OpwuriHanbHi gocnimKkeHHsA

UDK 618.36-003.84-02:616.155.194.8]:612.63

A.L Popovych,
LS. Davydenko,
O.V. Garvasiuk

Higher State Educational Establishment of
Ukraine "Bukovinian State Medical
University", Chernivtsi

DISTRIBUTION OF MORPHOLOGICAL
VARIANTS OF CALCIUM DEPOSITS IN
PLACENTA OF GRAVIDAS WITH IRON-
DEFICIENCY ANEMIA

Keywords: calcium deposits, iron-
deficiency anemia.

Abstract. Our research conducted an investigation of 164
observations of placental calcinosis, including 84 observations of
gravidas with iron-deficiency anemia and 80 observational
gravidities without anemia. Frequency analysis of different variants
of calcium deposits in chorial placental tree showed that type I and
type 1V perivillous fibrin deposits strongly dominated in gravidas
with iron-deficiency anemia (over 90% and 80% placentas
respectively). There were also deposits found in type Il perivillous
fibrin (about 45% of cases). These indices significantly exceeded the
values of the frequency of women whose anemia had not been
recorded during gravidity. Other variants of calcium deposits in iron-
deficiency anemia occurred much more rarely. It should be
mentioned, though, that in cases accompanied by gravidas with iron-
deficiency anemia in comparison with observations of gravidas
without anemia small granular deposits were more commonly found
in the placental plasmodium of the chorial villi. Frequency analysis

of different options of calcium deposits in the basal plate of the
placenta showed that the observations of gravidas with iron-
deficiency anemia as well as the observations of those without
anemia dominated by calcium deposits in fibvin of all four types (type
1V slightly smaller compared to other types). However, it should be
pointed out that type Il and type 1V fibrin deposits were more
frequently found in gravidas with iron-deficiency anemia compared
with the observations without anemia (P <0,05).

Introduction

The study deals with elucidation of new data
concerning a quantitative distribution of
morphological variants of calcium deposits in
placentas with calcinosis in case of gravidas with
iron-deficiency anemia as compared to the placentas
with calcinosis without anemia (that is, with normal
hematological signs during pregnancy).

The study is initiated by the findings concerning
increased occurrence of calcinosis among pregnant
women with severe forms of gravidas with iron-
deficiency anemia [1] and is based on a working
hypothesis that metabolic changes occurring due to
iron deficiency and the whole complex of changes in
the blood of gravidas with iron-deficiency anemia
might affect the morphology of calcium deposits
which can be further used for diagnostic purpose.

Only those observations were thought to be
afflicted with placental calcinosis when during
material sampling from different cotyledons calcium
deposits were regularly found no less than in four
cotyledons [2].

Objective of the study: to detect a quantitative
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distribution of morphological variants of calcium
deposits in placenta in case of gravidas with iron-
deficiency anemia as compared to the observation of
pregnancy without anemia.

Material and methods

Morphological peculiarities of calcium deposits
were described on the basis of staining techniques of
histological sections with hematoxylin with additional
weak supplemental staining with eosin (for better
contrast of deposits). Calcium nature of the deposits
was proved by serial sections on the basis of
histochemical methods with alizarin red.

164 placentas with the terms of gestation 29-40
weeks were examined, at the same time the
diagnosis of iron-deficiency anemia (I-1I degree of
severity) was made in 84 pregnant women (including
40 of those with preterm labour, 44 - term labour),
the rest of observations of pregnancy was without
anemia - 80 alltogether (38 - preterm labour, 42 -
term labour).

Absolute values of occurrence and percentage of
different variants of calcium deposits were
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calculated. Difference probability between the
percentage of the examined groups was checked by
means of binomial method as the most accurate and
adequate one for the purposes of paired comparison
of frequencies. The calculations according to
binomial method were performed by means of the
computer program PAST: Paleontological Statistics,
Version 3.14. (?. Hammer, 2016) [3]. In order to
present the information completely the percentage
was given together with metering error which is an
estimating value and depends on both the percentage
itself and general number of observations.

Results and discussion

Histological study of the placentas examined de-
monstrated that in case of term labour there was no
hypermaturity found [2], in case of preterm labour
there was no preterm maturation of chorionic tree
[4] or uterine-placental area found [5], that could be
causes of placental calcinosis. Therefore, etiology of
calcinosis studied did not relate to preterm maturation
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F ig.lf"l'“he part of placental fibrinoid with calcium
deposits. Calcium deposits are of a granular structure
(indicated with arrows). Hematoxylin and eosin

staining. Ob.40*. Oc.10*

themselves and the whole deposit. Such deposits are
always located deep in fibrinoid bodies.

Type II - multiple fine-grained dust-like groups of
calcium deposits. They can be in different parts of
fibrinoid bodies as well as evenly "mixed" with
fibrinoid along its whole volume. Separate fine-
grained dust-like calcium deposits which do not form
groups are considered to be a subtype of this type.
Such kinds of deposits are stained comparatively
weakly.

Type III - large lamellar deposits as a rule stained
not very intensively, although there are some
exceptions from the rule. These deposits can be
localized in any part of the fibrinoid body often
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of the placenta.

In histological sections of the placenta calcium
deposits were found both in the area of the chorionic
tree and basal lamina.

A part of deposits was not associated with pla-
cental fibrinoid, while another part was in different
ways involved into placental fibrinoid. Calcium de-
posits were evaluated according to the principles ela-
borated before [6].

Those deposits not involved into fibrinoid were
either of fine granular (Fig.1) or lamellar character
(Fig.2), and sometimes they were of a combined
character and differed by their localization.

Preliminary conducted studies of calcium deposits
involved into placental fibrinoid enabled to
differentiate the following four variants (types) of
deposits [7], described in this article with certain new
details.

Type I - comparatively fine but at the same time
gross intensively stained calcium deposits in the form
of large geterogeneous structures clearly outlined
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Fig 1g 2. The part of placental ﬁ;r:_n01d with calcium
deposit. Calcium deposit of a lamellar structure
(indicated with an arrow). Hematoxylin and eosin
staining. Ob.20*. Oc.10*

occupying its whole volume.

Type IV - a distinctive combination of lamellar
and fine-grained deposits described above. Their
singularity is contained in the regularity of their
mutual location - lamellar structures are always
located in the center, fine-grained ones - in their
periphery. These deposits are always of large sizes,
they occupy a considerable volume of a fibrinoid
body.

It should be noted that in every separate placenta
certain deposits are always found referring to
different variants, therefore the data presented in
Table 1 and 2 should be considered as combinatorial
ones but not alternative. At the same time it should
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Table 1

Absolute frequency and percentage of morphological variants of calcium deposits in

chorionic tree of the placenta

Morphological type of calcium

Observation of iron-deficiency
anemia of pregnancy (I-11

Observation of women with
normal blood analysis during

deposits degree of severity) pregnancy
n=84 n=80
Fine granular deposits in o 1(1,2+1,21%)
syncytiotrophoblast 8 (9,5+3,20%) P=0,034

Fine granular deposits in the
stroma of chorionic villi

6 (7,142,81%)

5 (6,242,70%)

Large lamellar deposits in the
stroma of chorionic villi

1 (1,2£1,19%)

2(2,5¢1,81%)

Deposits in inter-villous
fibrinoid — type |

14 (16,7+4,10%)

15 (18,8+4,41%)

Deposits in inter-villous

81 (96,4+2,00%)

22 (27,5+5,01%)

fibrinoid — type II P<0,001
Deposits in inter-villous o 64 (80,0+4,52%)

fibrinoid — type III 38 (45,2+5,50%) P=0,003
Deposits in inter-villous o 54 (67,5+£5,31%)

fibrinoid — type IV 70(83,3+4,10%) P=0,031

Note. The percentage between the groups of observation was compared by means of binomial method.
In case of probable difference on the level (P<0,05) its specific value is presented in the Table, in case this
level of probability is not reached the value P is not presented.

Table 2

Absolute frequency and percentage of morphological variants of calcium deposits in basal

lamina

Morphological type of calcium
deposits

Observation of iron-deficiency
anemia of pregnancy (I-11
degree of severity)
n=84

Observation of women with
normal blood analysis during
pregnancy
n=80

Fine granular deposits in
cytotrophoblast

2 (2,4+1,71%)

2(2,5+1,81%)

Fine granular deposits in the
stroma outside fibrinoid

5 (5,942,49%)

4 (5,0+2,50%)

Large lamellar deposits in the
stroma outside fibrinoid

2 (2,4+1,71%)

2(2,5+1,81%)

Deposits in basal lamina
fibrinoid — type |

74 (88,1+3,59%)

70 (87,5+3,70%)

Deposits in basal lamina

78 (92,9+2,80%)

24 (30,0+5,19%)

fibrinoid — type 11 P<0,001
Deg%ﬁf;;'?f;;gﬁma 68 (80,9+4,32%) 64 (80,0+4,52%)
Deposits in basal lamina o 33 (41,2+5,50%)

fibrinoid — type IV 49 (58,3+5,40%) P=0,043

Note. The percentage between the groups of observation was compared by means of binomial method.
In case of probable difference on the level (P<0,05) its specific value is presented in the Table, in case this
level of probability is not reached the value P is not presented.

be noted that variability of deposit variants in every
separate placenta as a rule did not involve more than

two-three variants.

Absolute frequency and percentage of morpho-
logical variants of calcium deposits in chorionic tree

are presented in Table 1.

The data given in the Table 1 are indicative of the

fact that in case of gravidas with iron-deficiency
anemia deposits of type I and type IV prevail in the

inter-villous fibrinoid in chorionic tree (over 90% and

80% respectively). In addition, deposits of type III are
often found in the inter-villous fibrinoid (about 45% of

observations). The indices indicated increased con-

siderably (P<0,05) the values of frequencies in the
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group of women without anemia during pregnancy.
Other variants of calcium deposits in case of
gravidas with iron-deficiency anemia are found less
frequently, although it should be noted that in case of
gravidas with iron-deficiency anemia as compared to
the pregnancies without anemia fine granular deposits
are found more frequently in the syncytiotrophoblasts
of the chorionic villi of the placenta (P<0,05). Those
villi were of different types, although this phe-
nomenon was more often found in mature variants of
the villi - intermediate mature, terminal, terminal
"specialized", and stem "late" villi [4].

Absolute frequency and percentage of morpho-
logical variants of calcium deposits in basal lamina
are presented in Table 2.

The data presented are indicative of the fact that
calcium deposits of all four types prevail in fibrinoid in
the basal lamina both in case of gravidas with iron-
deficiency anemia and without anemia (type IV is
found a little less as compared to the other types). At
the same time, it should be noted that in case of
gravidas with iron-deficiency anemia deposits of type
II and type IV are found more often than those in
comparison with cases without anemia (P<0,05).

Conclusions

1.Analysis of frequency of different variants of
calcium deposits in the chorionic tree of the placenta
are indicative of the fact that in case of gravidas with
iron-deficiency anemia deposits of type II and type
IV prevail in the inter-villous fibrinoid in chorionic
tree (over 90% and 80% respectively). In addition
deposits of type Il are often found in the inter-villous
fibrinoid (about 45% of observations). The indices
indicated increased considerably (P<0,05) the values
of frequencies in the group of women without
anemia during pregnancy. Other variants of calcium
deposits in case of gravidas with iron-deficiency
anemia are found less frequently, although it should
be noted that in case of gravidas with iron-deficiency
anemia as compared to the pregnancies without
anemia fine granular deposits are found more
frequently in the syncytiotrophoblasts of the chorionic
villi of the placenta (P<0,05).

2.Analysis of frequency of different variants of
calcium deposits are indicative of the fact that
calcium deposits of all the four types prevail in
fibrinoid in the basal lamina both in case of gravidas
with iron-deficiency anemia and without anemia
(type IV is found a little less as compared to the
other types). At the same time, it should be noted that
in case of gravidas with iron-deficiency anemia
deposits of type I and type IV are found more often
than those in comparison with cases without anemia
(P<0,05).
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Perspectives of further studies

Further perspective directions of the study are
those concerning detection of the mechanisms of the
development of different variants of calcium deposits
in case of iron-deficiency anemia of pregnancy.
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PACITPEJEJIEHUE MOP®OJOI'MYECKHUX
BAPHAHTOB OTJIO)KEHHI KAJIBIAS B IVTAIIEHTE
ITPU )KEJIE3OAEPHUITUTHOM AHEMHH
BEPEMEHHbBIX

A.H. Ilonosuu, H.C. /lasvioenko, A.B. I'apsaciox

Pestome. N3yueno 164 ciyuas kaJplHO3a IUIALIEHTHI, B
T.4. 84 ciyuas xene3onedpunurHoit anemuu (CKJAAB) u 80
ciiydaeB OepeMeHHOCTH 06e3 aHeMHUU. AHAIN3 YaCTOThI PA3JIMYHBIX
BapHaHTOB OTJIOKEHMH KaJbLUs B XOPUAIBHOM AEpEBE Iia-
LIEHTHI MOKa3aJl, 4YTO MpH Kele30AepuuuTHON aHeMuu Oe-
PEMEHHBIX PE3KO MPeo0IaJatoT OTI0KEHHS B MEKBOPCHHUATOM
¢ubpunonze tuna Il u tuna IV (6onee y 90% u 80% mnnaneHt
cootBercTBeHHO). Takxke mpu JXKJAB uacto oOHapyxuBaoT
OTJIOXKEHHsI B MexBOpcuHuaTtoM (pubpunonzae tumna I1I (oxono
45% ciyuaeB). Yka3aHHbIE ITOKa3aTeNU CyLIECTBEHHO Mpe-
BBIIIAIOT BETHMYUHBI YaCTOT TPYMIIBI )KEHIIUH, Y KOTOPBIX HE
0TMeuaa0Cch aHEMUH BO BpeMsi OepeMeHHOCTH. JIpyrie BapuaHThl
oTnoxxeHuil kanpuus npu XXJAbB BcTpeuaroTcss 3HAUUTETBHO
pexe, XOTs cienyeT OTMeTuTb, 4To 1pH JKJIAD o cpaBHeHuto ¢
HaOmoneHnAMH OepeMEeHHOCTH 0e3 aHEMHH, Yallle BCTPEYaluch
MEJIKHE TPaHyJIpPHbIE OTIIOKEHUS B CHHIUTHOTpOdoONacTe
XOPHAJIbHBIX BOPCHHOK IUTALIEHTHL. AHAJIN3 YaCTOTHI Pa3THIHBIX
BapUAHTOB OTJIOXECHUN Kanblusg B 0a3albHON IJIaCTHHKE
IJIALEHTHI [TOKa3aJj, 4To, Kak B HabmoneHnusax JKJAB, tak u B
HaOmofeHnsAX 6e3 aHeMUH Peo0IaatoT OTIOASHUS KaJIbLus B
¢ubpuHOMIE BCEX YETHIPEX TUIOB (UyTh MeHblIe TUNA IV 1o
CpaBHEHHIO C IPYruMu TUIamu). Bmecte ¢ Tem, creyeT ykazaTb
Ha 1O, uTo npH JKJAD mo cpaBHeHUIO ¢ HAOMIOACHUIMHU
OepemeHHocTH Oe3 aHemuu Bce xe vame (P<0,05) o6na-
pyxuBatoT oTiiokeHust pudprHouna tuna Il u tuma IV.

KiioueBnble ci10Ba: 0T10KeHUE KaJbLMs, TUIAIIEHTA, JKETIe30-
neduuUTHas aHeMUst OepPEMEHHBIX.

PO3MHOALT MOP®OJIOITYHUX BAPIAHTIB
BIIKJIAJAHB KAJIBIIIO Y IVIALIEHTI TP
3AJIIBOJAE®INUTHIN AHEMIi BATITHUX
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A.L Ilonosuu, 1.C. /lagudenko, O.B. I'apsaciok

Pe3rome. BuBueno 164 cnoctepexeHHs KalbLUUHO3Y
[UTIAIIEHTH, Y T.4. 84 criocTepekeHHs 3aii3oaedinuTHol anemil
(3JAB) ta 80 criocTepexeHb BariTHOCTI 0e3 aHemii. AHai3
YacTOTH Pi3HUX BapiaHTIB BiJKJIaaHb KAJIBIIIO B XOPiaIbHOMY
JIepeBi IJIALEHTH MoKa3as, 1o npu 3JJAB pi3ko nepeBaxaroTb
BiZIKJIaJlaHHs1 B MbKBOpcUHYacTOMY (ibpunoini Tumy II Ta Trmy
IV (nonan y 90% ta 80% mnanenT BinnosinHo). Takox npu
3/1AB 4acto BHSBISIOTH BiAKIaJaHHS B Mi>KBOPCHHYACTOMY
¢i6punoini Tuny III (6ins 45% cnocrepexens). Brazani
MOKA3HUKH CYTTEBO MNEPEBMINYIOTh BEIMYMHH YaCTOT IPYIH
XKIHOK, Y KHX HE BiIMidaiocst aHeMii mig yac BariTHocTi. [Hi
BapiaHTH BiAkinananp kKanpUio npu 3JAB 3ycTpiuaroThes
3HA4YHO pijlie, Xo4a ciij BiaMitutu, mo npu 3AB, y no-
PIBHSIHHI 31 CIIOCTEPEKESHHAMH BariTHOCTI O6e3 aHeMii, yacriiie
3ycTpivanucs ApiOHI rpaHymsipHi BigkiagaHHS B CHH-
uutioTpodobiacti XxopiaJbHUX BOPCUHOK IJIALCHTH. AHAJi3
4acTOTH Pi3HUX BapiaHTIB BiKJIaJaHb KanbLilo B 0a3zaibHil

IUTACTHHII MIIANEHTH M0Ka3aB, 10, K Y CIIOCTEPEeXKCHHIX
3ai301einuTHOT aHeMii BariTHUX TaK i B CIIOCTEPEKEHHAX 03
aHeMii epeBaKaloTh BiIKIANAaHHS KaJbliio B (iOpuHOINI Beix
YOTUPHOX THIIB (TPOXH MEHIIIEe TUITy IV B TOpIBHAHHI 3 iHITMMHK
tunamu). PasoM 3 TuM, cItig Bka3aTu Ha Te, IO IIPH 3aTi30/e-
¢inuTHIN aHeMii BariTHUX y IOPIBHSHI 31 CIIOCTEPEKEHHIMHI
BariTHOCTI Oe3 aHemii Bce x dacrime (P<0,05) BusBnsAoTs
Binkiananus Giopunoiny Tumy II ta Trmy IV.

Kuro4oBi cj10Ba: BiKIIaJaHHs KaJbIIiIO, IUIAIECHTA, 3aJ1i30-
nedinuTHA aHeMisl BariTHUX.

Buumii nep;xaBHuUil HaBYANbHUH 3akjag YKpaiHu
“ByKOBHHCHKMIi 1ep:kaBHUI MeIUYHMI1 yHiBepcuTeT”,
M. YepHiBui
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