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FETAL ANATOMY OF THE MAXILLARY CELLULAR PROCESS

®ETAJIbHA AHATOMISI KOMIPKOBOTI'O BIJIPOCTKA BEPXHBOI HIEJIEITA

Pe3rome. B cTaTTi HaBeaeHO AaHi mo10 GeTaabHOi aHaTOMIi KOMIPKOBOT'O BiJJpOCTKa, BA3HAYEHOT METOaMU
MopdoMeTpii, peHTreHOTpadiuHOro AOCHiIKEHHS, KOMIT I0TEpHOT ToMorpadii, MaKpOCKOMIYHOTO IOCITi-
JDKEHHSI, TEPMOXIMIYHOI Ta MEXaHIYHOT 00pOOKH KiCTOK 4eperna, CTATUCTUYHOT 00pOOKH OTPUMaHUX JaHUX.
JocaimKkeHHs] KOMipKOBOTO BiJIpOCTKa BEPXHBOI IIENIENH MPoBeaeHO Ha 53 Tpynax 4-10-MicSYHHX TUTOMIB Ta
11 HOBOHApOMKEeHNX. BCTaHOBIIEHO, 110 3 6-TO MICAIS BHYTPIIIHBOYTPOOHOTO PO3BUTKY BCi CTPYKTYPH BEp-
XHBOI IIENIENTd PEHTIeHKOHTpacHI. Ha peHTreHiBChKUX 3HIMKAX YiTKO BUSBISIOTHCS OOPHCH BEPXHBOI IIe-
nend, ii T0O0BWH, BUIMYHUIN 1 KOMipKOBHU BipocTku. Y §-10-MicsSYHHX TUTONIB i HOBOHAPOKEHHUX T00pe
T EPEHITIIOI0TECA KOMIPKH 3a4aTKiB MOJIOYHUX 3y0iB Ta Mi>KKOMIPKOBI Ieperopoku. Brucora koMipkoBoOTro
BiJ[pocTKa 000X BEPXHIX Iejern (Ha Pi3HUX JUISHKAX) Y IEPUHATAIBHOMY IEPioJi CYTTEBO 301MbIIYETHCS Ha
6-Mmy, 8-10 MicAIAX Ta y HOBOHAPOKEHUX, a HAMEHTIIIe — Ha 4-5-My Ta 7-My MICSISIX BHYTPIIIHEOYTPOOHOTO
po3BUTKY. [l0BXKHMHA KOMIPKOBOTO BiIpOCTKA MPaBOi Ta JIiBOI BEPXHBOI MIETICNIH y MJIOAIB 1 HOBOHAPOIXKE-
HUXCYTTEBO 301bIIYETHCS BIPOAOBK 7-10 MicAI1liB Ta y HOBOHAPOKEHUX, & HAMEHIIIEe — BIIPOAOBXK 4-6 Mi-

CSIIiB BHYTPIIIHHOYTPOOHOTO PO3BUTKY.

Kuarouogi ciioBa: BepxHs 1esena, KOMipKOBHE BiIPOCTOK, (DeTanbHa aHATOMIs, JIFOIUHA.

Every year over 600 children in Ukraine are born with
congenital defects of the maxillary-facial are a
(1:600-1:700 of deliveries), including 400-450 cases
with congenital cleft lip or palate [1].

Severity of facial developmental defects is mani-
fested not only by external deformity and pronounced
functional disorders, but it produces a negative im-
print on psychic development of a child [2, 3]. Under-
standing of the regularities in the development of
structures and topography of the fetus is of great im-
portance for interpreting a real direction of organo-
genesis processes, mechanisms of normal formation,
occurrence of anatomical variants and congenital de-
fects [4]. Without awareness of the processes of a nor-
mal organism development to understand its struc-
tural-functional organization of organs and systems is
next to impossible [5]. Mean while the notion of the
norm in order to compare it with real results of the
examination is nowadays a complicated and in suffi-
ciently known issue [6]. The data concerning organo-
metric parameters of the maxilla during the perinatal
period of development make a basis to determine cer-
tain congenital facial defects and formation of physi-
ological occlusion.

The morphological study conducted differs from
those common ones that the development and for-
mation of the maxillary structures are determined in
the perinatal period of human ontogenesis, while the
majority of studies [7-10] deals with investigation of
topographic-anatomical peculiarities of the maxilla in

the postnatal period of human ontogenesis.

The objective of the research: to find out the
chronological sequence of changes in parameters, the
formation of the structure and the topography of the
cellular process of the maxilla during the fetal period.

Material and methods. The study was performed
on 53 dead 4-10-month fetuses and 11 newborns of
both sexes without any external signs of anatomical
deviations or abnormalities, and without vivid mac-
roscopic deviations from the normal cranial struc-
ture.

The study was conducted according to the method-
ical guidelines “On Keeping to Ethicand Legal Norms
and Requirements while Conducting Scientific Mor-
phological Research” /11], the main principles of the
World Medical Association (WMA) Declaration of
Helsinki as a statement of ethical principles for med-
ical research involving human subjects(1964-2000)
and the Order of the Ministry of Health of Ukraine M2
690 dated 23.09.20009.

Modern adequate morphological and statistical
methods were applied during investigation: mor-
phometry, X-ray examination, computed tomography,
macroscopic examination, thermochemical and me-
chanical processing of the cranial bones, statistical
processing of the data obtained.

Before starting the research occipital-calcaneal
length (OCL) of the fetus was measured. After OCL
was measured the specimens of dead fetuses were
fixed in 10 % neutral formalin solution during 2-3
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weeks followed by their storage in 5 % neutral forma-
lin solution [12].

Results of the research and their discussion.
Anlage of the cellular process of the maxilla occurs
during the 4-week of the intrauterine development.
The cellular process grows from the maxilla till the
3" month of the intrauterine development. The cellu-
lar process emerges arch-like along the perimeter
from the maxillary lower margin. It is less marked in
the 4-5-month fetuses and resembles a semicircular
groove.

The macroscopic examination found three large
cells of the primary teeth rudiments in 11,8% of early
fetuses, and four cells — in 88,2 % of 4-5-month fe-
tuses. The apex of the cell of the primary middle in-
cisor rudiment is located 0,4+0,01 mm lower from the
caudal border of the piriform opening on the right
maxilla, and 0,38+0,01 mm lower on the left maxilla.
The apex of the cell of the primary canine rudiment is
located 0,4+0,01 mm higher from the piriform open-
ing on the right maxilla, and 0,37+0,02 mm higher on
the left maxilla. The apex of the cell of Il primary
tooth rudiment is located in the point of cell connec-
tion of the I and I1l primary teeth rudiments. The top
surface of the cells is covered with thin osseous tissue
and downwards it is covered with the connective tis-
sue. The apex of the cell of the I11 primary tooth rudi-
ment is separated from the lower wall of the infraor-
bital opening by very thin osseous lamina.

In 5-month fetuses all the four cells of the primary
teeth rudiments are well marked, and intercellular
septa are less marked. The apex of the cell of the |
primary tooth rudiment is located 0.43+0.01 mm
lower from the caudal margin of the piriform opening
on the right maxilla, and 0.40+0.02 mm — on the left
one. The cell of the primary canine rudiment on the
right maxilla is located 0.25+0.02 mm higher from
the caudal border of the piriform opening and
0.26£0.01 mm — on the left maxilla. In early fetuses
the longest height of the cellular process is found in
the area of cells of the I and Il primary teeth rudi-
ments. It is 5.71£0.09 mm on the right maxilla and
5.57+0.08 mm on the left one. The shortest height of
the cellular process is determined in the area of cells
of the Il and IV primary teeth rudiments. It is
3.25+1.14 mmon the right maxillaand 3.22+1.12 mm
—on the left one.

In 4-month fetuses the length of the cellular pro-
cess of the right maxilla is19.44+1.34 mm and the left
one — 19.25+1.45 mm, in 5-month fetuses its length
is 21.18+1.89 and 20.87+1.67 mm respectively. It is
2.140.23 mm thick on the right maxilla and 2.0+0.25
mm thick on the left one in the place of location of the
cellular rudiments. And the cells of the IV primary
tooth rudiment — 1.5+0.12 and 1.35+0.15 mm respec-
tively.

X-ray detects the most marked infraorbital border

and cellular arch of the maxilla in early fetuses. Four
cells are found in every maxilla in all the 6-7-month
fetuses. The sizes of the cellular processes of the right
and left maxillae do not differ considerably and are
within the following parameters: the width of the cel-
lular process of the maxilla in 6-month fetuses in the
area of cells of the I, Il and Il primary teeth rudiments
is similar along the full length. It is 2.5+0.12 mm. The
cells of the IV primary tooth rudiment are 1.67+0.14
mm, and they are 6.76+0.48 and 3.5+0.54 mm high
respectively. In 7-month fetuses the width of the cel-
lular process of the maxilla in the area of the cell of
the | primary tooth rudiment is 2.7+0.11mm,; the cell
of the II primary tooth rudiment — 2.34+0.27 mm; the
cell of the TIT primary tooth rudiment — 2.74+0.25 mm
and the cell of the IV primary tooth rudiment —
1.8+0.22 mm. The cells of the LII and III primary
teeth rudiment are 7.53+0.58 mm high, and the cell of
the IV primary tooth rudiment — 3.8+0.67 mm.

The apex of the cell of the I primary tooth rudi-
ment in the maxilla is located 0.28+0.09mm lower
from the caudal border of the piriform opening in 6-
month fetuses on the right maxilla, and 0.25+0.07 mm
—on the left one. In 7-month fetuses it is — 0.13+0.04
mm and 0.12+0.02 mm respectively.The apex of the
cell of the IIT primary tooth rudiment in 6-month fe-
tuses in the right maxilla is 0.1+0.07 mm higher and
in the left one — 0.12+0.05 mm. In 7-month fetuses it
is located on the level of the caudal border of the pi-
riform opening. In 6-month fetuses the cellular pro-
cess of the right maxilla is 21.64+2.02 mm long, and
of the left one — 21.38+1.62 mm. In 7-month fetuses
it is 26.08£2.01 mm and 25.43+2.51 mm respec-
tively.

In 8-month fetuses the cell of the V primary tooth
rudiment is slightly marked. In newborns all the cells
of the cellular process are well marked. The sizes of
the cellular process on the right and left maxillae do
not differ much and are within the following parame-
ters: in 8-month fetuses the cellular process of the
maxilla in the area of the cell of the I primary tooth
rudiment is 2.9+0.54 mm thick,the cell of the II pri-
mary tooth rudiment— 2.45+0.32 mm,the cell of theIll
primary tooth rudiment— 3.1+£0.13 mm,the cell of
thelV primary tooth rudiment — 1.95+0.34 mm,the
cell of the V primary tooth rudiment — 1.46+0.22 mm.
The cells of the I, IT and IIT primary teeth rudiment
are 7.91+0.14 mm high, the cell of the IV primary
tooth rudiment — 4.03+0.23 mm, the cell of the V pri-
mary tooth rudiment — 2.05£0.16 mm. In 10-month
fetuses the cellular process of the maxilla in the area
of the I primary tooth rudiment is 3.15+0.44 mm
wide,the cell of thell primary tooth rudiment —
2.85+0.32 mm, the cell of thelll primary tooth rudi-
ment — 3.24+0.14 mm,the cell of the IV primary tooth
rudiment — 2.12+0.31 mm,the cell of the V primary
tooth rudiment — 1.57+0.28 mm. The cells of the I, II
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and IIT primary teeth rudiments are 8.2+0.53 mm
high,the cell of the IV primary tooth rudiment —
4.27+0.39 mm, the cell of the V primary tooth rudi-
ment — 2.29+0.23 mm. In newborns the cellular pro-
cess of the maxilla in the area of the cell of the I pri-
mary tooth rudiment is 3.4+0.46 mm wide,the cell of
thell primary tooth rudiment — 3.13+0.11mm,the cell
of the III primary tooth rudiment — 3.57+0.36 mm,the
cell of the IV primary tooth rudiment — 2.35+0.29
mm,the cell of the V primary tooth rudiment —
1.82+0.45 mm. The cells of the I, IT Ta IIT primary
teeth rudiments are 9.08+0.85 mm high, the cell of the
IV primary tooth rudiment — 4.68+0.44 mm, the cell
of the V primary tooth rudiment — 2.45+0.31 mm. In
8-10-month fetuses the apices of the cells of the T and
III primary teeth rudiments of the right and left max-
illae are located on the level of the caudal border of
the piriform opening. Intercellular septa are marked
and deep. In 8-month fetuses the cellular process of
the right maxilla is 26.5+2.06 mm long, and the left
one —26.10+2.01 mm. In 10-month fetuses the cellu-
lar process is 28.6+1.9 mm and — 28.2+1.8 mm long
respectively. Macroscopic examination determined
that in newborns the cellular process of the right max-
illaiis 31.1£1.9 mm long and the left one — 30.8+1.9
mm.

At the end of the fetal period the cellular process
of the maxilla is well marked with a wide cellular ca-
nal. In 8-month fetuses the cellular groove is com-
pletely closed in the anterior part, at the same time it
is not completely closed in the lateral part. In 10-
monthfetusesthe cellular groove is completely closed.

Intercellular septa of the maxilla in the early pe-
riod of ontogenesis are slightly marked. Till the end
of the perinatal period the intercellular septa between
all the cells of the primary teeth rudiments are clearly
outlined. Since the 6" month of the intrauterine de-
velopment all the structures of the maxilla are radio-
opaque. The outlines of the maxilla are clearly seen
on the radiograms including its frontal, zygomatic
and cellular processes, and the piriform opening. In
8-10-month fetuses and newborns the radiograms
show clear outlines of the maxilla and zygomatic
bone, frontal, zygomatic and cellular processes. The
cells of the primary teeth rudiments and intercellular
septa are well differentiated.

Macroscopic examination determined that the
height of cellular process of the right maxilla in the

area of the cells of the I and III primary teeth rudi-
ments in fetuses and newborns increases from
5.71£0.09 mm to 9.41+0.2 mm,and the cellular pro-
cess of the left maxilla — from 5.57+0.08 mm to
9.2440.1 mm, which is indicative of an even increase
of this parameterl,68 times as much.The height of the
cellular process of the right maxilla in the area of the
cells of the II and IV primary teeth rudiments in fe-
tuses and newborns increases from 3.25+1.14 mm to
9.41+0.2 mm, and the cellular process of the left max-
illa—from 3.22+1.12 t0 9.24+0.1 mm, which is indic-
ative of an even increase of this parameter 1,68 times
as well.This parameter becomes much larger on the
6™, 8-10" months and newborns. It is the least — on
the 4-5 and 7" months of the intrauterine develop-
ment for the cellular processes of both right and left
maxillae.

The length of the cellular process of the right max-
illa in fetuses and newborns increases from
19.44+1.34 mm to 38.29+0.31 mm, and the length of
the cellular process of the left maxilla — from
19.25+1.45 mm to 38.05+0.29 mm, which is indica-
tive of an even increase of this parameter twice as
much from both sides. This parameter increases con-
siderably during 7-10 months and newborns, and it is
the least — during 4-6 months of the intrauterine de-
velopment for both maxillae.

Conclusions. 1. Beginning from the 6" month of
the intrauterine development all the maxillary struc-
tures are contrast on X-ray. The outline of the maxilla,
its frontal, zygomatic, cellular and pear-shaped open-
ing processes are clearly seen on X-ray images. In 8-
10-month fetuses and newborns the cells of the tem-
porary teeth germs and intercellular septa are well dif-
ferentiated. 2. The height of the cellular process of the
right and left maxillae (in different areas) in the peri-
natal period increases considerably on the 6, 8-10%"
months and newborns, and the least — on the 4-5™ and
7" months of the intrauterine development. 3. The
length of the cellular process of the right and left max-
illae of fetuses and newborns increases considerably
during 7-10"" month sand newborns, and the least in-
crease is observed during the 4-6" months of the in-
trauterine development.

The prospect of further recearch. To study out
the chronological sequence of changes in parameters,
the formation of the structure and the topography of
the cellular process of the maxilla in infants.
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®ETAJIBHASI AHATOMMSI AJIBBEOJIIPHOI'O OTPOCTKA BEPXHEM YEJIIOCTH
Pe3rome. B craThe mprBeAeHb! JaHHBIE OTHOCHTENBHO (ETaIbHON aHATOMHHU alIbBEOJISIPHOTO OTPOCTKA BEPX-
HEH 4emoCcTH, onpeaeNéHHbIe METOAaMU MOP(HOMETPUH, PEHTIeHOTPadUIECKOr0 00CIIeI0BaHUs, KOMITBIOTE-
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pHOI ToMoTpadur, MaKPOCKOITNIECKOT0 00CIICI0OBaHHS, TEPMOXUMHUECKON 1 MEXaHHYECKOH 00pabOTKH KO-
CTel uepemna, CTaTUCTHIECKOW 00pabOTKY MOyUYeHBIX JaHHBIX. VccnenoBanne aapBEOIIPHOTO OTPOCTKA BEP-
XHEH 4enocTH nposeaeHo Ha 53 Tpynax 4-10 MecsuynbIxX 11010B U 11 HOBOpoXkieHbIX. BeIsABIEHO, UTO € 6-TO
MecsIa BHyTPUYTPOOHOTO Pa3BUTHUS BCE CTPYKTYPH BEPXHEH YENOCTH PEHTICHKOHTpacHbIe. Ha peHTreHoR-
CKUX CHUMKaX YETKO BUHBI OUEPTAHUS BEPXHEH YeItOCTH, €€ JIOOHBIH, CKYJIOBOH 1 aJIbBEOJISIPHBIN OTPOCTKH.
VY 8-10-MecsSUHBIX TUIOMOB ¥ HOBOPOXKJCHBIX XOPOIIO AU(PPEPESHIIUPYIOTCS abBEOJIbI 3aUaTKOB MOJIOYHBIX
3y00B U MEXKaIIbBEOJIPHBIC TIEPETOPOAKH. BhIcoTa albBEOISIPHOTO OTPOCTKA O0CHX YEIIOCTEeH (Ha pa3HbBIX
y4acTKax) B MEPUHATAIILHOM MEPUOE CYIIECTBEHHO YBEIMUMBAETCS Ha 6-oM, 8-10 Mecsmax U y HOBOPOX-
JICHBIX, U MEHee — Ha 4-5-0M U 7-0M MecsllaX BHYTpUYyTPOOHOTO pa3BuTHhs. J[JTMHA allbBEOJIIPHOTO OTPOCTKA
MPaBoOil U JIEBOM BEPXHEH YENIOCTH B IUIOJOB M HOBOPOXKIACHHBIX CYIIECTBEHHO YBEITUUUBACTCSI HAMIPOTSIKE-
Huu 7-10 MecA1eB 1 y HOBOPOXKICHHBIX, U MeHee — Ha 4-6 Mecsiax BHyTPHYTPOOHOTO Pa3BUTHSL.

KiioueBble c10Ba: BEpXHsISI YENIOCTD, AIbBEOJIIPHBINA OTPOCTOK, (heTaTbHAsT aHATOMISI, YEITOBEK.

FETAL ANATOMY OF THE MAXILLARY CELLULAR PROCESS

Abstract. The article provides data concerning fetal anatomy of the maxillary cellular process, determined
methods of morphometry, X-ray examination, computed tomography, macroscopic examination, thermochem-
ical and mechanical processing of the skull bones, and statistical processing of the obtained data. The study
was performed on 53 dead 4-10-month fetuses and 11 newborns. Found that beginning from the 6™ month of
the intrauterine development all the maxillary structures are contrast on X-ray. The outline of the maxilla, its
frontal, zygomatic, cellular and pear-shaped opening processes are clearly seen on X-ray images. In 8-10-
month fetuses and newborns the cells of the temporary teeth germs and intercellular septa are well differenti-
ated. The height of the cellular process of the right and left maxillae (in different areas) in the perinatal period
increases considerably on the 6™, 8-10™ months and newborns, and the least — on the 4-5" and 7" months of
the intrauterine development. The length of the cellular process of the right and left maxillae of fetuses and
newborns increases considerably during 7-10" month sand newborns, and the least increase is observed during
the 4-6"" months of the intrauterine development.

Key words: upper jaw, cellular process, fetal anatomy, human.
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