AHaToMo-cpusnonornyeckue
OCOOEHHOCTU HeAOHOLWEeHHbIX
nerteun

Anatomo-physiological features of
preterm the newborn



* HeaoOHOLLIEHHbIN HOBOPOXXOEHHbIV
- pebeHOK, POAMBLLUNCA B CPOKE

bepemeHHOCTM OT 22 Oo 37 Hepgenu (Ao
260-ro gH4 rectauumn).

* Premature baby - a baby born at term of

pregnancy from 22 to 37 weeks (up to 260
days of gestation).



YCNOBHO BbIAENAIOT 4 CTENEHN
HeJOHOLUEeHHOCTM:

Conventionally, there are 4 degrees of prematurity:

| cTeneHb. 36 — 37 Hegenb, Bec 2001-2500 ., poCT 40—-47 CcMm
Il cTeneHb. 32 — 35 Hepgernb, BeCc 1501-2000 ., pocT 37 -40
CM

lll cTeneHb. 28 — 31 Hegend, Bec 1001-1500 ., pocT 35 —-37
CM

IV cteneHb. MeHee 28 Heaernb, BeC MeHee 1000 ., poCT
MeHee 35 CM

| degree. 36 — 37 weeks, the weight of 2001-2500 g., height 40 —
47 cm

Il degree. 32 — 35 weeks weight 1501-2000 g., height 37 — 40
cm

Ill degree. 28 to 31 weeks, the weight of 1001-1500 g., height
35-37cm



cTteneHn HeAOHOWEHHOCTHU

CTerieHb | 'ecTaljuOHHBIN Macca
He/TOHOIIIeHHOCTH BO3paACT Tesa
| 37-35 HeJlle/lb 2500-2000r
11 34-32 Hepnenu 2000-1500r
111 31-29 Henesb 1500-1000r
1V 28-22 Hee/mr MeHee 1000r




[loHATHSA. .. Concepts...

* HMT - HoBOpOXOEHHbIE, pOOAMBLLMNECSH C MACCOWU
Tena go 2500 r, cHyuTarTCcd nnogamMmm ¢ HU3KOU
MacCcou Tena npu poXxgeHuu;

« OHMT - c 04eHb HM3KOW Maccol Tena - 4o 1500 T;

« OHMT - c akcTpemaribHO HU3KOM Maccomn Tena -
0o 1000r.

* LBW - infants born weighing 2500 grams are
considered a fruit with low body weight at birth;

* VLBW, very low birthweight as 1,500 grams;
 ELBW - extremely low birth weight up to 1000 g.



CTEMEHW HEAOHOLWEHHOCTU MANbILA  &3ON

Hep.onowennwt Hen,ono&ueunw: HegoHoweHHbIN
C 3KCTPEMANLHON C HA3KOM MacCcoM
MacCcom Tena

T

A0 1 Kr Ao 1,5 Kr Gonee 1,5 kr







BHeLwHW B1AO

Appearance

TenocnoxeHne HenponopuMoHanbHOE, HUXKHUE
KOHEYHOCTW U LLIES KOPOTKUE, PYKU TOHKUE U OJSIMHHbIE,
MyNoO4YHOE KOJbLO PacnonoXeHo HNU3KO, royiosa
OTHOCUTENBbHO bonbLLIAas, MO3roBon Yepen dornbLue
npeobnagaet Hag NUUEBbLIM, YEM Y JOHOLLEHHOIO
pebeHka. BbicoTa ronosbl cocTaBnseT y HEAOHOLLEHHOIO
1/3 onuHbl Tena. OKPY>XXHOCTL rof1oBKKU Ha 3-4 cM bonbLue
OKPY>XHOCTM rPYAHOW KIETKN. YILHblE PaKOBUHbI MSTKUE,
MNIOTHO NMpuXaTbl K rosioBe.

Figure disproportionate, lower limbs and neck are short, the
arms long and thin, umbilical ring is low, the head is relatively
large, cranial prevails more and more over the front than a
full-term baby. The height of the head is premature 1/3 the
body length. Circumference of head 3-4 cm more than chest
circumference. Pinna soft, tightly pressed to the head.



Cknagku Ha nogoLuBe OTCYTCTBYIOT MU HAYMHAIOT
obo3HayaTbcs Ha nepeaHen nonoBuHe. Kpyxok
OKOJ10 COCKa NIrockun, ene 3ameteH. KuBsot
OOoNbLUON, paCI'IJ'IaCTaHHbII7I BBMAOY cnaboctu
NpAMbIX MbiLUL, XXMUBOTa. [TonoBas Wwenb y AeBoYeK
3USET, TaK Kak OonbLUWE NOMOoBbIe ryobl HE
NPUKPbIBAOT Manble. ANYKM Y Marib4mMKOB HE
onyLleHbl B MOLLIOHKY.

The sole creases are absent or begin to see on the
front half. The circle around the nipple is flat and
barely noticeable. Abdomen large, flattened due to the
weakness of the rectus abdominis muscles. Fuck girls
gaping, as large labia not cover small. The testicles of
boys have not descended into the scrotum.









KoxXa, npuaaTtkn KOXu
Skin, appendages of skin

Ko)xa HeJOHOLLIEHHbIX AeTen TOHKasi, MOPLUMHUCTAs, OTYETIMBO
BbipakeHa hunanonormyeckas apurema.

[TookoXHass OCHOBa Yy HEAOHOLLEHHbIX AeTeN pa3BuTa cnabo,
COXPaHSAACh NMnLb B 06nacTu wek, a npu rinybokomn
HEeOHOLIEHHOCTN — COBEPLLUEHHO OTCYTCTBYET, 3M1aCTUYHOCTb KOXU
CHMXeHa.

[TyLLKOBbIE BOSOCHI (NaHYro) NoKpbiBatOT BEPXHUI OTAES CMUHbI,
nne4yun, nob, a Takke wekn, beapa. Y HegOHOLWEHHbIX AEeTEN HOITH
He JOXOOAT A0 KOHYMKOB (banaHr.

The skin of preterm infants is thin, wrinkled, clearly expressed
physiological erythema.

Subcutaneous basis in preterm infants is poorly developed, remaining
only in the cheeks, and with a deep prematurity — is completely absent,
the elasticity of the skin is reduced.

Vellus hair (lanugo) cover the upper back, shoulders, forehead, and
cheeks, thighs. In premature infants the nails do not reach the tips of the
phalanges.









KOCTHO-MbILLEeYHada cucrtema

Musculoskeletal system

OTmevaeTcs noaaTnMBOCTb NpY Nanbnaunum Kpaes PpoaHNYKOB
N TEMEHHbIX KOCTEW, YTO OOBACHAIOT HEAOCTATOYHbIM
cogepkaHnem B HUX coneun Kanbumsa n gocdgopa. K MOMEHTY
POXOEHMS OTKPbITbI BCE POAHUYKU, HAbogaeTcs
pacxoXaeHne YeperHbiX LLUBOB.

Y HEQOHOLLEHHbIX AeTen Yyalle, YEM Yy JOHOLUEHHbIX,
HabroaalTCcsa BPOXOEHHbIN BbIBUX U AUCNNAa3NS
Ta300eapeHHbIX CyCTaBOB.

HeOoHOLEeHHbIM EeTSAM CBOUCTBEHHA MblLLEYHaA TMMMNOTOHUA.

Compliance noted on palpation of the edges of the fontanelles and
the parietal bones, which are explained by insufficient
concentration of calcium and phosphorus. By the time of birth the
fontanelles are open, there is divergence of the cranial sutures.

Preterm infants more often than full-term, there is a congenital
dislocation and dysplasia of the hip joints.

Premature babies characteristic muscle hypotonia.



* lncnnasns TazobeapeHHOro cycrana -
3aboneBaHne, xapakTepuayroLleecs
Heaopas3BUTUEM B NMpoLiecce aMmbprnoreHesa Bcex
9NIEMEHTOB, Y4acCTBYHOLLMX B 0Opa3oBaHMM CcycTaBa
(CBA30K, XpsLlen, cycTaBHbIX MOBEPXHOCTEN U T.4.),
KITMHNYECKN MPOSIBASOLLEECS BbIBUXOM UMW
NoABbIBUXOM royioBKM 6€pEHHON KOCTW.

* Hip dysplasia - a disease characterized by
underdevelopment in the process of embryogenesis all
the elements involved in the formation of the joint
(ligaments, cartilage, articular surfaces, etc.), clinically

manifested by dislocation or subluxation of the femoral
head.






Bup c3agu Bua cnepeam

D

1 - MeXbAroaMYHas cknaaka 4 - BenpeHHas cknajka 1. -NpaBan Naxosan cknapka
2 - neBasi NOObArOAMYHAs ckrnagka O - NOAKONEHHas cknaaka 2 - nesas naxosas cknaaka
3 - NpaBasi NOABLArOANYHAs ckragka 3 - BeapeHran cknaaka




Hypotonia
(decreased
muscle tone)




CeppaevHo-cocyagucTas cuctemMa
The cardiovascular system

CepaeyvHo-cocyancras cuctema HegOHOLLEHHOro pebeHka no
CpaBHEHUIO C APYrMMU OYHKLNOHANBbHLIMU CUCTEMaMUN ABNSIETCS
OTHOCUTENLHO 3PENON, TaK KaK 3aknagbiBaeTcsa Ha paHHUX CTaansix
OHTOreHesa.

HCC 120 - 160 B MUHYTY.

Y HEJOHOLLEHHbIX AETEN 3aMeanNeHHOe KpoBOOOpaLlleHne, B
pesyrnerarte obpasyrTcs rmnocTasbl - LMaHo3 CTOMN U KUCTEWN.
Hepenko BctpedaeTtcs cumntom ApriekmHa unm OUHKMNbLITENHA,
CBSA3aHHbIN C HE3PENOCTbLIO rMnoTanamMmyca, KOTopbiu
OCYLLECTBIAET KOHTPOJSIb 32 COCTOSAHMEM TOHYCa KPOBEHOCHbIX
COCYyOB.

The cardiovascular system of a premature baby compared to other
functional systems is relatively Mature, as is laid down in the early stages
of ontogenesis.

Heart rate 120 - 160 per minute.

Preterm infants with slow circulation, the result is gipotezy - cyanosis of
the feet and hands. Often, the symptom of Harlequin or Finkelstein
associated with immaturity of the hypothalamus, which monitors the






[1bIxaTenbHasa cucrtema
The Respiratory system

BepxHue abixatenbHble NyTU Y HEAOHOLLEHHbIX Y3Kne, anadparma
Pacrnono)XeHa OTHOCUTENbHO BbICOKO, rpyaHast Knetka noaaTnuea, y
rmy0boKO HEJOHOLLUEHHbIX AETEW rpyaAnHa 3anagaer.

[bixaHne noBepxHOCTHOE, ocnabneHHoe, 06beM AbIXxaHUs Mo
CpaBHEHUIO C AOHOLLEHHbIMU OETbMUN CHMXKEH. PUTM ObIXaHuWs
HeperyndapHbin, ¢ nepnogmnyecknmm anHoa. [bixaHne
HepaBHOMEPHOE No puTMy 1 no rmyouHe. YL 40 - 90 AbixaHui B
MWH, HabnoaatTCs BCE TUMbI MaTONOrM4eckoro gbixaHus (Menn-
CTtokca, Kyccmayna u 1. a.). INpn Harpy3ke (npu 6eCrnokoOnCcTBe, KPUKe,
COCaHMKN) MOXET HabrnaaTbCa OCTaHOBKA AbIXaHUSA BMNOThb A0
Pas3BUTUA NPUCTYNa acpuKcun.

The upper respiratory tract in preterm narrow, the aperture is located
relatively high, the chest is pliable, and in very preterm infants sternum
sinks.

Breathing shallow, weak breathing volume in comparison with full-term
births reduced. The rhythm of breathing is irregular, with periodic apnea.
The breath is irregular in rhythm and depth. The NPV of 40 - 90 beats /
min, there are all types of abnormal breathing (Cheyne-Stokes, Kussmaul,
etc.). Muscle during stress (when disturbed, screaming, sucking) may



« B cBA3n ¢ oTcyTcTBMEM KaluneBoro pednekca y rinyooko
HEOHOLLEHHbIX MPOUCXOAUT acnmpaLunst XKMOKOCTU B
BEpPXHWE AbIxaTenbHbIA NYTU NPU KOPMIEHUMN.

« CTaHoBneHne QyHKUUn OblXaHUa Y HOBOPOXOEHHbIX
NponCXoguT Npu y4acTum NnerodHoro cypdpakrtaHra
(aHTMaTenekTatnyeckoro gakrtopa). ¥ He4OHOLUEHHbIX B
anbBeosiax HakonmieHne cypakrtaHTa He3Ha4ynuTenbHoe
MNn gaxke OTCYTCTBYET, YTO BEAET K cnageHuto
(aTenekTasam) Nero4Hou TkaHu B NepBbIe Yackl Nocrne
poXxaeHusa. PasBmBaeTca pecnupartopHagd
HeaQOoCTaTOYHOCThL. [logaBnsaeTca cMHOPOM AblXaTeNbHbIX
pacctpouncts (COP).

* In the absence of cough reflex in very premature, is aspiration of
fluid in the upper respiratory tract during feeding.

* The formation of the respiratory function in newborns occurs
when the pulmonary surfactant (antiateroskleroticescoe factor).
Premature alveolar accumulation of surfactant is negligible or
even absent, which leads to losing (atelectasis) of the lung tissue
in the first hours after birth. Develops respiratory failure.
Appears respiratory distress syndrome (SDR).



NMNOCNEAOCTBUA OEOULIUTA CYPOAKTAHTA
(no ®omunueBy M.B.)

Oedouuut cypdakraHTa

= H LIeHU
CHIDKEHNE AErOHHOM B::'lyunzuuiﬂﬂo-ne (Y3UOHHbIX
PACTAXXMMOCTHU > pP@y
OTHOLUEHUUMN
lNMoBbileHue
paBoTbl MnoBeHTUNALMA. 'Mnokcemus
AbIXaHuUs CHuxeHue ®OE
aumpos

NMoBbileHUe neroyHoro cocyaucToro ConpoTuBIriCHUA
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[lnweBaputenbHas cuctema
The digestive system

Y rnyboKo HeAOHOLLEHHbIX HOBOPOXOEHHbIX
cocaTeribHbIN periekc MOXET OTCYTCTBOBATb UIK DObITb cradbbiM. Y
HEKOTOPbIX AeTEN OTCYTCTBYET U rMoTaTenbHbIU pedriekc.

Obbem xenyaka 10-30 ms. Mblwubl KapguanbHOW YacTu Xenyaka
MEHee pa3BunTbl, YeM MbILLLLI NPUBPATHUKA, BCie4CTBUE Y
HeOHOLLEHHbIX J1erko BO3HMKaOT pBOTa U CpbIrMBaHWe npu
aspodharnu, noBbILLEHHOW BO30OYAMMOCTM, Nepekopme, npu
HEKOTOpPbIX 3aboneBaHusX. [ns HEQOHOLIEHHbIX AETEN TaKXe
XapakTepHa MeaneHHas aBakyaums cogepXMmoro xenyaka (130-140
MMWH), 4TO OBbycnaBnmMBaeT YacToe B3AyTUE XNUBOTA, CPbIrMBaHUS.

In extremely premature newborns sucking reflex may be absent or weak.
Some children and absent swallowing reflex.

The volume of 10-30 ml. stomach Muscles cardiac part of the stomach
less developed than the muscles of the pylorus, due to premature easily
arise vomiting and regurgitation if aerophagia, hyperexcitability,
overfeeding, in some diseases. For premature infants is also characterized
by slow evacuation of stomach contents (130-140 min), which leads to
frequent bloating, regurgitation.



MoueBblaenutenbHas cuctemMma

The urinary system

[TOYKN Y HEQOHOLLEHHLIX OeTeEN aHAaTOMUYECKU U
doyHKLUMOHAaNbHO He3perbl: KNnybo4yKkn NOYEeYHOro TenbLua u
KaHanbLUbl He(ppoHa Hegopa3BUTLI, PUMbLTPaLMOHHAS,
KOHLIEHTPaLMOHHaaA 1 BblaenuTenbHaa YHKUUN CHUXKEHDI.

HepoHoLlleHHble AeTU CKITOHHbI K 00pa3oBaHNI0 OTEKOB
(NOHMXXEHHOoe BblOeneHne HaTpusi, YTo BeAET K 3aepiKKe
XXNOKOCTN) U pa3BuUTUio gervapatauun. Ha npotsxeHnn 1-ro
MecCsILa XXN3HW Kannypes npeobnagaeT Hag HaTpUype3oMm.

The kidneys of preterm infants is anatomically and functionally
immature: glomerular renal corpuscle and tubules of the immature
nephron, filtration, concentration and renal excretory function is
reduced.

Premature babies are prone to edema (reduced sodium excretion,
leading to fluid retention) and the development of dehydration.
During the 1st month of life, calibres prevails over natriuresis.



HepBHaga cucrtema

The nervous system

* LleHTpanbHasi HepBHasi cMuctemMa HeOHOLLEHHOIO pebeHkKa
MeHee 3pena n anpdepeHymMpoBaHa, 4emM y JOHOLLEHHOTO.
Mopdonornyeckn otmeyaroTcsi cnabas
andgepeHUmpoBkomn ceporo 1 6enoro BelLecTsa, HenosHas
MUEeNUHM3aunen HepBHbIX BOSTOKOH U MPOoBOAALLKX nNyTen. Y
HeOOHOLLUEHHbIX HOBOPOXOEHHbIX eLle HEe 3aKOHYEHa
andodepeHumaunsa Kopbl rOfIOBHOMO MO3ra 1 KOPKOBbIX
LEHTPOB.

The Central nervous system of a premature baby is less Mature
and differentiated than in full-term. Morphologically marked
weak differentiation of gray and white matter, incomplete
myelination of nerve fibers and pathways. Preterm neonates
have not yet completed differentiation of the cortex and cortical
centers.



Peakunn HeaoHOLLEHHbIX AeTeN Ha pasnnyHble
pasgpaxxeHua oTnndaroTcAa reHepann3oBaHHOCTLIO,
Cc1aboCTbiO aKTUBHOIO TOPMOXEHUSA, Uppagnaumnen
npoLecca Bo3byxaeHus.

Y rnyboKo HEQOHOLIEHHbIX AeTeN U3NOSTOrM4eckne
pedneKkchkl B NepBble AHW XXU3HWN CHUXEHLI. Y 30P0BbIX
HeOHOLLEHHbIX Maccon boree 2000 r Bce
donsunonorndeckme pedreKkchol Bbl3biBaOTCA.

Reaction of preterm infants to various stimuli are generalized,
weakness active braking, the irradiation of the excitation
process.

In very preterm infants physiological reflexes in the first days

of life reduced. In healthy premature infants weighing more
than 2000 g all physiological reflexes are invoked.
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Tepmoperynayus

Thermoregulation

* Y HEeJOHOLUEHHbIX AeTeN HET aeKBaTHOIo NOBbILLEHUS
TemnepaTypbl Tena Ha MUHPEKLNOHHbIN MPOLECC U OHU JTIETKO
neperpesatoTcs B MHKybaTopax. [1na HUX xapakTepHbl
NoBbILLEHHAasa TennooTaa4ya n3-3a HegopasBUTUSA MOOKOXHO-
XXMPOBOro CI10s 1 60NbLLOW NOBEPXHOCTU Tena no
OTHOLLEHUIO K COOCTBEHHOW Macce Tena, a Takke
MOHWXXEHHas! TeNnnonpPoAYKLUNSA N3-3a HeAOCTaTOYHOCTY
OKUCINTENBHbIX MPOLLECCOB, YTO NMpeapacnonaraet K
oxnakKaeHuto.

* In preterm infants there is no adequate rise in body temperature
on the infection process and they can easily overheat in
incubators. For they are characterized by high heat due to
hypoplasia of subcutaneous fat and large body surface relative to
their body weight, and reduced heat production due to the lack
of oxidative processes that contribute to cooling.



Pa3BuTHE TENNOBOrO LIEHTPAa HE 3aKOHYEHO.
[TeperpeBaHnto CNoCcoODCTBYET Takke
Heaopa3BUTUE NOTOBbLIX Xenes.

CyTO4Hble KONiebaHnsa TemnepaTypbl y TakKUX
OeTen Ha4vmHalT popMUpoBaTbCA CnycT4 3
MecsiLa nocne poXxaeHus.

The development of the heat center is not finished.
Overheating also contributes to the
underdevelopment of the sweat glands.

Daily fluctuations in temperature in such children
begin to form after 3 month after birth.






OOMeH BeLlecTB

Metabolism

* OpraHmam HOBOPOXOEHHOIro HegOHOLLUEHHOIo
pebeHKka cogepXuTt bonbLue BoAbl, YeM OPraHmn3m
B3pocsioro. Kpome T1oro, y HEJOHOLLEHHbLIX B CBA3M C
NOHWXXEHHbIM BblAeNeHneM NovYKamMn HaTpus U
X10pUA0B, CHMKEHMEM OUNbTPaLMK B KNydouKax
NoYeyYyHoro TenbLa, a Takke NnoBbILLEHHOW
NPOHNLLAEMOCTbIO KPOBEHOCHbLIX COCYOB J1ETKO
BO3HMKAIOT OTEKN.

 The body of a newborn premature baby contains more
water than the adult organism. In addition, preterm in
connection with a reduced allocation of kidneys of
sodium and chloride, decreased filtration in the
glomerull of the renal corpuscles, as weII as increased
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CopepxaHue KanbLus B KPOBU B NepPBbIE 2 OAHA XXU3HU
CHWXeHOo (1,75—2 mmonb/n).

[ MnokanbunemMuno MOXXHO 3anogo3pPUTb NPU
NoABNEHNN Y HOBOPOXOEHHOMO NOBbLILLEHHOW
BO30YAMMOCTU, MblLLEYHbIX MOAepPrMBaHuin, Tpemopa.

CopepkaHune gpyrux anekTpornToB (Kanus, HaTpus,
MarHusi, xrnopa) noaBep>XeHo d0osbLLNM KonebaHnam.

The content of calcium in the blood in the first 2 days of
life reduced (1,75—2 mmol/I).

Hypocalcaemia can be suspected in the appearance of the
newborn hyperexcitability, muscle twitching, tremor.

The content of other electrolytes (potassium, sodium,
magnesium, chlorine) are subject to greater fluctuations.



PYUSNOJIOITNHECKAA YOblJ1b MaCChbl
TEJla

<y nehoNRI0IR81GRIH R g LLARAY eight

nepBoHa4aribHOW Macchbl Tena:

* npu Mmacce 800—1000 r domnsnonormnyeckasa yoboinb 14 %,
* 1001—1500r— 12 %;

* 1501-2500r1 — 9 %.

Y HeaQOoHOLLUEHHbIX Macca Tena
BOCCTaHaBMBaeTCcH KO 2—3-1 Heaene.

* Preterm infants depends on initial body weight:

* weight 800-1000 g physiological decline of 14 %,
* 1001-1500 g— 12 %;

e 1501 -2500g — 9 %.

* Premature body weight is restored to 2-3 weeks.



BbixaxxuBaHne HeOHOLLEHHOro pebeHkKa
CKnaabiBaeTcd n3 3 3Tanos:
Nursing a premature baby consists of 3 stages:

| 9Tan - cneymann3npoBaHHbI POAUTbHbLIN AOM
ONa npexgeBpeMeHHbIX POaoB;

Il 3Tan - oTAeneHus BblIXaXnBaHUA HEAOHOLLEHHbIX
2 9Tana;

Il 9Tan -nonuKNMHUKa (amoynaTtopHo-
NONUKITMHUYECKNIA 3Tan).

Stage | - specialized maternity hospital for preterm
birth;

Phase Il - department of nursing of premature 2
stages;

Stage Il -clinic (outpatient phase).









