on 02.09.2013) “On the medical
criteria of birth, the form of the birth certificate and the procedure
for its issuance” (registered in the Ministry of Justice of Russia on
15.03.2012 No. 23490).

4 Federal Law No. 323-FZ 0f 21.11.2011 (as amended on 03.07.2016)
“On fundamental healthcare principles in the Russian Federation”
(with amendments and additions, in effect since 01.01.2017).

15 Order of the Ministry of Health of the Russian Federation No. 318,
Decree of the State Statistics Committee of the Russian Federation
No. 190 0f 04.12.1992 “On the transition to the criteria recommended
by the World Health Organization for live birth and stillbirth” (to-
gether with the “Instruction on the definition of criteria for live birth,
stillbirth, perinatal period”).
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Today, there is an increasing number of mod-
ern methods that are used in post-mortem imaging
all over the world. These include X-ray, ultrasound,
computed tomography, and magnetic resonance ima-
ging [28, 35, 38].

Information on admission to the pathoanatomi-
cal bureau (office) of the stillborn child or child
who died in the neonatal period is entered in the
form of the medical records No. 015/y “Registra-
tion log of the receipt and issuance of bodies of
the deceased.”

The post-mortem examination of fetuses, stillborn,
or dead newborns has significant differences compared
to the autopsy of deceased adults. In particular, one
of the important differences is the need to assess the
state of the secundines. The results of this should be
considered in the analysis of autopsy data and they
must be registered in the report of the post-mortem
examination.

Before the beginning of the post-mortem exami-
nation, the pathologist studies the medical docu-
mentation submitted for the post-mortem exami-
nation and, if necessary, gets an explanation from
the doctors who participated in the examination and
treatment of the patient'®. Important considerations
include: the obstetric and gynecological history, the
course of previous and current pregnancies, the na-
ture and course of labor, gestational age, the his-
tory of previously born children, and the results of
interdisciplinary research.

Macroscopic and histological studies of the placen-
ta are important in diagnostics and must be recorded
in the autopsy protocol.

During the post-mortem examination, the body
must be photographed while on the back, in the
face-down position, and also in profile. At the ex-
ternal examination, the state of maturity, the pres-
ence of malformations, dysmorphism, and genetic
stigma are assessed. If there are malformations and/
or dysmorphic stigmas, genetic and roentgenologic
studies are recommended. Attention is paid to de-
tails such as skin color, the presence of macera-
tion, meconium, vernix caseosa, hemorrhage, and
injuries.

When examining the head of the fetus/infant, at-
tention is paid to the presence, size, and location of
“labor tumor,” which indicates the presenting part of
the fetus.

Labor tumor is edema of the soft tissues in the
presenting part of the fetus: the occipital, parietal,
frontal, and facial regions with the head presentation,

1o Order of the Ministry of Health of Russia of 06.06.2013 No. 354n
“On the procedure for post-mortem examinations” (registered in the
Ministry of Justice of Russia on 16.12.2013 No. 30612).

buttocks, lower extremities, perineum, and genital or-

gans in pelvic presentation. In the next 23 days af-

ter birth, the labor tumor disappears as the swelling
resorbs.

Labor tumor should be distinguished from cepha-
lohematoma, hemorrhage under aponeurosis, and ce-
rebral hernia (protrusion of the meninges through the
fontanel).

Cephalohematoma is hemorrhage under the peri-
osteum of the skull bones with the accumulation of
coagulated blood in the formed subperiosteal space.
The boundaries of the external cephalohematoma are
limited by the boundaries of bones of the skull, which
are often the parietal bones and less often the occipital
bones. Cephalohematoma refers to birth trauma.

Three degrees of cephalohematoma are distin-
guished according to the size of the subperiosteal
hemorrhage:

* degree 1 — hemorrhage diameter of 4 cm or less;

* degree 2 —hemorrhage diameter of 4.1-8 cm;

» degree 3 — hemorrhage diameter is more than 8 cm
(in the case of multiple cephalohematomas, the to-
tal hemorrhage area is estimated).

Assessment of the state of maturity. The matu-
rity of the fetus is understood as the optimal func-
tional and morphological development of the sys-
tems, organs, and tissues of the newborn adapted to
extrauterine life.

Criteria for maturity of a full-term fetus:

» the skin is elastic, with a well-developed subcuta-
neous fat layer;

+ the presence of prenatal hairs in the area of the
shoulder blades and shoulder girdle;

* hair on the head reach a length of 2 cm;

o dilated pupils without a membrane, transparent
corneas;

+ clastic, resilient cartilage of the nose and ear
conches;

* the nails are dense and protrude beyond the fin-
gertips;

* the umbilical ring is located in the middle between
the bosom and the metasternum,;

» testicles in the scrotum in boys;

» the labia minora in girls are covered with labia
majora and the interlabial space is closed.
Measurement and weighing. When a fetus or

child is measured and weighed, the results are reg-

istered in the protocol of post-mortem examination.

The following is determined:

* body weight;

+ the distance from the crown to the tailbone and
from the crown to the feet;

* length of the shoulder, forearm, hand, hip, shin,
foot (both sides);

# [leamarp. 2018.T. 9. Bein. 3 / Pediatrician (St. Petersburg). 2018;9(3)
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e the maximum width of the hand and foot (on both
sides);

¢ head circumference;

e bilateral head size;

» frontal-occipital head size;

e circumference of the chest;

» circumference of the abdomen at the navel le-

vel [36].

Damage to the bones of the skull, brain, and
spinal cord is possible with birth or obstetrical
trauma. Also, with birth injury of the skull, the
brain can be displaced into the spinal canal leading
to the development of paravertebral edema in the
neck, chest, and even abdomen. This can simulate
the tumor. It must be differentiated from Arnold—
Chiari syndrome.

Dislocation or fracture of the clavicle with an
obstetric aid may manifest as an asymmetry of the
thorax.

A complete defect in the abdominal wall (perito-
neum, muscle, skin) with the abdominal organs pro-
truding through a rupture of the umbilical ring, or
any part of the abdominal wall, is not possible with
pathological births and birth trauma. This is usually
associated with a hernia of the umbilical cord (om-
phalocele).

In mild cases, the hernial sac of an omphalocele
may contain single loops of the intestine, while in
severe cases it may contain almost all the organs of
the abdominal cavity.

Maceration is autolysis of tissues under the ac-
tion of fetal and amniotic fluid. It develops imme-
diately after embryofetal death. Evaluation of the
degree of maceration enables an estimation of the
time of onset of fetal death and allows for the as-
sessment of the adequacy of preventive and medical
measures.

The sequence of macerative changes is well de-
scribed in the literature. A few hours after death,
changes occur in the epidermal and dermal junction.
This includes the separation of the epidermis from the
dermis. Shortly after that, liquid and bubbles (bullae)
start to accumulate under the epidermis. They can be
torn apart spontaneously or in the process of birth,
under the influence of the compressive forces of the
birth canal.

In addition to skin manifestations, other changes,
such as generalized hypermobility of joints and au-
tolysis of internal organs occur later.

As follows from the literature, maceration can be
divided into three stages [30, 40]:

Stage 1 (from 6 to 24 h):

* 6 h — the skin of the fetus is gray-white, the vernix
caseosa is impregnated with meconium, and it is

greenish. The umbilical cord remnant is purple-red.

A slight exfoliation of the epidermis is determined;
* 12 h — reddish skin of the fetus, exfoliation of the

epidermis from the dermis in the face and back

(or abdomen);

* 18 h — exfoliation of the epidermis from the dermis
on 25% of the body surface area or two or more
anatomical areas;

* 24 h — the skin of the fetus is dark red or purple,
exfoliation of the epidermis from the dermis on
more than 25% of the body surface area.

Stage 2 (from 1 to 3 days):

e 36 h — skin is dull, purple, of dirty appearance,
exfoliation of the epidermis from the dermis on
less than 50% of the body surface area;

* 48 h — exfoliation of the epidermis from the dermis
on more than 50% of the body surface area;

* 72 h — exfoliation of the epidermis from the dermis
on more than 75% of the body surface area.
Stage 3 (4 days and more):

* 96 hs — the skin is gray-purple-red, of dirty appear-
ance due to impregnation with blood and hemolysis
in the places of exfoliation of the epidermis from the
dermis. The skull bones in the sutures area overlap;

*+ Week 1 — wide open mouth;

*  Week 2 — mummification — the fetus is dehydrated,
compressed, purple, and grayish.

Autopsy and examination of the cavities of
the body and skull. Extraction of organocomplex.
The study of organs and tissues. This section is com-
piled based on data and is rather widely represented
in the Russian literature!” [3, 12, 14, 25].

After external examination of the body, the se-
cond stage of the post-mortem examination is per-
formed: autopsy of the body cavities and examining
the organs.

Both sides of the abdomen, to the left and
right of the middle umbilical ligament are exam-
ined, to identify possible aplasia of the umbilical
arteries, as well as to assess the integrity of the
umbilical vein and the place of its entry into the
liver [36].

As in adults, the volume of serous fluid and blood
in the body cavities is determined.

After autopsy of the body cavities, a step by step
location of organs and vessel complexes is conducted.
Additionally, the integrity and height of the diaphragm
elevation is studied. This enables the examiner to rule
out any malformations.

17 Order of the Ministry of Health of the Russian Federation No. 318,
Decree of the State Statistics Committee of the Russian Federation
No. 190 of 04.12.1992 “On the transition to the criteria recommended
by the World Health Organization for live birth and stillbirth” (to-
gether with the “Instruction on the definition of criteria for live birth,
stillbirth, perinatal period”).
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In accordance with the gestational age, the state
of blood circulation and blood flow is assessed by
studying the open oval window, the Botallo’s foramen,
and the umbilical vein.

Extraction of the organocomplex is recommended
to be performed using Shore’s method of complete
evisceration.

Attention is paid to organs such as the parotid
salivary gland, pharyngeal ring with tonsils, pituitary
gland, and spinal cord. These organs must be extracted
and studied. The remains of the umbilical cord with
the surrounding peri-umbilical region are excised and
registered.

All organs are weighed and measured. Paired or-
gans are measured and weighed separately.

It should be noted that the weight and size of the
body and organs of stillborn children are less than
the weight and size of dead newborns of the same
gestational age.

Sampling biological material for histological and
other additional studies. Laboratory processing
of biological material. Microscopic study of biologi-
cal material. In a post-mortem examination, histologi-
cal, biochemical, microbiological, immunohistochemi-
cal, and other methods of research of individual fetal
(stillborn) tissues — or parts thereof — are obligatory
parts of the diagnostic process in order to establish the
initial and immediate causes of human death. In ad-
dition, in the conclusion of the autopsy protocol, a
pathoanatomical diagnosis is formulated, including the
necessary categories.

Sampling of biological material for histologi-
cal examination (in the presence of medical indica-
tions — histochemical, immunohistochemical, genetic,
molecular, and biological research) includes excision
of pieces of organs and tissues, as well as placing
them in fixing solutions '8.

For histological examination, it is recom-
mended to take material from the following organs
[3, 19]:

* brain — at least 7-10 pieces (cortex, central gyri,
subcortical area, including the optic thalamus with
lateral ventricular wall, rachidian bulb, and pons
varolii);

* lungs-4 pieces (upper and lower lobes of the left
and right lung, with parahilar and peripheral divi-
sions);

* heart-2 pieces (the wall of the left and right ven-
tricles), 5-7 in some cases;

* small intestine-2 pieces (ileum and jejunum with
follicles);

' Order of the Ministry of Health of Russia dated 06.06.2013
No. 354n “On the procedure of postmortem examination” (registered
in the Ministry of Justice of Russia on 16.12.2013 No. 30612).

» large intestine-2 pieces (rectum and sigmoid colon);

* liver with umbilical vein-2-3 pieces;

» umbilical vessels at different levels from the skin
graft of the umbilical fossa region-2-3 pieces;

* umbilical fossa with skin-2 pieces;

* pancreas-3 pieces (head, body, tail);

» salivary glands-2 pieces (parotid, submandibular);

* spleen-2 pieces;

* kidneys-2 pieces;

» adrenal glands-2 pieces;

» thymus gland-2 pieces (left and right lobes);

* lymph nodes-3 pieces (cervical, bronchopulmonary
and mesenteric).

Depending on the tasks, the number of pieces of
individual organs can be increased.

All organs are examined with the gestational age
considered [33]. In addition to staining with hema-
toxylin and eosin, separate organs require additional
histological staining.

In case of suspected genetic disease, a skin
sample must be taken from the least contaminated
areas (axillary cavity, inguinal fold). The material
must be placed in a container with medium and
sent for study on the day of autopsy. It is possible
to store the material overnight at a temperature
of +4 °C.

If more than 24 h have passed from the moment of
death (for example, stillbirth), a sample of the Achilles
tendon tissue is taken for examination.

In the absence of a storage medium, the material
is placed in a sterile vessel [36].

For virological and bacteriological studies for
the detection of the herpes simplex virus, cytomega-
lovirus, toxoplasmosis, chlamydia, mycoplasmas, and
other pathogens, the following material is sampled:
1) blood (serum) for virological and bacteriological

research;

2) pieces of tissue from the liver, spleen, brain, and
heart for virological research.

For immunohistocytochemical studies, impres-
sion smears from the lungs and pial membrane are
used.

4. WHO’S APPLICATION OF

THE INTERNATIONAL CLASSIFICATION
OF DISEASES (ICD-10) TO DEATHS

IN THE PERINATAL PERIOD (ICD-PM)

In August 2016, the guidance “WHO’s applica-
tion of the International Classification of Diseas-
es (ICD-10) to deaths in the perinatal period: ICD-
Perinatal Mortality (ICD-PM)” was published".

1 WHO’s application of the International Classification of Di-
seases (ICD-10) to deaths in the perinatal period (ICD-PM). Geneva:
World Health Organization, 2016. License CC BY-NC-SA 3.0 IGO.
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The guidance is prepared by the WHO working
group and deals with the classification of cases of
perinatal death. The ICD-PM tool is based on the
international statistical classification of diseases and
health-related problems, the tenth revision (ICD-10),
and its encoding rules. It should be emphasized that
ICD-PM is not a new classification of diseases and
causes of death, but an “instrument” for ensuring the
consistent collection, analysis, and interpretation of
data on perinatal mortality. The use of the ICD-PM
is aimed at decreasing the number of coding errors,
improving the procedure for determining the causes
of perinatal death, and improving the ease of use
and comparison of statistics on perinatal mortality
based on the ICD.

It should be noted that the structure of the ICD-
PM is intended to facilitate the collection of stan-
dardized data on the causes of perinatal deaths and
on the maternal conditions that affect the outcome.
The WHO working group draws attention to three
important functions of the ICD-PM:

1) records the time of onset of perinatal death and
relates it to a certain period: antenatal, intranatal,
and early neonatal;

2) offers a multi-level system for classification of the
causes of death, taking into account the depth of
available information and local norms. Based on
the ICD-PM, mutually exclusive clinical conditions
can be identified and properly coded, collectively
indicating one cause of perinatal death;

3) links possible maternal diseases and perinatal mor-
tality, taking into account the fact that the mother’s
diseases are often identified in the context of peri-
natal death.

Mandatory recording of the mother’s condition
for each case of perinatal death (even if the code
is chosen of “no complications in the mother”) will
enable the recording of the inextricable relationship
between the health indicators in these two groups
of patients.

Within the framework of the ICD-PM, the basic
condition of the fetus or child is classified according
to the causes of death, divided into three periods: A —
antenatal death, I — intranatal, and N — neonatal death.
The data of the condition are given in Table 2.

There are six categories of antenatal causes of
death (A1-A6), seven categories of intranatal causes
of death (I1-17), and 11 categories of neonatal causes

Table 2 (Tabnuya 2)

ICD-PM: the causes of perinatal death and the corresponding ICD-10 codes broken down by periods of death, and the
pathological conditions of the mother for cases of perinatal death®

MKB-MC: npuynHbl NepuHaTanbHOW cMepTu U cooTeeTcTBYoWMe Koabl MKB-10 ¢ pa3buBkoi no nepuopam HacTynneHus
CMEpPTM U NaTONOrMYECKME COCTOSAHUS MaTEpPU A4S Cly4aeB NepUHaTanbHoOl cMepTH®

Headings of ICD-PM
with the main causes of
perinatal death / Py6pu-
k1 MKB-IIC ¢ ocHOBHEI-
MU IPHYNHAMH HEepUHA-

TaJIbHOU CMEPTHU

Antenatal death (A) /
AHTeHaTaJIbHAs CMEPTH (A)

ICD-10 codes /
Koxasr MKB-10

Congenital malformations, deformations and chromosomal abnormali-

Al |ties / BpoxxaeHHBIEe aHOMaJINHU (IIOPOKHU Pa3BUTH), AehOpMaIH U XPO- Q00-Q99
MOCOMHBIE HapyIICHHUS

A2 Infectious Diseases / P35, P37, P39, A50
WHubpexunonnbie 001e3HU

A3 Intrauterine hypoxia / P20
BHyTpuyTpOoOHas THIIOKCHS
Other disorders that occur in the antenatal period (including codes for
the antenatal period from the hemorrhagic and hematological disorders | P50, P52, P55, P56,

Ad in the fetus and newborn, etc.) / P60, P61, P70, P75,
Jpyrue HapynieHus, BOSHUKAIOIINE B aHTCHATAJIEHOM TIepHoJe (BKIIOYast P77, P83, P96.4,
KOZIBI ISl aHTEHATAJIBHOTO TepHoja U3 pyopuku «I'eMopparndeckue u re- Pasn.
MAaTOJIOTMYECKUE HAPYLICHHs Y TIJI0[]a ¥ HOBOPOXKACHHOTO» U T. J1.)

A5 Fetal grouwth disorders / P05, POS
PaccTpoiicTBa, CBSI3aHHEIE C POCTOM ILIOIA
Fetal death for unspecified cause /

A6 . P95
CMepTh II0/Ia 110 HEY TOYHEHHOH NpUYHHE
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Table 2 (continued) / [podomueHue mabn. 2

Headings of ICD-PM
with the main causes of
perinatal death / Py6pu-
k1 MKB-IIC ¢ ocHOBHBI-
MU IpUYNHAMU IepUHa-

TaJIBHOU CMEPTHU

Antenatal death (A) /
AHTeHaTaJbHas cMepTh (A)

ICD-10 codes /
Koaet MKB-10

Intratinal death (I) /
Hurtpanaranbuas cmepts (I)

ICD-10 codes /
Koapt MKB-10

Congenital malformations, deformations and chromosomal abnormali-

I1  |[ties / BpoxxeHHBIe aHOMaJIHH (IIOPOKU Pa3BUTH), AeopMaIii  XPo- Q00-Q99
MOCOMHbIC HapyIICHHUS
12 | Birth injury / PonoBas TpaBma P10-P15
I3 | Acute intrapartum complication / OcTpoe HHTpaHATaJIbHOE OCIIOKHEHHE P20
14 |Infectious Diseases / UHdekinoHHBIE 0ONE3HU P35, P37, P39, A50
Other disorders that occur in the intrapartum period (including codes
for the intrapartum period from the hemorrhagic and hematological
disorders in the fetus and newborn) / [lpyrue HapymeHus, BO3HUKAIO- P50, P52, PS5, P56,
15
[I[1e B MHTPAHATAILHOM MEpUoe (BKIIFOUAs KOIbI /ISl HHTPAHATAIBHOTO P60, P61, P70, P96,
nepuona u3 pyopuku «I'eMopparuueckie u reMaTolIOrHuecKUue HapyIIeHUs
y IUI0ZIa ¥ HOBOPOXICHHOT0»)
16 Fetal grouwth disorders / P05, P07, PO8
PaccTpoiicTBa, CBsI3aHHBIE C POCTOM IJIOAA
17 Fetal death for unspecified cause / P95
CMepTh I1I0/1a 110 HEY TOYHEHHOU TIPHYIHHE
Neonatal death (N) / ICD-10 codes /
HeonaTtaubHnast cmepTh (N) Koast MKB-10
Congenital malformations, deformations and chromosomal abnormali-
N1 |ties / BpoxnaeHHbIe aHOMATNH (TIOPOKH Pa3BUTHS), JeOpPMaIUU U XPo- Q00-Q99
MOCOMHBIE HAPYLICHUSI
N2 | Fetal growth disorders / PaccTpoiicTBa, CBS3aHHBIC C POCTOM ILJIOAA P05, P08
N3 | Birth injury / PogoBas TpaBma P10-P15
N4 | Neonatal complications / HeoHaTanbHBIE OCIOXKHEHUS P20, P21
N5 Cramps and disorders of cerebral status / P90, P91
Cynoporu u HapylieHus nepebpanbHOro craryca
N6 |Infectious Diseases / MudeknuonHsie 60se3HH P23, P35-P39
N7 Respiratory and cardiovascular disorders / P22, P24-P29
JIbIXaTelbHbIE U CEPACYHO-COCYAUCTHIC HApYyIICHUS
Other disorders that occur in the neonatal period (including codes for the
neonatal period from the hemorrhagic and hematological disorders in the
fetus and newborn, transient endocrine and metabolic disorders specific
for the fetus and newborn, digestive system disorders in the fetus and
newborn, conditions involving external integument and thermoregula-
tion in the fetus and newborn, other conditions occurring in the perinatal
period) / Ipyrue HapylieHus, BOSHUKAIOIINE B HEOHATAJILHOM MEPUOAE P50-P61, P70-P7S,
N8 | (Bkirouas KOAbI AJI1 HEOHATAJIBHOIO Nepuoaa u3 pyopuk «l'emopparu-

YECKHUE U I'E€MATOJIOTNYECKUE HAPYUICHUA Y I1JIoJa U HOBOPOXKJACHHOTO»,
«Hpexozmume OHAOKPHUHHBIC HAPYLICHH S U HAPYIICHU O6M6Ha BC-
IIECTB, creuuuyYHbIe s IUI0Ja 1 HOBOPOXK ICHHOT0», «PaccTpoiicTBa
CUCTEMBbI MUIIEBAPCHU Y I1JI0Aa U HOBOPOKACHHOI'O», «COCTOS{HI/Iﬂ,
BOBJICKAIOINEC HAPYXHBIC [TIOKPOBBI U TEPMOPErYIALNIO Y I1JI0Ja U HOBO-
POXKIACHHOTO», «,Z[pyn/[e COCTOAHHMS, BOSHUKAIOUIUE B IICPUHATAJIBHOM
NEPHOIC»)

P80-P83, P92-P9%4
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Table 2 (continued) / OkoHyaHue mabn. 2

Headings of ICD-PM
with the main causes of
perinatal death / Py6pu-
ki MKB-IIC ¢ ocHOBHEI-
MU IPHYMHAMH HEpUHA-

TaJIbHOU CMEPTHU

ICD-10 codes /
Koxasr MKB-10

Antenatal death (A) /
AHTeHaTaJbHAsI CMEPTH (A)

NO Disorders related to short gestation and low birth weigh / P07
Mamnast Macca Tena U HeIOHOIICHHOCTh

N10 Termination of pregnancy, affecting fetus and newborn / POG.4**
Paznuunsble

N1l Other conditions originating in the perinatal period / P96
HeonaranbHas cMEPTh MO HEYTOUHEHHOW MPUYNHE

Pathological conditions
of the mother /
IMaTonoruyeckue co-
CTOSIHUSI MaTepH

ICD-10 codes /
Koast MKB-10

Pathological conditions of the mother (M) /
IIaTosioruyeckue cocrosinus marepu (M)

Fetus and newborn affected by maternal infectious and parasitic
M1 |diseases /
OCJ0XHEHHS CO CTOPOHBI IIIALICHTHI, HYTIOBUHBI U IUIOAHBIX 000JI0YEK

P02

Fetus and newborn affected by maternal complications of pregnancy /
OcioxHEeHUsT 6EpEeMEHHOCTH y MaTepH

M2 P01

Fetus and newborn affected by other complications of labour and deli-
very / JIpyrue OClOKHEHHS POAOB M POAOpa3PELICHH

M3 P03

Fetus and newborn affected by maternal conditions that may be unre-
lated to present pregnancy/
MeaHUHHCKHE U XUPYPTrUYECKHE OCIOXHEHHS Y MaTepu

M4 POO

Without complications from the mother /

M5 o
Be3 ocnoxHEeHUil CO CTOPOHBI MATEPH

Notes. * Perinatal death is usually encoded by codes P05-P96 or Q-code, but there are cases when it is necessary to use the
codes of other sections of ICD-10. For a complete list, see ICD-10 [4] and ICD-10, Volume II: a collection of instructions.

** For information on perinatal deaths and their inclusion in summary tables, the user needs information on the time period

of perinatal death (antenatal/intranatal/neonatal) and ICD-10 codes for causes of death. Information on the cause of death and
mother conditions should be coded in accordance with the rules of ICD-10 code assignment before it can be tabulated. The table
presented above contains indicative parameters necessary for obtaining summary statistics; ICD-10 [32] and ICD-10 Volume 11
should be used to encode the causes of death [42].

Ipumeuanue. * TlepuHaTtanabHas cMEpPTh 00BIYHO KOAUpPyeTCcsa kogamu PO5—P96 win Q-koa0M, 0MHAKO OBIBAIOT ClydaH, KOTaa
HE00XOIMMO HCIOJIb30BaTh KOabl Apyrux pasaenoB MKB-10. [Tonusiit ciucok cm. 8 MKB-10 [4] 1 MKB-10, Tom II: c60opHuK HH-
cTpyKuuit. ** Jlnst pyOpHKauy ciiy4aeB NepPHHATAIBHON CMEPTH U MX BKJIOUCHHUS B CBOJHBIC TAOJIHIBI OJIH30BATEINI0 HEOOXO-
JUMa HHPOPMAIIHS O BPEMEHHOM IMepUOJie NePHHATAIBHON CMEPTH (AaHTEHATAIbHBIH/MHTPAHATAIBHBIII/HEOHATAIBHBIH) U KOJBI
MKB-10 qnst npuuus cmeptu. MHOpMamus o npuyrHe CMEPTH M COCTOSIHUSAX MaTepH J0JDKHA ObITh 3aKOJUPOBaHa B COOT-
BeTcTBUU ¢ npaBuwiamMu MKB-10 mo npucBanBaHUIO KOMOB, MPEXKAC YeM MOXKHO OyIeT MpOU3BOAUTE TabynupoBanue. Tabmuna,
MpEe/ACTaBICHHAS BBIIIE, COACPKHUT HHANKATUBHBIC MMapaMeTPbl, HEOOXOAUMBIE JJIsl OTYYCHUS CBOJHON CTATUCTUKH; IS KOJHU-

poBaHuUA NPUUYUH cMepTHu cienyeT ucnoab3osarb MKbB-10 [32] u MKB-10, Tom II [42]

limit the further expansion of the list of causes of
perinatal death. Five categories of ICD-10, describing

of death (N1-N11). These groups present all the
ICD-10 codes that are indicated in the death cer-

tificate for cases of perinatal deaths. The order of the
arrangement of the ICD-10 codes has been changed
and clarified in order to indicate better pathological
conditions in different periods of perinatal death. In
our opinion, these nosologies and conditions cannot

the pathological conditions of the mother in cases of

perinatal death, were transformed into four sections

of ICD-PM (M1-M4):

* MI — complications associated with abnormalities of
the placenta, umbilical cord, and fetal membranes;
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* M2 — complications of pregnancy in the mo-
ther;

* M3 — complications of labor and delivery;

* M4 — medical and surgical complications that may
be associated with or are associated with the cur-
rent pregnancy .

There is a fifth category: in the event that at the
moment of perinatal death there are no registered con-
ditions or complications in the mother, which could
lead to perinatal death, you should select the M5 cat-

20 WHO?’s application of the International Classification of Diseas-
es (ICD-10) to deaths in the perinatal period (ICD-PM). Geneva:
World Health Organization, 2016. License CC BY-NC-SA 3.0 IGO.

egory “no complications in the mother.” The list of
the primary diseases and conditions of the mother, ac-
cording to the ICD-10 and the corresponding codes of
maternal conditions included in the coding categories
within the framework of the ICD-PM, are presented
in Tables 2 and 3.

This manual, “WHO’s application of the Interna-
tional Classification of Diseases (ICD-10) to deaths
in the perinatal period (ICD-PM),” should only be
used in conjunction with ICD-10 (volumes I-I1I) [13].
The proposed code should be checked. Additional in-
formation should be coded in accordance with ICD-10,
volumes I and III. The requirements for the selection
of coding for the initial cause of death and the cer-

Table 3 (Tabnuya 3)

The state of the mother according to the ICD-PM and the main condition of the mother (according to ICD-10) with the

distribution according to the headings*

CocTosaHusa y matepu no MKB-TNC u ocHoBHble cocTosHMs y maTepu (no MKB-10) ¢ pacnpeaeneHuem no pybpukam®

Maternal states by / ICD-10
PyOpukn MaTepiuHCKUX Main maternal conditions by topics / codes / Kool
cocrosaui 1o MKB-TIC OCHOBHBIC MATEPUHCKUE COCTOSIHUS 10 PyOpHKAM A

ICD-PM MKB-10

Fetus and newborn affected by placenta praevia / P02.0
[Tpennexxanue mianeHTsl ’
Fetus and newborn affected by other forms of placental separation and haemorrhage / P02.1
Jlpyrue OCIIOKHEHHS, CBSA3aHHBIC C OTACIICHUEM IJIALCHTH M KPOBOTCUCHUEM '

M1: Complications from - - -

the placenta, umbilical Fetus and. gewborn affected by other and unspecified morphological and functional P02.2

cord and membranes / | @bnormalities of placenta / lucdynkuus, nuHPapKT, HEAOCTATOYHOCTH IIIALEHTHI

MI: Ocnoxuenus o | Fetys and newborn affected by placental transfusion syndromes / P02.3

CTOPOHBI MIALCHTRL, | CyagpoMbl MIaleHTapHON TpaHChy3uH '
MYTOBHUHBI U MJIOTHBIX

060IoYeK Umbilical cord prolapse, other types of umbilical cord compression / Bermagenue mymo- P02.4. PO2.5
BUHBI, IpYT'He BUABI CIABJICHUS MyTOBHHBI i ’
Fetus and newborn affected by chorioamnionitis / XopnoaMHHOHHT P02.7
Fetus and newborn affected by other abnormalities of membranes / P02.3
Jlpyrue oCJIOXHEHHS CO CTOPOHBI IJIOJHBIX 000JI0YEK ’
Fetus and newborn affected by incompetent cervix / LlepBukanabHast HEJOCTATOYHOCTH P01.0
Fetus and newborn affected by premature rupture of membranes / PO11
TIpexaeBpeMeHHbII pa3pbIB INIOAHBIX 000JI0YEK '
Oligohydramnios/polyhydramnios / P01.2, POL3
OnuroruApaMHUOH/TIOIUTHAPAMHHOH
o Fetus and newborn affected by ectopic pregnancy / PO14
M2: Complications of | Byemarounas Gepemennocts :
pregnancy in mothers / -
M2: Ocnoxkuenns Gepe- Fetus and newborn affected by multiple pregnancy / POL5
MEHHOCTH y MaTepH MHoronnogHas 6epeMeHHOCTh
Fetus and newborn affected by maternal death / POLG
CMepTh MaTepu ’
Fetus and newborn affected by malpresentation before labour / PO17
HenpaBuibHOe mpeaiekaHue Ioa nepesi pojamMu ’
Fetus and newborn affected by other maternal complications of pregnancy / P01.8
Jpyrue oclioxXHEHHs OEpEMEHHOCTH ’
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Table 3 (continued) / lpodonxeHue mabn. 3

Maternal states by /

BpEIIHOE BO3JICHCTBHE HA MATh

. . . ICD-10
PyOpukn MaTepHHCKHX Main maternal conditions by topics / codeCs  Konsi
cocrostauit mo MKB-TIC OCHOBHbBIE MaTepHHCKHE COCTOSHUS MO pyOpHKam A
MKB-10
ICD-PM
Fetus and newborn affected by breech delivery and extraction / PO3.0
Ponopaspeuienue B Ta30BOM NpEAJIeKaHUU U € KCTpaKLUEH miaoaa ’
Fetus and newborn affected by other malpresentation, malposition and disproportion
during labour and delivery / PO3.1
Jlpyroii BUI HENPABHIILHOTO TIPEIJICKAHUS, [IOJIOKEHUS U TUCIIPOIIOPLIH BO BpEeMs ’
M3: Other poIOB U poaopa3peLIeHus
compl.icat.ions Fetus and newborn affected by forceps delivery/vacuum extractor / PO3.2. P03.3
of childbirth Ponmopaspemenue ¢ HaloKEHUEM IIHUIIIOB/TIPUMEHEHHUEM BaKyyM-3KCTPaKTOpa - ’
al\r;ld}dellvery / Fetus and newborn affected by caesarean delivery / PO3.4
- Apyrue Ponopa3spenienue ¢ noMoIbo KecapeBa ceueHus ’
OCJIOKHEHHUS POJIOB — -
W pOJIOpa3pelIeHIs Fetus and newborn affected by precipitate delivery / PO3.5
CTpeMHTEeNbHbIC POIBI
Preterm labour and delivery / 060
ITpexxaeBpeMEHHbBIE POJBI U POIOPA3PEIICHNE
Fetus and newborn affected by other specified complications of labour and delivery / PO3.8
Jlpyrue ocioXHEHHUs pOJOB U POAOpA3pEIIeHHs, BKIoYast abopT ’
tational, ecl. i
Gestational, eclampsia / 014, 015
IpesknaMIcusi, SKJIaMIICUs
Fetus and newborn affected by maternal hypertensive disorders / Bei3aBannasi 6epeMeH- P00.0
HOCTBIO T'MIICPTCH3US ’
Unspecified maternal hypertension / [Ipyrue runepTeH3UBHbIE HAPYIICHUS 016
Fetus and newborn affected by maternal renal and urinary tract diseases / bone3nu mno- P00.1
9YeK M MOYCIIOJIOBOH CHCTEMBbI ’
Fetus and newborn affected by maternal infectious and parasitic diseases / Undekiinon- P00.2
HBIE U MapasuTapHble OONE3HH ’
Fetus and newborn affected by other maternal circulatory and respiratory diseases / P00.3
Bone3nu cucteMbl KpOBOOOPAIIEHUS H OPTAHOB BIXaHUS '
Fetus and newborn affected by maternal nutritional disorders / P00 4
PaccrpoiicTBa nuTtanus ’
Fetus and newborn affected by maternal injury / TpaBma P00.5
M4: Medical -
. edlcg ar}d Fetus and newborn affected by surgical procedure on mother /
surgical complications / XUDVPIHYCCKas ThOLELY DA P00.6
M4: MenuuuHCKHE pyp poneayp
U XHPYpPruYecKie Fetus and newborn affected by other medical procedures on mother, not elsewhere clas- P00.7
OCJIOKHCHHUS sified / [Ipyrue MenunuHCKHE MPOLETY PBI ’
Diabetes mellitus arising in pregnancy / CaxapHblii 1uabeT y MaTepH, BKIIOYas recra- 024.4
[IMOHHBIN caxapHbIi a1raber :
Fetus and newborn affected by maternal anaesthesia and analgesia in pregnancy, labour P04.0
and delivery / [IpuMeHeHre aHECTE3UU U aHAJITE3UPYIOUINX CPEICTB y MaTepH ’
Fetus and newborn affected by other maternal medication / TepaneBTrueckue Bo3acii- P04 1
CTBHS Ha MaTh '
Consumption of tobacco, alcohol, drugs / [Torpebaenue Tabaka, ankorois, Hapkotuue- | P04.2, P04.3,
CKHX CPEIICTB P04.4
Fetus and newborn affected by maternal use of nutritional chemical substances / P04.5
Hcronb30BaHuEe MUIIEBBIX XHMUYECKHX BELIECTB ’
Fetus and newborn affected by maternal exposure to environmental chemical P04.6
substances / Bo3ueiicTBHe XUMHUYECKHUX BEIIECTB, COACPKALIMXCS B OKPYKaIOIIeH cpere ’
Fetus and newborn affected by maternal noxious influence, unspecified / Heyrounennoe P04.9
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Table 3 (continued) / OkoHyaHue mabn. 3

Maternal states by /
PyOpuku MaTepuHCKUX
cocrostuuii mo MKB-TIC

ICD-PM

Main maternal conditions by topics / ICD-10
codes / Koxbl
OCHOBHBIE MAaTePHHCKHE COCTOSIHUS 110 pyOpHKam MKB-10

MS5: No complications
from the mother M5: /
be3 ocnoxHeHui co
CTOPOHBI MaTepH

There were no complications (the mother is healthy) /
He BbIsiBIIEHO OCnOXKHEHUH (MaTh 340pOBa)

Note. * A complete list of states and their definitions, incl. other and unspecified states included in each heading, see the current
version of ICD-10 [42] and ICD-10 Volume II: a collection of instructions [31]
Ipumeuanue. * TIONMHBIN COUCOK COCTOSIHUM M X ONpPENEJICHIH, B TOM YHCJIE APYTHX U HEYTOUHEHHBIX COCTOSHUN, BKIIOYSHHBIX

B KaXIyI0 pyOpuky, cM. B Tekymieit Bepcuut MKB-10 [42] u MKB-10, Tom II: coopruk uncTpykuumii [31].

tification of the fact of death are set out in ICD-10,
Volume II.1%.

5. PATHOANATOMICAL DIAGNOSIS
IN THE CASES OF DEATH IN THE PERINATAL
PERIOD

One of the most succinct and up-to-date defi-
nitions is “Diagnosis is one of the most impor-
tant objects of standardization in healthcare, the
basis of clinical expert work and quality manage-
ment of medical services, documentary evidence
of the professional qualification of a doctor” [23].
In this regard, the responsibility placed on forensic
surgeons and forensic investigators is particularly
high.

Diagnosis is a medical conclusion about the health
condition of the existing disease. It is expressed in
terms of the diseases envisaged by accepted classi-
fications and nomenclature, denoting the names of
diseases, their forms, and variants of the course. It
is based on a comprehensive systematic examination
of the patient [16, 17, 23]. It includes information
about the primary disease or condition, complications
of the primary disease, and concomitant diseases or
conditions *.

The diagnosis should meet the following require-
ments:

* nosological (each category should start with a no-
sological form (nosological unit), or a syndrome
if this is not possible);

2l WHO?’s application of the International Classification of Di-
seases (ICD-10) to deaths in the perinatal period (ICD-PM). Ge-
neva: World Health Organization, 2016. License CC BY-NC-SA
3.0 IGO.

22 Federal Law No. 323-FZ of 21.11.2011 (as amended on 03.07.2016)
“On fundamental healthcare principles in the Russian Federation”
(with amendments and additions, in effect since 01.01.2017).

* comprehensive, containing additional (intranoso-
logical) characteristics of pathological processes
(clinical and anatomical form of suffering, type
of course, degree of severity, stage, functional
disorders), including all known morphological,
clinical, laboratory, and other data in this par-
ticular case;

» etiological and pathogenetic (if this does not con-
tradict the medical and social requirements that
have priority);

+ structured and classified (divided into standardized
categories);

* actually and logically justified (reliable) [10, 15,
23, 24];

» corresponding to international nomenclature and
classifications of diseases? [31, 32].

In the Russian public health care system, the gen-
eral structure of the diagnosis is traditionally accepted.
This includes the following categories:

1) the primary disease is a disease that, in itself
or in connection with complications, causes the
primary need for medical care in connection
with the greatest threat to working capacity,
life and health, or leads to disability, or causes
death;

2) complications of the primary disease are no-
sological units, traumas, syndromes and symp-
toms, and pathological processes that are patho-
genetically (directly or indirectly) associated
with the primary disease, but at the same time
they are not its manifestations. Complication
of the primary disease is also defined as a
pathological process, pathogenetically and/or

2 Letter of the Ministry of Health of Russia of 05.12.2014
No. 13-2/1664 (on the direction of the list of added and deleted
sections of ICD-10).
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etiologically associated with the primary dis-

ease, aggravating its course, and often being the

immediate cause of death. The complications
are expedient to list in pathogenetic or time
sequence;

3) comorbidity is a disease that does not have a
causal relationship with the primary disease, is
inferior to it in the degree of need for medical
care, influence on working capacity, hazard to
life and health, and is not the cause of death. Co-
morbidity can be represented by one or several
nosological units (less often by syndromes). Con-
cerning these diseases, certain therapeutic and
diagnostic measures may be performed. Comor-
bidity cannot have fatal complications [10, 15,
23, 24].

In 1971 G.G. Avtandilov, with the purpose of
the account and the analysis of mortality for mul-
tiple reasons, proposed the notion of the combined
primary disease on the basis of emphasizing the
mono-, bi-, and multi-causal types of diagnoses
[1, 2, 9].

The structure of the combined primary disease,
represented by concurrent diseases or polypathia or
primary and underlying medical condition, became
widely used in pathoanatomical practice. Rules
were developed for the isolation of a nosologi-
cal unit taken to the fore in a combined primary
disease as the main unit of account in a statisti-
cal analysis of morbidity and the initial cause of
death in a lethal outcome. The concurrent disease
is defined as the nosological unit of the disease
(disease or trauma), from which the deceased
suffered simultaneously with the primary disease.
Each disease, individually, could definitely lead
to death. A polypathia is defined as a nosologi-
cal unit of the disease (disease or trauma), from
which the deceased suffered simultaneously with
the primary disease, and all these diseases, be-
ing in various pathogenetic relationships and ag-
gravating each other, led to death. Each disease,
separately, would not cause a lethal outcome. An
underlying medical condition is defined as a no-
sological unit of the disease (disease or trauma),
which was one of the causes of the development
of another independent disease (condition), ag-
gravating its course and contributing to the oc-
currence of common fatal complications that led
to death In the case of iatrogenic primary dis-
case, the underlying medical condition is that for
which medical intervention was performed [1, 2,
10, 15, 24].

The WHO rules specify that limiting the analy-
sis to a single condition for each episode entails

the loss of some of the information available [42].
Therefore, it is recommended, if possible, to per-
form coding and analysis of morbidity and mor-
tality by multiple reasons. The plurality of causes
of death is defined as comorbidity [42]. In the
ICD-10, comorbid diseases (conditions) are defined
as other important diseases (conditions) that con-
tributed to death [18, 32]. In the structure of the
diagnosis, it is advisable to specify such comorbid
diseases (conditions) as concurrent diseases, poly-
pathia, and/or underlying medical conditions in an
additional category after the category of “Primary
disease.” They should have common complications
with the primary disease, since they jointly cause
a chain of disease processes that directly led to
death [8].

The basic principles of diagnosis in adults and
children older than 7 days are the same. The excep-
tion is “Separate conditions arising in the perinatal
period” — ICD-10, class XVI, categories PO0—P96.
The issue of interpretation of morphological chang-
es and the establishment of a pathoanatomical diag-
nosis in the perinatal period remains complicated.
In this period, the pathology and cause of death of
a child are largely due to a complex of factors re-
lated to the “mother — placenta—fetus” interaction.
Pathoanatomical diagnosis in cases of death in the
perinatal period should include information about
the diseases and conditions in all components of
the mother-placenta-fetus system and contain sev-
eral parts. The first part is the pathology of the
child, such as the initial and immediate cause of
death, underlying medical condition, concurrent
diseases, polypathia, and concomitant nosological
units. The second part of the information in the
perinatal pathoanatomical diagnosis is associated
with clinical data on the diseases of the mother, in-
cluding pathology of the secundines, which had an
adverse effect on the fetus. It is important to draw
a parallel between the mother’s condition and the
death of the child. The third part in the structure of
the perinatal pathoanatomical diagnosis concerns
conditions that adversely affected the fetus or the
newborn (medical and criminal causes). All these
data should be recorded in the pathoanatomical
diagnosis, clinical and pathoanatomical epicrisis,
and in the certificate of perinatal death (strictly in
unified terminology) [3]. Diseases of the mother,
the pathology of the secundines, as well as all
information about external causes are included in
the diagnosis in order of their importance in the
initial cause of death of the child. According to
modern requirements, this diagnosis must comprise
the moment of death of the child and refer it to
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a certain period: antenatal (before the onset of la-
bor), intranatal (during labor), and early neonatal
(168 h of life of the newborn).

Expressing the pathological sequence of the
child and the mother, which led to perinatal
death, provides valuable information for the sub-
sequent development of therapeutic and preven-
tive measures aimed at reducing perinatal mortality
[41].

Based on the above provisions, we render the
structure of the pathoanatomical diagnosis for cas-
es of perinatal death.

1. Pathology of the child (fetus).

1. Primary disease.

2. Concurrent diseases, polypathia, underlying medi-
cal conditions (comorbid diseases, if available).

3. Complications of the primary disease (and those
of comorbid disease, if available).

4. Comorbidity.

1I. Pathology of secundines.

II1. Pathology of the mother, pregnancy, and child-

birth.

An example of a pathoanatomical diagnosis.

Primary disease. Intraventricular nontraumatic
hemorrhage with damage to brain tissue of the
31 degree; hemorrhagic tamponade of the lat-
eral ventricles III and IV (blood volume 10 ml)
(P52.2).

Polypathia. Syndrome of respiratory distress
in a newborn: hyaline membranes of the lungs
(P22.0).

Complications. Aspiration of amniotic fluid. Dis-
seminated intravascular blood coagulation syndrome:
uneven plethora of internal organs, multiple hem-
orrhages, fibrinous thrombi, erythrostasis. Cerebral
edema.

Comorbidities. Extremely low birth weight
(550 g, body length of 31 cm), gestational age of
23-24 weeks.

Pathology of secundines. Ascending amniotic in-
fection: purulent membranite, subchorial intervillositis,
umbilical phlebitis.

Pathology of the mother, pregnancy, and
childbirth. Chronic pyelonephritis. Myopia of the
3t degree, primary chorioretinal degeneration of the
retina. Primary sterility for 10 years. Abnormal de-
velopment of the reproductive system, namely the
rudimentary right uterine horn (removal of the ru-
dimentary horn and the fallopian tube on 07.2016).
The present pregnancy II IVF (I - medical abortion).
First labor, emergency cesarean section at the term
of week 23/24. Extraction of infant from uterus at
the pelvic end.

6. APPROACHES TO INTERPRETATION
OF CERTAIN CONDITIONS REPRESENTING
THE INITIAL CAUSE OF DEATH IN THE
PERINATAL PERIOD

The manual “WHO’s application of the Interna-
tional Classification of Diseases (ICD-10) to deaths
in the perinatal period: ICD-Perinatal Mortality
(ICD-PM)” identifies the main groups of causes of
perinatal death that should be attributed to a specific
period: antenatal (before labor), intranatal (during la-
bor), and early neonatal period (168 hours of life of
the newborn) 4,

There are certain difficulties in the choice of
the initial cause of death and the interpretation
of individual conditions that arise in the perinatal

period.

Congenital abnormalities (malformations),
deformities, and chromosomal abnormalities
(Q00-Q99).

Congenital malformations hold a specific place in
perinatal pathology in the frequency and severity of
the lesion.

When establishing a diagnosis in cases of con-
genital malformations, the following points should
be considered:

1) The diagnosis must not be limited to “congenital
malformation” or “multiple malformations.” This
generic term should be followed by a detailed de-
scription of the forms.

2) In cases of multiple malformations, it is neces-
sary to establish whether the set of detected de-
fects corresponds to a specific syndrome (genetic,
chromosomal, or environmental), which is of great
importance in the prevention of congenital malfor-
mations.

Congenital malformations with complications that
are incompatible with life or that lead to fatal com-
plications, remain the primary pathology and are es-
tablished as a major disease in the pathoanatomical
diagnosing.

In cases where congenital malformations are com-
bined with infectious diseases, these two nosological
forms, depending on the severity and nature of the
lesion, may appear in the diagnosis as concurrent dis-
eases or polypathia. Also, congenital malformations
can be classified as underlying medical conditions or
comorbidities, depending on their role in thanatogen-
esis [3].

Prematurity (P05). In accordance with the instruc-
tions of Volume II of the ICD-10, prematurity should
not be indicated as a primary disease or condition

24 WHO?’s application of the International Classification of Diseases
(ICD-10) to deaths in the perinatal period (ICD-PM). Geneva: World
Health Organization, 2016. License CC BY-NC-SA 3.0 IGO.
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of the fetus or a newborn, unless this was the only
known condition of the fetus or newborn.

According to the current rules of the ICD-10,
low body weight and prematurity are recorded with-
in a single code (in the presence of data on body
weight and gestational age, the priority in coding
is the body weight), but if prematurity is the cause
of low body weight, then the inverse proposition
is not necessarily correct. Prognosis for premature
children with low weight, corresponding to gesta-
tion, differs from the prognosis for children with
the same weight, which is considered small for this
gestation period [39].

It is recommended that prematurity be indicated
as a primary disease or a pathological condition of
the newborn only if there is other evidence of this
assumption — for example, if the gestational age is
less than 28 weeks.

In addition, according to the instructions of Vo-
lume II of the ICD-10, the diagnosis of prematurity
can be indicated as the main cause of the disease or
pathological condition of the newborn only if respi-
ratory failure is indicated as the only other cause of
perinatal death [39].

Birth trauma (P10-P15). Birth trauma can be
regarded as the primary disease only in the case
of detection of the morphological substrate of me-
chanical damage to the tissues of the child or fetus.
This includes sprain, breakage, bursting, fractures,
and dislocations. In this case, the diagnosis should
begin with indications of localization and the nature
of mechanical damage to the tissues of the child
(fetus) obtained in the process of delivery® [20].
A variety of hemorrhages, including intracranial
ones (subdural, intraventricular), as well as cerebral
leukomalacia (P91.2), without indicating mechani-
cal injuries cannot be considered as birth trauma
and should be treated as complications. These
pathological conditions are not only detected with
birth trauma, but also with asphyxia, congenital
infections, pneumopathy, hereditary and acquired
hemorrhagic diathesis, and infusion hyperosmolar
therapy [20].

Asphyxia of the fetus and the newborn
(P20, P21). In most cases, asphyxia of the fetus (in-
trauterine asphyxia) is the result of the following: 1)
acute termination of uteroplacental or placental-fetal
circulation or 2) manifestations of various fetopathies
of infectious and noninfectious genesis [7]. Asphyxia
of the fetus can only be considered as a major dis-

% Information-methodical letter “Proposals for the pathoanatomical
interpretation and coding of the ICD-10 of some forms of perinatal
pathology”, approved by the Directorate General of Health Services
of the Administration office of the Chelyabinsk region, 1999.

ease in cases of stillbirth. It is necessary to indicate
the period of its onset: antenatal (P20.0) or intranatal
(P20.1).

Asphyxia of a newborn is a pathological condi-
tion caused by the failure of the child’s indepen-
dent breathing. A disorder of the act of independent
breathing can be observed at the birth of a child
in a state of hypoxia or who otherwise become
increasingly hypoxic in the first hours and days
of extrauterine life [7]. In newborns, regardless of
body weight and gestational age, it is necessary to
avoid assessing the detected asphyxia as a primary
disease and to continue searching for its substrate,
which is most often represented by pneumopa-
thies, residual intrauterine asphyxia, congenital ab-
normalities of the lungs or heart, and infections.
These types of pathologies should be regarded as
primary diseases of a newborn. Asphyxia should
be registered as a fatal complication and coded
with P21 [2, 3].

In cases of fetal asphyxia with an artificial termina-
tion of pregnancy for medical reasons, the mother’s
primary disease is indicated as antenatal asphyxia
(P20.0), and the mother’s pathology is coded in ac-
cordance with her existing disease, which caused the
pregnancy termination.

In the case of artificial termination of pregnancy,
as indicated in the fetus, the fetal disease as the cause
for termination of pregnancy should be indicated as
the primary disease, and the provoked asphyxia con-
sidered a complication and an immediate cause of
death [20].

Respiratory disorders characteristic of the
perinatal period (pneumopathy). Respiratory
distress syndrome (RDS) of a newborn is a re-
spiratory disorder in children in the first days of
life due to the immaturity of the lungs and the
primary deficit of surfactant. The occurrence of
RDS is higher in children born at lower gesta-
tional ages and with low birth weights. Patho-
anatomically, pneumopathies are defined, which
are included in the categories of “Hyaline mem-
brane disease” (P22.0), “Primary atelectasis of a
newborn” (P28.0), and “Pulmonary hemorrhage”
(P26). These conditions are more common in
premature infants with congenital infections. In
these cases, the infection should be considered
as the primary disease, and pneumopathy should
be considered as a complication. According to
P.A. Samokhin, T.A. Del [20], only “noninfec-
tious” or unspecified pneumopathy can claim the
role of the equivalent of a nosological unit and
be the initial cause of death (the primary disease).
All forms of pneumopathy are usually complicat-

@ Tlegmarp. 2018.T. 9. Bein. 3 / Pediatrician (St. Petersburg). 2018;9(3)

[SSN 2079-7850



REVIEWS /0b30PbI

101

ed by asphyxia of the newborn, which should al-
ready be considered as the cause of immediate
death [2, 3].

Infectious diseases specific for the perinatal
period (P35-P39). This block of three-digit catego-
ries includes infections acquired in utero or during
labor.

Intrauterine infectious diseases in the perinatal
period should be considered as the primary diseases
in cases when the fetus (newborn) has a generalized
nature of alterative changes, exudative or prolifera-
tive inflammation in the lungs, brain, liver, and other
organs.

The final pathoanatomical diagnosis of intra-
uterine infection in the fetus (newborn) should
be based on the data of the morphological study
when comparing them with the results of labora-
tory studies. For verification, it is necessary to
perform virological, bacteriological, and immuno-
histochemical studies. In children with congenital
infections, low body weight, icterus of the skin, and
hyperplasia of the liver and spleen are noted. As
a rule, there is an accidental transformation of the
thymus. The inflammatory changes in the secun-
dines (in the membranes and chorion frondosum)
must be revealed.

In cases of detection of the infectious process
in the perinatal period, we recommend using blocks
of categories “Congenital viral infections” (P35),
“Other infectious diseases specific for the perinatal
period” (P39), more precisely, the codes of four-
digit sub-categories “Intra-amniotic fetal infection,
not classified in other categories” (P39.2), “Other
specified infection specific for the perinatal period”
(P39.8), “Congenital syphilis” (A50), “Bacterial sep-
sis of a newborn” (P36), “Other congenital infectious
and parasitic diseases” (P37), and “Omphalitis of a
newborn with minor or no bleeding” (P38).

Neonatal aspiration of meconium (P24.0), am-
niotic fluid and mucus (P24.1). The different de-
grees of aspiration of meconium and/or amniotic
fluid is a consequence of intrauterine hypoxia and
is almost always observed with antenatal or intra-
natal asphyxia; therefore, aspiration syndrome can
be included in the intranosological characteristics
of asphyxia [7, 20].

In the event that aspiration syndrome is revealed
in the study of the deceased newborn child, in the
absence of other causes of death, it should be con-
sidered as the initial cause of death (the primary
disease), and the wording of the diagnosis should
start with it.

Intracranial nontraumatic hemorrhage in fe-
tus and newborn (P52). Intraventricular hemor-

rhage (IVH) (P52.0-P52.2) is the most severe and
the most frequent (60%—-90% of cases) brain damage
in premature newborns. It is noted that lower the
gestational age and body weight is at birth, more
often and severe is the IVH. Among antenatal factors,
intrauterine viral infection plays a major role [6].
IVH, as a rule, is combined with fetal and newborn
asphyxia, pneumopathy, infections, and other con-
ditions accompanied by circulatory disorders in the
central nervous system. Therefore, in each case, one
should approach the problem of the primary disease
individually 1. e., it is necessary to decide which pro-
cess predominates in severity (hemorrhage or, for ex-
ample, pneumopathy) and serves as the initial cause
of death [2, 3, 7]. It is recommended that IVH be
considered as a primary disease in cases of perinatal
death when a number of signs are established. These
include if the mass of clots and liquid blood takes up
more than 50% of the lumen of the ventricle and if
there is [IVH in combination with parenchymal hem-
orrhage (periventricular hemorrhage). These changes
correspond to the 3 degree of IVH in the ICD-10.
A more severe lesion is hemorrhagic periventricu-
lar infarction, which is conditionally designated as
IVH-4 [6].

HIV infection. HIV infection in the mother may
increase the risk of perinatal death [32], the cause—
effect relationship is usually difficult to establish, so
it is necessary to distinguish cases of perinatal death
that occur due to other maternal conditions in the
context of which HIV infection in the mother was a
minor problem.

It is recommended to classify the death cases of
children in the context of the mother’s HIV status.
This will enable a clarification of the role of HIV
in the mother in the structure of perinatal mortal-
ity [32].
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