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Summary

Branchiogenic glands play an important role in the control of calcium and iodine levels and thus have a direct impact on
muscle contraction and neurotransmission. Variations in the structure and ectopic location of parathyroid and thyroid glands
increase the complexity of thyroid and parathyroid surgery.

Aim. To study the variants of structure and anatomical features of the parathyroid and thyroid glands at different stages of
fetal development.

Materials and methods. To study the anatomical variability of the branchiogenic glands of the neck in the fetal period of
ontogenesis, we chose a set of classical methods of morphological research: morphometry, thin dissection under the control of
a microscope, and photographic documentation. The material for the study were 48 preparations of human fetal cadavers from
the 4th to the 10th month of intrauterine development. Digital parameters of organs and their correlation with neighboring
organs and structures were grouped into appropriate age groups and processed by non-parametric methods of variation statistics
with calculation of their arithmetic mean, its error and determination of probability of differences by Student’s t-test using MS
Excel and Biostatistics programs. The study was conducted in accordance with the main provisions of the Law of Ukraine !
1801-XI1 «Fundamentals of the Legislation of Ukraine on Health Care», GCP (1996-2016), the Declaration of Helsinki of the
World Medical Association for the Ethical Principles of Scientific Medical Research Involving Human Subjects (1964-2013),
the Convention of the Council of Europe on Human Rights and Biomedicine (04.04.1997), Order of the Ministry of Health of
Ukraine No. 690 dated 23.09.2009, and therefore concluded that the proposed study should be recommended for publication.

The article is a fragment of the research work of the Department of Surgery Nz 1 of Bukovinian State Medical University:
‘Development, substantiation and implementation of new approaches to the diagnosis and treatment of some acute surgical
diseases, prediction of their course and prevention of complications’, state registration number—0121U110501: 01.2021-12.2025.

Results. At the beginning of the fetal period of human ontogenesis there is an intensive development of the parathyroid glands.
Variability of morphology of upper and lower parathyroid glands was found in 15 fetuses of 4-5 months of age. During this period,
the following forms were observed: elongated, oval, bean-shaped, crescent-shaped. In the study of 15 fetuses at the age of 6-7
months, the following variations in the shape of the upper and lower parathyroid glands were found: oval, elongated, round,
crescent, lenticular, bean-shaped. Topographically, we found the following variations in the location of the upper parathyroid
glands: 1) between the upper and middle thirds of the thyroid lobes; 2) at the level of the upper third of the thyroid gland; 3) at
the level of the middle third of the thyroid gland; 4) in the parenchyma of the thyroid gland; 5) above the thyroid lobes — 40 %
(20 cases), 36 % (18 cases), 10 % (5 cases), 8 % (4 cases), 6 % (3 cases), respectively.

Conclusions. 1. The variants of the structure and topography of the thyroid gland, the upper parathyroid gland and the lower
parathyroid gland, which we have identified, can be anatomical conditions for the development of both congenital pathology
and variants of normal structure, which can nevertheless cause iatrogenic disorders during surgery. 2. In fetuses of 4-10 months
of age, numerous variants of the structure and topography of the upper parathyroid gland and lower parathyroid gland are
observed, which differ significantly from their typical structure. 3. The aplasia of the upper pineal gland detected in two human
fetuses of 7 months of age is due to the peculiarities of their organogenesis and the formation of syntopia in the embryonic and
prenatal periods of prenatal morphogenesis. 4. The obtained data on individual anatomical variability of the pineal glands
should be taken into account by endocrinologists and ultrasonographers when performing diagnostic and surgical procedures.
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Introduction

Specific diseases in thyroid surgery are a very acute
problem both in Ukraine and in the world due to the
large number of thyroid (TG) surgeries (in Ukraine —
11-12 thousand surgeries per year) and the steady trend
of increasing incidence of diseases [1, 2]. The most
frequent specific iatrogenic pathologies of thyroid surgery
are laryngeal nerve damage with subsequent laryngeal
paresis and hypoparathyroidism with hypocalcemic
syndrome. Postoperative decrease in parathyroid hormone
secretion, which occurs in 20-60 % of cases, is the most
common type of adverse effects of surgery and causes
a significant deterioration in the quality and duration
of life [3-5]. Therefore, in order to avoid postoperative
hypoparathyroidism, it is important to know the topographic
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anatomy of the parathyroid glands (PTGs) and possible
variations in their structure [6-9].

Identification of PTGs during surgery can be difficult
due to their small size, number, anatomical variations,
proximity to important structures, and unreliable
visualization [10-13].

PTGs play an important role in controlling calcium
levels and thus have a direct impact on muscle contraction
and neurotransmission. Variations in the structure and
ectopic location of PTGs increase the complexity of thyroid
and parathyroid surgical procedures [11-14].

Heterotopy of PTGs due to aberrant migration in the
early stages of development and the inability to identify
it can lead to intraoperative errors on the thyroid and
parathyroid glands, in the neck, and in the mediastinum.
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According to anatomical studies, the prevalence of ectopic
PTGs ranges from 2 to 43 % in patients with primary
hyperparathyroidism and from 14 to 16 % in patients
with secondary hyperparathyroidism. Most commonly,
ectopic lower parathyroid glands (LPTG) are found in the
anterior mediastinum. Abnormal locations of the upper
parathyroid glands (UPTG) include their location in the
tracheoesophageal groove or behind the esophagus [15-18].

Determination of patterns of structure formation and
syntopic relations of organs and structures during the fetal
period is important for interpretation of mechanisms of
normal organ formation, occurrence of anatomical variants
and congenital malformations [19-22]. The complex task
of fetal anatomy is to study the forms of variant anatomy
of organs and structures, especially glands of internal
secretion, at each stage of fetal development. Scientific
reports in periodicals sometimes contain data on the
results of studies of anatomical variability of the thyroid
and parathyroid glands, but they are rare and fragmentary
[23-25]. As for comprehensive studies of fetal variant
anatomy of branchiogenic glands of the neck, there is no
information about them.

Relation to scientific programs, plans,

themes

The article is a fragment of the research work of the
Department of Surgery No. 1 of the Bukovinian State
Medical University: «Development, substantiation and
implementation of new approaches to diagnosis and
treatment of certain acute surgical diseases, prediction
of their course and prevention of complications», state
registration number 0121U110501.

Aim. To study the variants of structure and anatomical
features of the parathyroid and thyroid glands at different
stages of fetal development.

Materials and methods of the study. To achieve this
goal, we studied 50 preparations of human fetal cadavers
of 4-10 months of prenatal development using a set of
classical methods of anatomical research: morphometry,
photographic documentation, and conventional and
thin dissection under the control of a microscope. The
experimental material (fetal cadaver preparations) was
divided into 3 groups: Group | —fetuses of 4-5 months of
intrauterine development; Group Il —fetuses of 6-7 months
of intrauterine development; Group Il —8-10 months of
intrauterine development. To ensure adequate access to
the neck organs, incisions were made along the upper and
lower borders of the anterior neck: from the chin, along
the lower edge of the mandible, to the mastoid process and
down the outer edge of the trapezius muscle to the acromial
end of the clavicle. The incision was then continued along
the upper surface of the clavicle, medially to the jugular
notch of the sternum. The skin with subcutaneous fat and
subcutaneous muscle was removed.

The digital parameters of organs and their correlation
with adjacent organs and structures were grouped into
appropriate age groups and processed by nonparametric
methods of variation statistics with the calculation of

their arithmetic mean, its error and determination of the
significance of differences by Student’s t test using MS
Excel and Biostatistics software.

The study was performed in compliance with the
main provisions of the Law of Ukraine No. 1801-XII
‘Fundamentals of the Legislation of Ukraine on Health
Care’, GCP (1996-2016), the Declaration of Helsinki of
the World Medical Association for the Ethical Principles
of Scientific Medical Research Involving Human Subjects
(1964-2013), the Council of Europe Convention on
Human Rights and Biomedicine (04.04.1997), Order of
the Ministry of Health of Ukraine Ne 690 of 23.09.2009,
and therefore concluded that the proposed study should be
recommended for publication.

The theme of the complex research work «Development,
justifi cation and implementation of new approaches
to the diagnosis and treatment of some acute surgical
diseases, prediction of their course and prevention of
complications (state registration number: 0121U110501,
terms of execution: 01.2021-12. 2025).

Results and discussion

In a fetus with a PCL of 170.0 mm, an H-shaped thyroid
was observed with an LPTG located below the inferior pole
of the left lobe, which was 3.7 mm high and 4.6 mm wide,
adjacent to the inferior end of the left thyroid lobe and
located between the trachea and the right common carotid
artery (Fig. 1). The remainder of the UPTG and LPTG
had a classic topography. The isthmus of the thyroid was
located at the level of the 3rd intercostal space. The left
lobe of the thyroid was in contact with the lateral surface
of the trachea, esophagus and cricoid cartilage.

In the other case, a horseshoe-shaped thyroid was
observed in a 195.0 mm PCL fetus. The right LPTG
was located 5 mm inferior to the left thyroid lobe and
slightly lateral. It was characterized by an oval shape with
dimensions of 7.2 mm in height and 3.3 mm in width. Its
posterior surface was in contact with the trachea (Fig. 2).

At the beginning of the fetal period of human
ontogenesis there is an intensive development of the
thyroid gland. Variability in the morphology of the UPTG
and LPTG was found in 15 fetuses of 4-5 months of age.
During this period, the following forms of UPTG and
LPTG were observed: elongated, oval, bean-shaped,
crescent-shaped (Table 1).

In fetuses of 4-5 months the UPTG were located mainly
at the level of the middle third of the posterior surface of the
thyroid gland (6 cases, 40 %) or at the border of the upper
and middle thirds of the thyroid gland (4 observations,
26. 7 %), less frequently —at the level of the upper third of
the thyroid lobe — 20 % (3 cases), between the middle and
lower third of the thyroid — 6.6 % (1 case), in the thyroid
parenchyma—6.6 % (1 case). Topographically, both LPTG
were located as follows: on the posterior surface of the
lower third of the thyroid lobes — 33.3 % (5 cases), near
the lower poles of the thyroid lobes —26.7 % (4 cases), at
the border of the middle and lower thirds of the thyroid
lobes — 20 % (3 cases), between the components of the
neurovascular bundles of the neck — 13.3 % (2 cases), in
the thyroid parenchyma—6.7 % (1 case).
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Figure 1. Fetal neck organs of a 170.0 mm PCL. Macroscopic view. Magnification x2.6:

1 — Left inferior parathiroid gland;
2 — Trachea;

3 — Common carotid arteries;

4 — Vagus nerve,

5 — Isthmus of thyroid gland;

6 — Cricoid cartilage arch;

Figure 2. Fetal cervical organs of 190.0 mm PCL. Macroscopic view. Magnification x2.7:

1 — Left lower parathyroid gland;
2 — Isthmus of thyroid;

3 — Left lobe of thyroid;

4 — Trachea;

5 — Right vagus nerve;

6 — Common carotid arteries;

7 — Thymus.

Table 1

Anatomical variability inf the shape of the upper and lower parathyroid glands in the early fetal period

of intrauterine development

UPTG form variants Case number (%)
Oval 5(33,3)
Bean-shaped 3 (20)
Elongated 7 (46,6)
LPTG form variants
Rounded 7 (46,7)
Crescent-shaped 1(6,7)
Elongated 3 (20)
Oval 4 (26,7)
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In the study of 15 fetuses aged 6-7 months, aplasia
of the parathyroid gland was detected in 2 observations
(fetuses of 255.0 and 260.0 mm PCL). The following

variations in the shape of the UPTG and LPTG were
observed: oval, elongated, rounded, crescent, lenticular,
and bean-shaped (Table 2).

Table 2

Anatomical variability in the shape of the upper and lower parathyroid glands in fetuses at 6-7 months
of fetal development

UPTG form variants Case number (%)
Oval 5(33,3)
Rounded 3 (20)
Elongated 4 (26,7)
Lenticular 1(6,7)
Crescent-shaped 2 (13,3)

LPTG form variants
Rounded 6 (40 %)
Lenticular 3 (20 %)
Bean-shaped 3 (20 %)
Elongated 1 (6,7 %)
Ovall 2 (13,3 %)

In fetuses aged 6-7 months, UPTG are usually localized
at the border of the upper and middle thirds of the posterior
surface of the thyroid lobes—6 cases (40 %) and at the level
of the middle third of the thyroid lobe — 4 cases (26.7 %),
less often — at the level of the upper third of the thyroid
lobe — 3 cases (20 %) or within the neurovascular bundles
of the neck, lateral to the thyroid lobes— 2 cases (13.3 %).

In 46.6 % (6 cases) LPTG were localized on the
posterior surface of the lower third of the thyroid lobes. In
26.6 % (4 cases) the LPTG was located under the thyroid
lobes. In 20 % (3 cases), LPTG was located between the
middle and lower thirds of the thyroid lobes. In 6.7 % (1
case) the LPTG was located between the components of
the neurovascular bundles of the neck. In another 6.7 % (1
case) — behind the sternum.

We found a variant in the structure of the thyroid
gland and, accordingly, in the topography of the LPTG.
Thus, in a 225.0 mm fetus, the L-shaped thyroid gland
had a vertically placed right lobe and pyramidal process,
and a horizontally placed isthmus and left lobe. The left
LPTG was located between the left common carotid artery
and the trachea, ventrally adjacent to the inferior border
of the left thyroid lobe, and dorsally adjacent to the left
recurrent laryngeal nerve. The left lenticular LPTG was

located below the left pole of the thyroid. Its dimensions:
width—6.0 mm, height—3.0 mm.

In a fetus with a PCL of 240.0 mm, heterotopia of the
left LPTG was noted, located within the left neurovascular
bundle of the neck, between the left common carotid artery
and the left internal jugular vein, and 4.0 mm below the
left thyroid lobe. The left thyroid is oval in shape and its
posterior surface is adjacent to the anterior surface of the
left vagus nerve and the anterolateral surface of the left
common carotid artery. The length of the left LPTG is
11.0 mm and the width is 5.5 mm. The thyroid gland is
horseshoe-shaped, consisting of right and left lobes, which
dorsally contact the cartilages I-111 of the trachea.

In this case, the cricoid cartilage had a classic structure
consisting of two symmetrical quadrangular lamellae
joined at an obtuse angle. The cricoid cartilage is located
above the isthmus of the TG and behind the right lobe with
the pyramidal process. From the side, the right lobe of
the thyroid was in contact with the right common carotid
artery and the left lobe with the left vagus nerve and the
left internal jugular vein.

We studied 20 fetuses of 8-10 months of intrauterine
development. The anatomical variability of the LPTG and
UPTG was demonstrated (Table 3).

Table 3

Anatomical variability in the shape of the upper and lower parathyroid glands in fetuses at 8-10 months
of fetal development

UPTG form variants

Case number (%)

Oval 8 (40)
Rounded 6 (30)
Elongated 4 (20)
Flat 1(5)
Droplet-shaped 1(5)
LPTG form variants

Rounded 10 (50 %)
Lenticular 6 (30 %)
Elongated 3 (15 %)
Oval 1(5%)

129



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. X1V, Ne 4(54), 2024
voL. X1v, Ne 4(54), 2024

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

Topographically, we found the following variants of
location of the UPTG: 1) between the upper and middle
thirds of the thyroid lobes — 40 % (20 cases); 2) at the
level of the upper third of the thyroid — 36 % (18 cases);
3) at the level of the middle third of the thyroid—10 % (5
cases); 4) in the parenchyma of the thyroid—8 % (4 cases);
5) above the thyroid lobes—6 % (3 cases).

LPTG had the following topography behind the thyroid
gland: 1) behind the lower third of the thyroid lobes—40 %
(20 cases); 2) under the poles of the thyroid lobes — 28 %
(14 cases); 3) between the lower and middle thirds of the
thyroid lobes— 14 % (7 cases); 4) in the parenchyma of the
thyroid gland — 14 % (7 cases); 5) between the components
of the neurovascular bundle of the neck —4 % (2 cases).
We found individual asymmetry of shape of left and right
LPTG and UPTG.

We have identified cases of individual anatomical
variability of the LPTG. In one case, a fetus with a PCL
of 280.0 mm, the LPTG was observed to be displaced
inferiorly and laterally in relation to the right lobe of the
thyroid. The thyroid was butterfly-shaped. The right LPTG
was located dorsally to the right common carotid artery
and had a rounded shape with dimensions of 5.0 mm and
6.5 mm in height and width, respectively. It was located
between the trachea and the right vagus nerve.

In all studied variants of the topography of the
parathyroid glands, branches of the inferior thyroid artery
were involved in their blood supply. In addition, the thyroid
was supplied by branches of the superior thyroid artery and
the arteries of the esophagus, trachea, and larynx. Venous
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drainage was provided by the thyroid venous plexus of
the anterior surface of the neck of the trachea and thyroid
gland, the cricoid arch, and the laminae of the thyroid
cartilage. The right and left inferior thyroid veins form
the brachiocephalic veins, and the right and left superior
and middle thyroid veins form the internal jugular veins.

Conclusions

1. The variants of the structure and topography of the
thyroid gland, UPTG and LPTG, which we found, can be
anatomical conditions for the development of both congenital
pathology and variants of normal structure, which, however,
can cause iatrogenic disorders during surgery.

2. In fetuses of 4-10 months of age, numerous variants
of structure and topography of UPTG and LPTG are
observed, which differ significantly from their typical
structure.

3. The aplasia of the UPTG found in two human
fetuses of 7 months of age is due to the peculiarities of
their organogenesis and the formation of syntopia in the
embryonic and prenatal period of prenatal morphogenesis.

4. The data obtained on individual anatomical
variability of PTG should be regarded by endocrinologists
and ultrasonographers when performing diagnostic and
surgical procedures.

Prospects for further research. The study of
prenatal morphogenesis of the parathyroid gland in fetuses
of 4-10 months of age shows the need for further study and
determination of its structural variants in newborns.
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MOP®OTEHE3 BPAHXIOTEHHUMX 3AJI03 AT B IJIOZOBOMY MEPIOAI OHTOTEHE3Y
0. B. binookuii, T. B. Xmapa., /. B. Ilponacs, B. B. be3pyk

BykoBHHCHKHIi Aep:kaBHUIT MeTUYHMIT YHIBepcUTET
(m. YepuiBui, Ykpaiua)

Pesrome.

BpanxiorenHi 3a03u BiirparoTh BXKIMBY POJIb y KOHTPOJII 32 pIBHEM KaJbLIi0 Ta Oy, i BiAMOBIAHO, MAtOTh Oe3Mocepe/iHiii BIUTHB
Ha CKOpOYeHHs M’ 5131B Ta HeiipoTpaHcMicito. BapianTtu OyoBH Ta eKTOIIYHE PO3TAILyBaHHS PUIUTONOAIOHHX Ta IUTOMOMIOHHX 337103
MiABUIYIOTh CKJIHICTh ONEPAaTHBHUX BTPyYaHb Ha MIMTOMOAIOHIN Ta MPUIUTONOAIOHIH 3a5103aX.

Merta. [locniauty BapianT OyZ0BH Ta aHATOMIYHI OCOOIMBOCTI MPUIIUTONOAIOHIX Ta MIMTONOAIOHOT 3aJ103 HA PI3HUX eTarax
IUIOZI0BOTO MEPiOY PO3BHUTKY JIFOAMHH.

Marepiaau Ta metoam. J{iis 10CiiPKSHHsT aHATOMIYHOT MiHJIMBOCTI OpaHXiOTeHHMX 3aJ103 U B IIJIOJOBOMY IIEpiojli OHTOreHEe3y
HaMH BUOPaHO KOMILIEKC KJIACHYHUX METO/iB MOP(OIOTIHHOIO TOCIIPKEHHST: MOP(OMETPist, TOHKE MpernapyBaHHsI il KOHTPOJIEM Mi-
KpOocKoIty, (POTOOKYMEHTYBaHHs. Marepiaiom Juist J0CIiKeH s nocnyxuiu 48 npenaparis TpyiB ioiB Jitoaunu Big 4-ro 10 10-ro
MICSIIB BHYTPILIHEOYTPOOHOTO po3BUTKY. LIn(poBi mapameTpu opratis Ta iX CHiBBIAHOIICHHS 3 CyMDKHUMU OPraHaMU Ta CTPYKTYpaMu
OyJii 3rpyIOBaHi y Bi/IIIOBIIHI BIKOBI IpyIH Ta 00po0IIeHI HemapaMeTpUYHIMH METOJaMH BapialliifHOi CTaTHCTHKU 3 BUPAXOBYBaHHSIM
X cepeiHbOapu(METHIHOIO 3HAYCHHSI, HOr0 MOXMOKH Ta BU3HAYSHHSIM BIpOTiAHOCTI pi3HuUIIb 3a t kpuTepieM CThIOICHTA 33 JOIIOMOI0I0
nporpam MS «Excel» ta «biocraructika». JlociiikeHHs BAKOHAHI 3 JOTPUMAaHHIM OCHOBHHUX T0JI0keHb 3akoHy Ykpainu Ne 1801-XII
«OCHOBH 3aKOHO/IaBCTBA YKpaiHH 1po 0xopoHy 310poB’s», [CH GCP (1996-2016 pp.), [enbcuHchKoi Aekiapaiiii BcecBiTHROI MeAHYHOT
acorarii mpo eTHYHi MPUHIMIIN TPOBEICHHS HAYKOBUX MEIMYHHX JOCIIKeHB 3a ydyacTio jronunu (1964-2013 pp.), Kousenii Paan
€Bpornu npo npasa JiroauHu Ta GiomenuiHy (Bix 04.04.1997 p.), nakazy MO3 Ykpainu Ne 690 Bix 23.09.2009 p., Ha migcrasi 4yoro
JiiIITa BACHOBKY: 3aIIpOIIOHOBAaHE J0CII[KSHHsI peKoMeH/1yBatH 1o myomikysanns. Crarts € pparmentom HJIP kadenpu xipyprii Ne 1
ByKOBHHCBHKOTO JIepyKaBHOTO MEANYHOIO yHiBepcHTeTY: «P0o3po0Ka, 00rpyHTYBaHHSI i BIIPOBA/KEHHSI HOBUX IMiJAXOIIB /10 AIarHOCTHKU
1 JTKyBaHHS ACSKUX TOCTPHX XiPYPriYHUX 3aXBOPIOBaHb, IPOTHO3YBAHH iX Mepediry Ta npodiTakTHKU yeKiIagHeHb», Ne nepikpeectpa-
mii—0121U110501.

PesyabraTn. Ha moyatky mio10Boro nepioiy OHTOreHe3y JIAWHHU BiI0YBa€ThCsl IHTCHCHBHUIT PO3BUTOK HAPAIMTONOAIOHOT 3271031,
V 15 nocnimxenux miofiB 4-5 MicsiuiB BUsiBiIeHa BapiabenbHICTh MOP(OIIOTIT BEPXHIX 1 HIXKHIX MPHUIIATONOAIOHNX 3a103. Y naHuit
repio HaMm TPAIULUTICh HACTYIIHI TX (JOpMHU: BUIOBKEHA, OBasbHa, 000omnoaioHa, niBmicsiuesa hopmu. [Ipu nocnimkenni 15 mioxis 6-7
MICSILIiB BCTAaHOBJICHI TaKi pi3HOBH/M (POPMHU BEPXHiX 1 HIKHIX MPUILUTONOIOHHX 3aJ103: OBaJIbHA, BUIOBKEHA, OKPYIJIa, IIBMICAIeBa,
coueBuLenoiona ta 6o6omnonioHa. TormorpadiyHo HaMK BUSIBICHO TaKi BapiaHTH pO3TAlllyBaHHS BEPXHiX MPUIIUTONOAIOHNX 3a1103:
1) MiX BEpXHBOIO Ta CEPEAHBOIO TpeTHHaMK YacToK 11[3; 2) Ha piBHI BEpXHBOT TPETHHH IMTOMOAIOHOT 3a1103H; 3) Ha PiBHI cepenHbOT
TPETHHH [IMTOMOAIOHOT 3a103H; 4) B mapeHxiMi UTonoAiOHOT 3a103H; 5) Hal yacTKaMu UTONOAIOHOT 3am03u — 40 % (20 Bunan-
kiB), 36 % (18 Bumnankis), 10 % (5 Bunamku), 8 % (4 Bunanaku), 6 % (3 Bunaaku) — Bianosiaxo. Crarrs € Gpparmenrom HIIP kabenpu
xipyprii Ne 1 ByKoBHHCBKOTO JIep>KaBHOTO MEIUYHOTO yHiBepcuTeTy: «Po3pobka, 00rpyHTYBaHHS i BIIPOBAKSHHSI HOBHX ITiIXO/IB 10
JIarHOCTUKH 1 JIIKYBaHHS JSSIKMX TOCTPUX XipypridHUX 3aXBOPIOBaHb, IPOrHO3YBaHHs 1X 1Mepediry Ta npodiakTHKH yCKIaJHEHbY,
Ne nepxpeectparii —0121U110501. repminu Bukonauns: 01.2021-12.2025 pp.

BucHnoBku. 1. Bcranosneni Hamu BapianTu Oy10Bu Ta Tonorpadil IUTOBUIHOT 3211031, BEPXHBOI MPUIUTONOIOHOT 3211031 1 HHK-
HBOT MPUIIUTONOAIOHOT 321031 MOXKYTb Oy TH aHATOMIYHUMHU YMOBAaMH PO3BUTKY SIK TPUPOKEHOT [IATOJIOT ], TaK i BapiaHTiB HOPMAJIbHOT
Oy/10BH, IKi THM HE MEHIII MOKYTh CTaTH MPUYMHOIO ATPOTCHHUX MOPYIICHb ITi/] 4ac ONepaTUBHUX BTPpy4aHb. 2. Y mioais 4-10 micsiis
CIIOCTEPIraroThCs YMCICHHI BapiaHTH Oy0BH Ta Tonorpadii BepXHbo1 IPHIIHUTONOAIOHOT 321031 1 HI)KHBOT IPHUILKTONOI0HOT 3271031,
110 3HAYHO Pi3HATHCS 3 X THIIOBOIO Oy0BOK0. 3. BusiBieHa y ABOX IUIOAIB JIOAWHM 7 MICALIB aruiasis BEPXHbBOI MPUIIUTONOAIOHOT
3271031 00yMOBIIEHa OCOOITMBOCTSIMH 1X OPraHOTCHE3Y 1 CTAHOBJICHHS CHHTOII] Y eMOPiOHAIBHOMY Ta IIEPEAIIION0BOMY Mepiofax NpeHa-
TanpHOro Mopdorenesy. 4. OTpuMai JaHi 1010 iHAUBIAYyaIbHOI AaHATOMIYHOT MiHJIMBOCTI MPUILUTOINOAIOHUX 3aJ103 CJIi /] BpaXOByBaTH
Xipypram-eHJ0KpHUHOJIOraM Ta JiKapsiM YJIbTPa3ByKOBOT AiarHOCTHUKH ITi/] 4YaC BUKOHAHHSI {IarHOCTUYHHX 1 ONepaTHBHUX MaHIMYJISIIIH.

KuarouoBi cj1oBa: murononitua 3a103a; NpUIUATONOIOHI 3271031, LIKST; AaHATOMIs; TUTiJL,
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