Opuczinanvni 00C1i0HceHH

VK 611.212.5.013.018-053.13
DOI: 10.24061/1727-0847.18.2.2019.15

H.R. Yemelyanenko, B.Yu. Banul, D.V. Proniaiev*, S.1. Riabyi**

M.G. Turkevych Department of Human Anatomy (Chief — Prof. V.V. Kryvetskyi), *Anatomy, Topographical
Anatomy and Operative Surgery Department (Chief — Prof. O.M. Slobodian), ** Department of Patient Care
and Higher Nursing Education (head — prof. .A. Plesh) of the HSEE of Ukraine "Bukovinian State Medical
University"”, Chernivtsi City.

ANATOMICAL PECULIARITIES OF THE NASAL PASSAGES
IN 7-8-WEEK PRE-FETUSES

AHATOMIYHI OCOBJUBOCTI HOCOBOI IIEPETOPOJIKH Y 7- 8-THKHEBHX
HNEPEAIJIOAIB

Pe3ome. Metogamu Mikpo- Ta Mopdometpii 10 mpenapaTiB HOCOBOI AIISTHKH 7-8-TH)KHEBHX MEPEILIONIB,
JOCTIKEHO 3aKOHOMIPHOCTI PO3BHUTKY, (OPMYBaHHS Ta MOP(OJIOTIdHI IEPETBOPEHHS HOCOBOI MEPETOPOIKA
JIOAMHU. 3’5ICOBaHO, IO Y IEePEAIUION0BOMY NIEPiOAl 3a4aTOK HOCOBOI MEPErOpOIKH MPEACTAaBICHUN ME3€H-
XIMOI0, BKPUTOIO 330BHI BUCOKHUM IMITIHAPUIHUM CIITEIIEM, SJIpa IKOTO MalOTh KYJIACTY a00 OBaJIbHY (hOpMYy.
B nienTpanpHiii 9acTHHI 3aKIaKA HOCOBOI IEPETOPOIKA KIITHHUA ME3EHXIMHU PO3TAIIOBYIOTHCS OLIBII KOM-
MAKTHO, YTBOPIOIOYH KOHII0Mepart. [lepeaHs i cepeiHsi TPETUHU HOCOBOT NEPEropoIKY 3pOLIEHI 3 HEPBUHHUM
niAHEeOIHHSM, a i 33/IHs YaCTHHA BUIGHO 3BHCAE B IEPBUHHY POTOBY MOPOXKHUHY. Y TEpEAIUIONiB KiHIS 7-TO
THKHSL pO3BUTKY (#oBkuHOIO 19,5-20,0 MM) mizeniTeniaabHa KPOBOHOCHA CiTKa MPEACTAaBICHA CyIUMHHUMHU
cToBOypamu Triry KamiumsipiB miametpom 8,0+0,5 mxwm. Ilig wac BOCEMOro THXHS BHYTPIIIHEOYTPOOHOTO
KHUTTS B IEHTPAJIbHINM YaCTHHI HOCOBOI IIEPETOPOIKH, BHACITIIOK TU(EPEeHIIIOBAHHS KIITHH ME3EHXIMHU, 3’ SIB-
JISIETHCS AP MPOXOHIPATBEHOI TKAHUHU. Y 3aHI TPETHHI HOCOBOI MEPErOPOJIKU CIIOCTEPIraEThCsl KOHIEHT-
parlist KITHH Me3eHXiMH 0e3mocepeHbo 01N ii HMKHBOT YaCTHHH y BUTIISAI MAPHOTO YTBOPEHHS, IO Mae
(hopMy MIaCTUHOK — 3aKjajKa jJemenra. Harmpukinii BOCbMOTo THXXKHS BHYTPIIIHEOYTPOOHOTO PO3BUTKY HPO-
XOH/IpaJibHa TKAaHWHA HOCOBOI MEPETOPOKH IEPETBOPIOETHCS B HE3PUTy XPSIIOBY TKaHUHY. BU3Ha4atoThCs
TaKOX 3aKJaJika KIWHO-TiAHeOiHHOT apTepii (miamerp 24,0+0,5 MKM) B 3alHBOMY BiJiiNli OIYHOT CTIHKH IIep-

BUHHOI HOCOBOI ITOPOXKHHUHH.

Kurouogi cjioBa: HocoBa meperopoika, epeAri, aHaTOMis, JIF0JUHA.

Antenatal health care requires a deep and comprehen-
sive study of various factors influencing on the nor-
mal and pathologically changed development of the
embryo and fetus, a comprehensive analysis between
the norm and pathology. In Ukraine due to an increas-
ing harmful effect of environmental factors on the hu-
man organism, especially in the period of the intrau-
terine development, the problem has become an im-
portant issue. Investigation of the dynamics of
changes in the topography of structures of organs and
complexes of organs during the prenatal period of hu-
man ontogenesis with the aim to determine the inter-
relations and interaction of the shape-generating pro-
cesses on the spatial-temporal orientation of the ana-
tomical structures as well as finding the time and mor-
phological preconditions of possible occurrence of
variants in their structure and congenital defects is
one of the important scientific directions in anatomi-
cal field [1-2]. The information concerning syntopic
correlations of the sources, causes and mechanisms of
ontogenesis occurrence during the prenatal period

promotes both understanding the mechanisms of nor-
mal organ formation and establishment of its topog-
raphy, and determination of variants in their structure
and congenital defects. Elaboration of a complex of
preventive measures concerning antenatal care of the
nasal area is an urgent issue nowadays when the effect
of unfavourable environmental factors (ecological,
chemical, physical etc.) has increased considerably.
Analysis of the literature dealing with etiology, path-
ogenesis and treatment of congenital and acquired de-
fects of the nasal septum is indicative of debatable
opinions of scientists on the issues of modern rhinol-
ogy, including the methods and time of surgical cor-
rection of the nasal septum deviation, eradication of
polyp growth in its mucous membrane, treatment of
chronic bleeding, post-traumatic lesions in particular
[3-4]. One of the terms of a successful solution of the
above issues is a comprehensive study of anatomical
peculiarities at every stage of development [5-7].
Objective: to determine spatial-temporal dynam-
ics in the establishment of structural components of
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the nasal septum during the 7-8 week of the intrauter-
ine development.

Material and methods. This scientific work is part
of a comprehensive initiative research work
"Features of morphogenesis and topography systems
and organs in pre- and postnatal periods ontogenesis
of people" (state registration number: 0115U002769,
scientific supervisor — professor O. M. Slobodian). 10
specimens of pre-fetuses, 6 series of histological
specimens of pre-fetuses 20,0-22,0 mm of the parieto-
coccygeal length (PCL) of the 8" week of the intrau-
terine development were examined. A complex of up-
to-date methods of morphological investigation was
applied including micro- and macroscopy, anthro-
pometry, morphometry of the topographic-anatomi-
cal sections.

Results and discussion. Development of the nasal
cavity walls during the 7" week of the intrauterine pe-
riod was studied on 5 series of histological specimens
of pre-fetuses with 20,0-22,0 mm of PCL.

Secondary nostrils are found to be formed due to
joining of the maxillary processes with the median
nasal processes and with themselves. These nostrils
are open forward and downward. They are in the
shape of small slits vertically elongated. The longitu-
dinal size of the nostrils is 550+20,0 mcm, the trans-
versal one —2504+10,0 mecm. The distance between
them is no longer than 750+25,0 mcm. The nostrils
continue into the vestibule of the oral cavity filled
with the epithelial “plug”, the walls of the vestibule
are lined with 2-3-row epithelium 8 +1,0 mem thick.

The vestibule of the nasal cavity continues into the
primary nasal cavity proper which is divided into two
symmetrical halves by means of the rudiment of the
nasal septum.

The rudiment of the nasal septum is presented by
the mesenchyme covered with the high columnar ep-
ithelium externally with the nuclei of a spherical or
oval shape located in 4-6 lines. The epithelium is
36+2,0 mem thick (in its superior portion). In the cen-
tral part of the nasal septum rudiment the mesen-
chyme cells are located more densely forming an ag-
gregation in the shape of a wedge with its apex turned
downward. Its transverse size near the base is
220+10,0 mem, in the median portion — 110+6,0
mcm, in the area of the apex — 80 £5,0 mcm, and the
vertical one — 880+25,0 mcm. The above aggregation
of the mesenchyme cells extends in the anterior-pos-
terior direction along the whole nasal septum. In its
median third the distal extremity of the aggregation
forms a club-shaped dilation. The height of the aggre-
gation decreases near the posterior portion of the na-
sal septum together with decrease of the nasal septum
height. A smooth layer of the mesenchyme cells is lo-
cated between the epithelial layer and the above for-
mation. It is 240+5,0 mem thick. The rudiment of Ja-
cobson's organ is found at the distance of 220+4,0
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mcm from the inferior border of the nasal septum. The
nasal septum is no more than 836+20,0 mcm thick. Its
longest vertical size is 990 mcm. The posterior ex-
tremity of the septum gradually decreasing extends
into the superior wall of the primary oral cavity. It
should be noted that the anterior and median thirds of
the nasal septum are joined with the primary palate,
and its posterior portion hangs down into the primary
oral cavity freely.

Further development of the blood vessels is found:
the blood elements are more clearly separated from
the surrounding mesenchyme by means of the endo-
thelium. The subepithelial blood network begins to
form in pre-fetuses with 15,5-16,0 mm of PCL, which
at the end of the 7" week of development (pre-fetuses
with 19,5-20,0 mm of PCL) is presented by the vas-
cular columns of a capillary type 8+0,5 mcm in diam-
eter. Larger and ingrowing externally vessels are
clearly seen at this stage of the intrauterine develop-
ment. The anterior ethmoid artery extends in the mes-
enchyme layer of the superior wall of the primary na-
sal cavity in a descending direction. Itis20+1,0 mcm
in diameter. The posterior ethmoid artery is found
near the median wall of the orbital cavity. It extends
practically horizontally to the superior wall of the pri-
mary nasal cavity and branches in its mesenchyme
layer. The wall of the vessels outside of the organ is
little differentiated and presented by the endothelium.
2-3 lines of densely located and circulatory oriented
mesenchyme cells are found externally from it. Their
nuclei are elongated in shape.

Development of the nasal cavity walls during the
8" week of the intrauterine period was studied on 5
series of histological specimens of pre-fetuses with
21,0-30,0 mm of PCL.

The primary nasal cavity is divided into two sym-
metrical halves by means of the primary nasal sep-
tum. The layer of the subcartilaginous tissue appears
in the central part of the nasal septum due to differen-
tiation of the mesenchyme cells. The mesenchyme,
covered with the epithelium from the side of the nasal
cavity, is located on the periphery of this layer. Its
structure and thickness do not differ from the similar
one in the 7-week embryos.

At the beginning of the 8" week the subcartilagi-
nous tissue is in the form of a lamina. Its vertical size
is 1,6 mm, and thickness — 176+5,0 mm. Closer to the
posterior border of the nasal septum the vertical size
of the subcartilaginous tissue decreases, and it ex-
tends into the rudiment of the sphenoid bone body.
The mesenchyme cells are concentrated on the poste-
rior third of the nasal septum looking like a pair for-
mation in the form of laminae — vomer rudiment. In
frontal sections these laminae are clearly seen to be
located obliquely. Their superior extremities are lo-
cated at the distance of 440+5,0 mcm one from an-
other, and the inferior ones — 220+3,0 mcm.
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At the end of the 8" week of the intrauterine de-
velopment the subcartilaginous tissue of the nasal
septum is transformed into the immature cartilagi-
nous tissue. The vertical size of the cartilaginous lam-
ina of the nasal septum is no longer than 1,9+0,1 mm,
and its thickness — 110+£10,0 mcm. The maximum
height of the nasal septum is 1,4+0,1 mm, and its
thickness — 80+10,0 mm. Its anterior-posterior size
increases from 1,2+0,05 mm (pre-fetuses with 22,0
mm of PCL) to 1,8 0,05 mm (pre-fetuses with 29,0
mm of PCL).

The distance between the nasal septum and a free
border of the superior nasal concha is no longer than
220+7,0 mem, the median one — 242+6,0 mcm and
the inferior one — 154+5,0 mcm.

The branches of the major vessels, supplying the
walls of the primary nasal cavity, pass in the mesen-
chyme layer (closer to the rudiment of the cartilaginous
tissue), forming anastomosis with the wall of the own
vessels. The diameter of the anterior and posterior eth-
moid arteries is 24+1,0 mcm. The rudiment of the cu-
neopalatine artery (24+0,5 mcm in diameter) is deter-
mined at this stage of development in the posterior por-
tion of the lateral wall of the primary nasal cavity.

In this age category (pre-fetuses with 22,0-27,0
mm of PCL) the central processes of the olfactory
cells join with the olfactory bulb. They are from
4,04+0,5 mcm to 8,020, mcm thick.

Conclusions.1. During the 7" week of the intrau-
terine development the rudiment of the nasal septum

was found to be presented by the mesenchyme cov-
ered externally with the high columnar epithelium
with the nuclei of a spherical or oval shape. 2. The
mesenchyme cells are located more densely in the
central part of the nasal septum rudiment forming an
aggregation. 3. The anterior and median thirds of the
nasal septum are merged with the primary palate, and
its posterior part freely hangs down into the primary
oral cavity. 4. In pre-fetuses at the end of the 7" week
of development (19,5-20,0 mm long) the subepithe-
lial blood network is presented by the vascular col-
umns of a capillary type 8+0,5 mcm in diameter. 5.
During the 8™ week of the intrauterine life a layer of
the subcartilaginous tissue appears in the central part
of the nasal septum due to differentiation of the mes-
enchyme cells. 6. The mesenchyme cells are concen-
trated directly near the lower part of the posterior
third of the nasal septum looking like a pair formation
in the form of laminae — vomer rudiment. 7. At the
end of the 8" week of the intrauterine development
the subcartilaginous tissue of the nasal septum is
transformed into the immature cartilaginous tissue. 8.
The rudiment of the cuneopalatine artery (24+0,5
mcm in diameter) is also determined in the posterior
portion of the lateral wall of the primary nasal cavity.

Prospects of further studies: to investigate pecu-
liarities in the development of the nasal septum dur-
ing pre-fetal period of human ontogenesis, and during
9-11 weeks of the intrauterine development in partic-
ular.
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AHATOMMWYECKHUE OCOBEHHOCTH HOCOBOM NMEPEIOPO/IKH 7-8-HEJIEJIBHBIX ITPEJI-
nJjoJ10B

Pe3ome. Metoamu MUKpO- B 7-8-HeleNbHBIX MEpeAIuionoB, Mopdhomerpun uccienoano 10 mpenapaToB
HOCOBOT'O YJ4aCTKa, 3aKOHOMEPHOCTH Pa3BUTHS, POPMUPOBAHUS U MOP(HOJIOTHUECKHe TTPeoOpa3oBaHms HOCO-
BOH IIEpEropojIKK YeJI0BEeKa. Y CTAHOBIIEHO, YTO B MEPEAILIOIOBOTO MEPHOJIC 3a9aTOK HOCOBOW MEPETOPOJIKU
MpeCTaBICH ME3CHXIMOM, TOKPBHITON M3BHE BEICOKUM IMIIMHAPHUYECKUM JITHTEIUEM, SAPa KOTOPOTO UMEIOT
NIAPOBUHYIO WM OBaJIbHYIO (hopMy. B IeHTpabHOM YacTH 3aKiIaJJKu HOCOBOI TEpEeropoIKu KIETKHA Me3e-
HXHMBI PacroiararoTcs 0ojaee KOMIaKTHO, 00pa3ys KoHrioMepar. [lepenHsis u cpeaHss TpeTH HOCOBOH mepe-
TOPOJIKY CPOCIIHECS C ICPBUYHBIM HEOOM, a €€ 3aJ(HsS 4acTh CBOOOHO CBUCACT B MEPBUYHYIO POTOBYIO ITO-
JIOCTh. Y TIEPEIIIONOB K KOHITY 7-i Heaenu pa3Butus (mmuHou 19,5-20,0 MM) moadnuTeTnaIbHOM KPOBEHOC-
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Hasl CeTh MpEJICTaBICHa COCYTUCTHIMU CTBOJIAMH THITA KarmuisipoB quaMeTpom 8,0+0,5 MmkM. Bo Bpems Boch-
MO¥ HEIeTTU BHYTPUYTPOOHOM JKU3HH B IICHTPAILHOM YaCTH HOCOBOH MEPEeropo/IKy, B pe3yibrare nuddepen-
IIUPOBKH KJICTOK ME3CHXUMBI, MTOSBIISICTCS CJIOW MPOXOHIPAILHOU TKaHH. B 3amHeil TpeTn HOCOBOI mepero-
poIku HaOIrOMaeTCsl KOHIEHTPAIHS KIETOK ME3€HXUMBI HETIOCPECTBEHHO Y €€ HMKHEHW 9acTH B BHJE Map-
HOTO 00pa3oBaHUs, UMeeT (POPMY TUIACTHHOK — 3aKJIa/[Ka CONTHUKA. B KOHIIE BOCEMOI HeJlenu BHYTPUYTPOO-
HOTO Pa3BUTHS MPOXOHpaIbHA TKaHbh HOCOBOH MEPErOpOJIKY MPEBPAIACTCS B HE3PEIYIO XPAIICBYIO TKaHb.
OnpenensroTcs TakkKe 3aKkiagKa KIHHOHEOHOH apTepun (mquametp 24 + 0,5 MKM) B 3amHeM oTAeine O0KOBOM
CTEHKH TEpBUHHON HOCOBOM IMOJIOCTH.

KuaroueBrble c10Ba: HOCOBas MEPEropoIKa, IEPEAIIIO ], AHATOMUS, YETIOBEK.

ANATOMICAL PECULIARITIES OF THE NASAL PASSAGES IN 7-8-WEEK PRE-FETUSES
Abstract. In Ukraine due to an increasing harmful effect of environmental factors on the human organism,
especially in the period of the intrauterine development, the problem has become an important issue. Investi-
gation of the dynamics of changes in the topography of structures of organs and complexes of organs during
the prenatal period of human ontogenesis with the aim to determine the interrelations and interaction of the
shape-generating processes on the spatial-temporal orientation of the anatomical structures as well as finding
the time and morphological preconditions of possible occurrence of variants in their structure and congenital
defects is one of the important scientific directions in anatomical field. 10 specimens of the nasal area of 7-8-
week pre-fetuses, regularities of their development, formation and morphological transformations of the hu-
man nasal septum were examined by means of micro- and morphometry. During the pre-fetal period the rudi-
ment of the nasal septum was found to be presented by the mesenchyme covered externally with the high
columnar epithelium with the nuclei of a spherical or oval shape. The mesenchyme cells are located more
densely in the central part of the nasal septum rudiment forming an aggregation. The anterior and median thirds
of the nasal septum are merged with the primary palate, and its posterior part hangs down into the primary oral
cavity. In pre-fetuses at the end of the 7" week of development (19,5-20,0 mm long) the subepithelial blood
network is presented by the vascular columns of a capillary type 8,0+£0,5 mcm in diameter. During the 8" week
of the intrauterine life a layer of the subcartilaginous tissue appears in the central part of the nasal septum due
to differentiation of the mesenchyme cells. The mesenchyme cells are concentrated directly near the lower part
of the posterior third of the nasal septum looking like a pair formation in the form of laminae — vomer rudiment.
At the end of the 8" week of the intrauterine development the subcartilaginous tissue of the nasal septum is
transformed into the immature cartilaginous tissue. The rudiment of the cuneopalatine artery (24,0+0,5 mcm
in diameter) is also determined in the posterior portion of the lateral wall of the primary nasal cavity.

Key words: nasal septum, pre-fetus, anatomy, human.
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