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Objective. To assess the length of the body in infants from mothers with a burdened somatic and obstetric-gyneco-
logical history, including with a delay in the growth of the fetus of various types of mild severity, in comparison with
each other, with healthy children from practically healthy mothers and with children from mothers with an aggravated
somatic and obstetric-gynecological history, but without delayed fetal growth. Material and methods. 166 new-borns
were monitored since birth, including 72 infants born after abnormal pregnancies with mild foetus growth and deve-
lopment retardation (gr. 1), and 69 infants born after abnormal pregnancies, but without any retardation (gr. 2), born
by mothers with previous somatic and gynaecological disorders. The symmetrical intrauterine growth and development
retardation was diagnosed in 15 infants (20.83%) (subgr. 1b), whereas the dissymmetric retardation was diagnosed
in 57 children (79.17%) (subgr. 1a) from gr. 1. Practically healthy infants born by practically healthy mothers after
normal pregnancies made up gr. 3 (25 subjects). Children are full-term, looked round in 1 (154), 3 (138), 6 (131),
12 (119 children) months. Comprehensive analysis of history, inspection, body height. Distribution-free statistical analy-
sis methods. Results. The differences (p < 0.01) in body length (Me, cm) in children at birth between the subgr. 1b (48)
and gr. 2 (52); in 1 month between subgr. 1a (53) and 1b (52.5); in 3 months between subgr. 1a (60) and gr. 2 (62); in
6 months between subgr. 1a (66.5) and 1b (65.5); in 12 months between subgr. 1a (74.25) and 1b (73), subgr. 1a and
gr. 2 (76), subgr. 1b and gr. 2. Increase of body length to 1 month in children subgr. 1a (4) and 1b (4.5) in comparison
with children gr. 2 and 3 by 1 and 1.5 cm respectively more; to 3 months in children subgr. 1a (7) and gr. 2 (7) are
comparable and more than children subgr. 1b. by 0.5 cm, gr. 3 by 1 and 0.5 cm respectively; to 6 months in children
subgr. 1a (6.5) and 1b (6.5) more than the gr. 2 by 0.5 cm, less than the children gr. 3 by 0.5 cm; to 12 months in
children subgr. 1a and 1b; gr. 1, 2 and 3 are comparable. To 12 months in children subgr. 1b in relation to children
gr. 2 and 3 less by 0.5 cm. Conclusion. The established difference in body-length should be taken into account during
the dispensary observation in order to decide whether to carry out corrective measures.

Keywords: body height; infants; intrauterine growth and development retardation.
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Uenb. OueHUTb ANMHY Tena y AeTel TpyLHOro Bo3pacTa OT MaTepei C OTArOWEHHbIM COMaTUYeCKMM M akylep-
CKO-TMHEKONIOTMYECKMM aHaMHEe30M, B TOM YMCIE C 3a[EPXKKOW pocCTa MaoAa pasHbiX TUMOB JIEFKOW CTEMEHU TsaxXe-
CTW, B CPaBHEHMWM Mexay coboi, CO 340pOBbIMM AETbMM OT MPAKTUYECKM 340POBbIX MaTepeil M C AeTbMM OT MaTe-
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pev C OTArOWEHHbIM COMATUYECKMM M aKYLWepCKO-TMHEKONOrMYeCKMM aHaMHe30M, Ho 6e3 3aAepXKu pocTa nioaa.
Marepuanbl u metopbl. C poxxaeHus Habnoganucs 166 neteid. M3 HUX poOXKAEHbI B UCXOAE OC/IOXKHEHHbIX BepeMeHHOCTeN,
B TOM UMCJie C 3a4epPXKOM pocTa NaoAa nerkom crenexnm Tsxxectu 72 (1-a rpynna) n 6e3 TakoBor 69 (2-g rpynna) Matepsamu
C OTATOWEHHbIM COMATUYECKMM U TMHEKONOrMYeCKMM aHaMHe30M. 3afilepXKa BHYTPUYTPOOHOro pasBuTus runonnactuye-
cKoro Tuna aunarHocTuposaHa y 15 (20,83 %) neteii (nogrpynna 16), runotpoduyeckoro tTuna — y 57 (79,17 %) (noarpynna
1a) petert 1-i1 rpynnbl. MNpakTMyeckn 340poBbie LeTH, POXAEHHbIE OT NPakTUYeCKU 340pOBbIX MaTepel B ucxone Gusno-
nornyeckmx bepemMeHHoOCTeNn, CoOCTaBuan 3-to rpynny — 25 geten. [letn goHoweHHble ocMaTpuBanucb B 1 (154), 3 (138),
6 (131) n 12 (119 peteit) mec. NponsBeneH KOMMIEKCHbIM aHaNM3 LaHHbIX aHAMHe3a, 0CMOTPa, AJMHbI Tena. [pumeHeHbl
HenapameTpuyeckmMe MeToAbl CTAaTUCTUYeCKoro aHanusa. Pesynbratbl. [JokasaHbl pasnuuug (p < 0,01) anuHel Tena (Me,
CM) y OeTell npu poxaeHun mMexay noarpynnoi 16 (48) u 2-it rpynnoit (52); B 1 mec. mexay noarpynnamu la (53) u 16
(52,5); B 3 mec. mexxay noarpynnoi la (60) u 2-i rpynnoi (62); B 6 mMec. mexay noarpynnamu la (66,5) n 16 (65,5);
B 12 mec. mexpay noarpynnamu la (74,25) n 16 (73), noarpynnoi 1la u 2-i rpynnoi (76), noarpynnow 16 u 2-i rpynnon.
Mpubaska anuHbl Tena K 1 mec. y aetei noarpynn 1la (4) n 16 (4,5) B cpaBHeHUn € feTbMMU 2-i M 3-i rpynn Ha Gonblie
1 un 1,5 cM cooTBeTCTBEHHO; K 3 Mec. y aeTer noarpynnel 1a (7) u 2-i rpynnel (7) conoctaBMMa M Gonblue, YeM y AeTen
noarpynnbl 16 Ha 0,5 cm, 3-it rpynnbl Ha 1 1 0,5 cM COOTBETCTBEHHO; K 6 Mec. y aeTei noarpynn la (6,5) u 16 (6,5)
6onblie, yeMm y geteit 2-i rpynnel Ha 0,5 cMm, MeHblwe yeM y geTteit 3-i rpynnsl Ha 0,5 cm; k 12 mec. y petelt nogrpynn la
n 16; 1, 2 n 3-i rpynn conoctasuma. K 12 mec. y geteit noarpynnbl 16 B CpaBHeHUU C AeTbMU 2-i U 3-1 Tpynn MeHblue
Ha 0,5 cm. BbiBoabl. 3afepxka BHYTPUYTPOOHOrO pa3BMTUS LaXKe NErkon CTeneHu TSXEeCTU onpenenseT U3MEHEHMS CO
CTOPOHbI ANMHbI Tena AeTel rpyaHOro Bo3pacTa, YTo HeobXoAMMO YyuMTbIBaTb NPU AMCNAHCEPHOM HabnoAeHUn Ang npo-

BeEeHUS KOPPUTUPYIOLWUX MEPONPUSTUIA.

KntoueBble cnoBa: onnHa Tena; oetu; 3a4epxka BHyTpVIyTpO6HOFO pa3BuTua.

INTRODUCTION

Despite the prominence and knowledge of the
consequences of intrauterine growth retardation (IUGR)
[1, 2, 4-12], doctors do not focus on the correct
and adequate assessment of physical development
and its changes in infants, which does not enable to
prevent timely an individual’s health disorder in the
subsequent stages of growth and development. These
disorders can appear in the form of delayed puberty
or short stature. The aforesaid is confirmed by the fact
that these pediatric patients are discharged from the
departments of physiology of newborns in perinatal
centers as practically healthy and are then monitored
in outpatient medical care facilities.

The work aimed to compare between the body
height in infants born to mothers with a burdened
somatic, obstetric, and gynecological history, including
those with fetal growth retardation of different types of
mild severity, and healthy children born to practically
healthy mothers, as well as pediatric patients without
fetal growth retardation, born to mothers with a
burdened somatic, obstetric, and gynecological history,
but without fetal growth retardation.

MATERIALS AND METHODS

A nonrandomized  controlled  comparative
prospective cohort study was conducted. The material
was collected during 2014-2017 from the departments
of physiology of newborns and consultative and
diagnostic departments of the perinatal centers of
clinics of the Saint Petersburg State Pediatric Medical
University and V.A. Almazov National Medical
Research Center in Saint Petersburg.

Fetal growth retardation was initially diagnosed
by gynecologists, and subsequently, the diagnosis of
IUGR was confirmed by neonatologists, which was
documented. All newborns diagnosed with [UGR had
body mass indices lower than the P percentile (less
than two standard deviations) compared with those
appropriate for gestational age (i.e., the gestational
age at which the baby was born). All newborns with
mild hypotrophic ITUGR had a body weight in the
range of percentiles P, —P, (1.5-2 standard deviations)
with normal or moderately reduced body height rela-
tive to the gestational age. All newborns with mild
hypoplastic [IUGR had a weight and body height below
the percentile P, (less than the standard deviation 2)
relative to the gestational age.

The infants were enrolled in the study group in
parallel, since birth. The criteria for inclusion of
pediatric patients in the compared groups were the
physiological course of pregnancy in practically healthy
mothers and complicated pregnancies, including those
with fetal growth retardation of various types of mild
severity, as well as those without it, in women who
had a burdened somatic and gynecological history,
with delivery at weeks 37-42.

During the first year of life, three groups of
full-term pediatric patients were monitored, namely,
groups 1, 2, and 3. Group 1 included pediatric
patients born to mothers with a burdened somatic,
obstetric, and gynecological history, including fetal
growth retardation. Group 2 included pediatric patients
born to mothers with a burdened somatic, obstetric,
and gynecological history, but without fetal growth
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retardation. Group 3 included practically healthy
children born to practically healthy mothers in the
outcome of the physiological course of pregnancy.
Hypotrophic ITUGR was diagnosed in 57 pediatric
patients (subgroup la), and hypoplastic IUGR
was diagnosed in 15 patients (subgroup 1b). The
examination points were days 2-3 as well as months
1, 3, 6, and 12 of the pediatric patients’ lives (Table 1).

The study did not include infants born with IUGR
due to hereditary and infectious factors. Additional
studies and subgroups for their inclusion were not
planned.

Group 1 included newborns with a body weight
of 2720 g (2540-2840); 55 of these pediatric patients
(76.39%) were born through vaginal delivery. Subgroup
la included pediatric patients with a body weight of
2770 g (2600-2900). Subgroup 1b included patients
with a body weight of 2390 g (2300-2590). Group
2 included newborns with a body weight of 3350 g
(3020-3650); 59 of them (85.51%) were born through
vaginal delivery. Group 3 included newborns with a
body weight of 3350 g (3250-3450), which were born
through vaginal delivery. The median body weight
(measured in grams) in pediatric patients of group 1
and subgroups la and 1b was lower in comparison

Tumber of examined children of studied age periods

with pediatric patients of group 2, while it was greater
in pediatric patients of subgroup la in comparison
with pediatric patients of subgroup 1b. The median
body weight in pediatric patients of subgroup 1b was
lower compared with pediatric patients of group 3
(p < 0.01, Kolmogorov—Smirnov test). Estimation of
body weight of newborns included in the study is
presented in Table 2.

The outcome was registered by V.V. Derevtsov,
which included a comprehensive analysis and
assessment of medical history, physical examination,
and measurement of body height according to standard
methods using a height meter [3].

The newborns included in the study were
overwhelmingly discharged from the physiology
departments of newborn perinatal centers on days
3-5 of life.

Forty-nine (85.96%) pediatric patients of group 1,
48 (78.69%) pediatric patients of group 2, and 22
(88%) pediatric patients of group 3 were breastfed up
to three months of life; 42 (76.36%) pediatric patients
of group 1, 38 (70.37%) of the pediatric patients of
group 2, and 20 (80%) of the pediatric patients of
group 3 were breastfed up to six months of life; 12
pediatric patients of group 1, 12 pediatric patients of

Table 1 / Tabnuya 1

KonuyecTBo 06cnenoBaHHbIX feTell B M3y4YaeMble BO3PACTHbIE NepUoLbl Pa3BUTUSI OpraHM3ma

Number, n (abs.) / KonnuectBo nanuenTtos, n (adc.)
Age / Bospacr Group 1/ 1-4 rpynma Group 2/ Group 3/
Total / Beero Subgroup la/ Subgroup 16 / 2-5 rpymma 3-1 rpymma
Hoarpymnma la Hoarpymnma 16

At birth / Ilpu poxaennn 72 57 15 69 25
1 month / 1 mecsn 64 40 14 65 25
3 months / 3 mecsina 58 46 12 55 25
6 months / 6 mecsieB 56 43 13 50 25
12 months / 12 mecsues 46 36 10 48 25

Table 2 / Tabauya 2

Assessment of descriptive statistics of body weight (g) in newborns at birth
OueHKa pe3ynbraTa onucaTesibHOWM CTaTUCTUKM MacChbl TeNa (I) Y HOBOPOXAEHHbIX NMPU POXAEHUM

Indication / [loka3arens n Me min max 0,, 0. IS’ZZDI/)[Z;Z MHTS;?;&;::;:H:;I@QMM
Mass of a body, g / Macca tena, r
Subgroup la / Iloarpynma la 57 2770 2120 3100 2600 2900 980 300
Subgroup 16 / Tloarpynmna 16 15 2390 1960 2870 2300 2590 910 290
Group 1 / 1-1 rpynma 72 2720 1960 3100 2540 2840 1140 300
Group 2 / 2-s rpynna 69 3350 2630 4070 3020 3610 1440 590
Group 3 / 3-a rpynna 25 3350 3100 3650 3250 3450 550 200

Note. n — quantity, Me — median body weight in grams, min — minimum value, max — maximum value, Q,,, and Q.. — 25" and 75"
percentiles respectively. [Ilpumeuanue. n — Konu4ecTBO. Me — MeJuaHa MAcChl TeJia B TpaMMax, min — MHHUMAaJIbHOC 3HAYCHUE,
max — MaKCHMaJbHOe 3Hauenue, 0., O, — 25-i u 75-1 MPOUEHTHIIH COOTBETCTBEHHO.
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group 2, and seven pediatric patients of group 3 were
breastfed up to 12 months of life.

All stages of the study conformed to the legislation of
the Russian Federation, international ethical standards,
and regulatory documents of research organizations and
were approved by the relevant committees, including
the ethics committees of the V.A. Almazov National
Medical Research Center (extract from protocol no. 59
dated March 17, 2014) and the Saint Petersburg State
Pediatric Medical University (extract from protocol
no. 12/3 of December 4, 2017).

During the study, there was no shift in time intervals.
No medical interventions were planned. Participation
in the study was terminated at the voluntary request of
legal representatives and with the end of the planned
follow-up period. There were no specific factors that
could affect the external generalizability of the study
findings.

Statistical Analysis. The sample size was not
previously calculated and was imposed according to
the scientific and ethical considerations. A software
package for statistical analysis StatSoft Statistica v 6.1
was used. The parameters of quantity (n), median (Me),
quartiles (Q,,; @,), minimum (min) and maximum
(max) values, interquartile range, and confidence
interval (p) were calculated. Two independent groups
were compared using the nonparametric Kolmogorov—
Smirnov test. The results of the correlation analysis of
indicators were evaluated using the statistical analysis
of Spearman’s rank correlation. The differences were
considered statistically significant at p < 0.05.

STUDY RESULTS

Data analysis of descriptive statistics of body height
in pediatric patients of the first year of life, presented
in Table 3, proved (p < 0.01, the Kolmogorov—Smirnov
test) that the median body height at birth in pediatric
patients of subgroup 1b is lower in comparison with
pediatric patients of group 2b. It was greater in
pediatric patients of subgroup la compared to pediatric
patients of subgroup 1b at the age of one month.
It was lower in pediatric patients of subgroup la
compared to pediatric patients of the group 2 at the
age of three months. It was greater in pediatric patients
of subgroup la compared to pediatric patients of
subgroup 1b at the age of 6 months. It was greater in
pediatric patients of subgroup la compared to pediatric
patients of subgroup 1b and lower in pediatric patients
of subgroups 1la and 1b compared to pediatric patients
of group 2 at the age of 12 months.

Median increase in body height from birth to the
age of one month in pediatric patients of subgroups la
and 1b (4 and 4.5 cm, respectively) is 1 and 1.5 cm
greater, respectively, compared to pediatric patients

of groups 2 and 3 (3 and 3 cm, respectively). In
pediatric patients of subgroup la and group 2, aged
one to three months, it is comparable (7 cm), 0.5 cm
greater compared to pediatric patients of subgroup 1b,
and 1 and 0.5 cm greater, respectively, compared to
pediatric patients of the group 3. In pediatric patients
of subgroups la and 1b, aged three to six months, it
is comparable (6.5 cm each), 0.5 cm greater compared
to pediatric patients of group 2, and 0.5 cm lower
compared to pediatric patients of group 3. In pediatric
patients of subgroups la and 1b and groups 1, 2,
and 3, aged six to twelve months, it is comparable.
However, in pediatric patients of subgroup 1b, aged
six to twelve months, it is 0.5 cm lower, compared to
pediatric patients of groups 2 and 3 (Table 3).

DISCUSSION

The data characterizing the aspects of the physical
development of pediatric patients born with mild
IUGR, obtained in our study, coincide in part with
the findings of other scientists [2, 4, 10]. Researchers
Islamova K.F. et al. [2] stated that the body height in
pediatric patients born with [IUGR reaches age standards
of three months of life. We did not record significant
differences in body height during the observed periods
of the body development in pediatric patients of group
1 and subgroups la and 1b compared to pediatric
patients of group 3. However, in pediatric patients
of subgroup la, lower values of body height at the
age of three and 12 months was proved compared to
pediatric patients of the group 2. In pediatric patients
of subgroup 1b, lower values of body height at the
age of 12 months was proved compared with pediatric
patients of group 2. In pediatric patients of subgroup
la, higher values of body height at the age of one,
six, and 12 months was proved compared to pediatric
patients of subgroup 1b.

An analysis of the median increase of body height
revealed that, in pediatric patients of group 1, higher
values were found at the age of 1 and 3 months
and lower values were found at the age of 6 months
compared to the pediatric patients of group 3, and
compared to pediatric patients of group 2, greater
values were found at the age of one month. In pediatric
patients of subgroup la, compared to pediatric patients
of group 2, a greater median increase of body height
at the age of one and six months was proved, and
compared to pediatric patients of the group 3, a
greater value was proved at the age of one and three
months and a lower value was proved at the age
of six months. In pediatric patients of subgroup 1b,
compared to pediatric patients of group 2, a greater
median increase of body height at the age of one and
six months and a lower median at the age of three and
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Table 3 / Tabauya 3

Evaluation of the result of descriptive statistics of body length (cm) in children of the first year of life
OueHKa pe3ynbTaTa OnucaTeNlbHOM CTaTUCTUKM ANKHbI TeNa (CM) y AeTel NepBOro rofa XXu3Hu

Indication / IToka3arens n Me | min | max | O, | O IS)Z;S[ Z)Z HHTgll;:g;::;f}l:;p;a/%mx

ﬁ;i‘;ﬁ‘ )K/HeHM 57 |49.00| 47.0 | 52.0 | 48.0 | 50.0 5.0 2.00
Subgroup la / 1 month / 1 mecs 50 |53.00| 50.0 | 56.5 | 51.5 | 54.5 6.5 3.00
Toarpynma la |3 months / 3 mecsina 46 |60.00| 56.5 | 63.0 | 59.0 | 61.0 6.5 2.00
6 months / 6 mecs1eB 43 166.50| 62.0 | 72.0 | 65.0 | 67.5 10.0 2.50
12 months / 12 mecsiues | 36 | 74.25| 68.5 | 81.0 | 73.0 | 76.5 12.5 3.50
ﬁ;i‘;t: )K/HeHM 15 |48.00| 45.0 | 50.0 | 47.0 | 49.0 5.0 2.00
Subgroup 16/ |1 month / 1 mecan 14 |52.50| 47.0 | 55.0 | 51.0 [ 540 | 8.0 3.00
Ioarpynma 16 |3 months / 3 mecsina 12 |59.00 | 56.0 | 62.5 | 57.6 | 60.0 6.5 2.35
6 months / 6 mMecsiuen 13 [65.50| 61.0 | 68.5 | 63.5 | 66.5 7.5 3.00
12 months / 12 mecsaues 10 |73.00] 69.0 | 76.5 | 72.0 | 75.0 7.5 3.00
ﬁ;ﬁ‘;t: )K/aeﬂm 72 |49.00 | 45.0 | 52.0 | 48.0 | 500 | 7.0 2.00
Group 1/ 1 month / 1 mecsix 64 [53.00| 47.0 | 56.5 | 51.5 | 54.5 9.5 3.00
1-1 rpynna 3 months / 3 mecsina 58 [59.75 ] 56.0 | 63.0 | 58.5 | 61.0 7.0 2.50
6 months / 6 mecsiLieB 56 |66.10 | 61.0 | 72.0 | 64.5 | 67.5 11.0 3.00
12 months / 12 mecstues | 46 | 74.00| 68.5 | 81.0 | 72.5 | 76.0 12.5 3.50
ﬁ;i‘;ﬁ‘ )K/HeHM 69 |52.00|49.0 | 57.0 [ 50.0 | 53.0| 8.0 3.00
Group 2 / 1 month / 1 mecs 56 |55.00|50.5 | 63.0 | 54.5 |56.75 12.5 2.25
2-s rpy1mna 3 months / 3 mecsina 55 162.00| 56.0 | 69.5 | 60.5 | 63.5 13.5 3.00
6 months / 6 mecs1eB 50 |68.00]62.0 | 73.0 | 66.0 | 70.0 11.0 4.00
12 months / 12 mecsiues | 48 |76.00| 69.0 | 82.0 | 74.5 | 78.5 13.0 4.00
ﬁ;i‘;t: )K/HeHM 25 |51.00|49.5 | 53.0 | 505|520 | 35 1.50
Group 3 / 1 month / 1 mecsing 25 |54.00| 53.0 | 56.0 | 53.5 | 550 | 3.0 1.50
3-g rpynmna 3 months / 3 mecsina 25 [60.00| 58.0 | 62.0 | 59.0 | 61.0 4.0 2.00
6 months / 6 mMecsiten 25 [67.00| 64.5| 69.0 | 66.0 | 67.5 4.5 1.50
12 months / 12 mecsmes | 25 | 75.00| 73.0 | 78.0 | 74.5 | 76.0 5.0 1.50

twelve months were proved, and compared to pediatric CONCLUSION

patients of the group 3, a greater value at the age of
one and three months and a lower value at the age
of six and twelve months were proved. In pediatric
patients of subgroup la, compared to pediatric patients
of subgroup 1b, the median increase of body height
was of a lesser value at the age of one month and of
a greater value at the age of three months. These data
reveal the pattern of growth retardation in pediatric
patients born with [UGR starting from the second half
of life, in especially those with the hypoplastic type,
and the variability of gains.

IUGR of even mild severity of the hypoplastic and
hypotrophic types determines changes in the body
height and its growth dynamics in infants, which
should be taken into account by doctors when they
follow up the case for timely identification of possible
disorders in the long term in order to resolve the issue
of the appropriateness of corrective events.
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