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Aim: to assess the rate of uterine involution and cavity changes on 3-4-
5th day after spontaneous labor and caesarean delivery.

Materials and methods: The ultrasound examination of the uterus
was conducted over 558 women in the postpartum period. On the
3rd day after delivery, 177 women were examined, on the 4th day
- 299, and on the 5th day - 82. Vaginal delivery occurred in 454
(81.4%) patients, and 104 (18,6%) had caesarean delivery. In all
cases there were precipitous labors, with single alive fetus, weighting
2640-4870g. Transabdominal ultrasound examination was conducted
by one physician. The uterine volume was calculated by following
formula: ABC0,523, where A is the uterine corpus length (cm), B is the
anteroposterior diameter (cm), C is the transverse diameter (cm), and
0,532 is the coefficient. Similarly, data of the volume of the uterine
cavity was obtained, and endometrial echo complex was analysed. For
estimation of the rate of uterine involution and cavity reduction, the
ratio of the volume of the cavity to the volume of the uterine body was
calculated with the formula: Vcavity: Vuterus - 100%.

Results: The condition of the uterine cavity, which decreases in
anteroposterior diameter and volume, has the most important value
for the evaluation of the postpartum period. Outrunning contraction
of uterine cavity compare to the myometrium demonstrates the ratio
of cavity to uterine body volume, which decreases from 8.0 per cent by
3rd day to 4.7 per cent by 5th day. If a hematometra persists, there was
no reliable increase in uterine volume. Compare to the norm, the cavity
of the uterus is reliably (p<0.05) larger than endometrial echo complex
anteroposterior diameter, in the volume and in the ratio of the cavity
to the volume of the uterus. Presence of retained placental tissue on
the 3-4th day of the puerperium does not lead to subinvolution of
the uterus, and also, it has no effect to the endometrial echo complex
anteroposterior diameter and the cavity volume (p<0.05). Caesarean
delivery with normal postoperative period, and the presence of a
uterine leiomyoma with a diameter less 30 mm, do not increase the
volume of the uterus, neither its cavity, if compare to the normal rates.

Conclusion: When assessing the course of the postpartum period for 3-5
days, the state and size of the cavity should be given more importance
than the uterus; the uterine volume is subject to pronounced individual
fluctuations.
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INTRODUCTION

The final stage of the gestational process is the postpartum
period, during which there is a reverse development of
the uterus associated with finish of pregnancy. Postnatal
uterine involution takes place within 1.5-2 months.
During this time, the uterus, weighing approximately 1 kg
the day before delivery, reduces to the standard 70-80 g [1].
Multiple factors are considered to influence the contracting
function: age, parity of birth, gestosis, anaemia, fetal
weight, birth anomalies, etc. [2-4], but other researchers
do not prove this [1,5-7].

According to the unanimous opinion of many local
and foreign authors, ultrasound examination is the main
method of diagnosing puerperium disorders. It is proposed
to measure the linear dimensions of the uterus and the
anteroposterior diameter of the endometrial echo complex
[2], uterine area [4], linear dimensions, uterine volume
and cavity anteroposterior diameter [8,9], uterine volume,
and endometrial echo complex anteroposterior diameter
[7], or the length and transverse diameter of the uterus
exceptionally, in conjunction with the median complex [10]
or without it [1], and etc. One of the methods that were
used for predicting sub-involution in the postnatal period
is the measurement of uterine anteroposterior diameter and
endometrial echo complex in 2 hours and on the 3" day
after delivery with calculation of the involution coeflicient
[11, 12]. In this regard, we should agree with the opinion
of J. De Winter and his co-op. (2017) [13], that there is no
standardization of postnatal ultrasound examination of the
woman’s uterus in our country or abroad.

Nowadays, discharge from a maternity hospital after
physiological delivery happens on the 3" day [14], and
after the caesarean section — on the 4-5" day [15]. Uterine
ultrasound examination is recommended before discharge
to ensure there are no complications in the postpartum
period.

Research aims: to assess the rate of uterine involution
and cavity changes on the 3-4-5" day after spontaneous
labor and caesarean delivery.

MATERIALS AND METHODS

From November 2012 to June 2013, an ultrasound
examination of the uterus of 558 women during the
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postnatal period was carried out at the maternity department
of the 72 Moscow City Hospitals. In the period from
November 2012 to June 2013, an ultrasound examination
of the uterus of 558 women during the postnatal period
was conducted.

On the 3" day after delivery, 177 (31.7%) women were
examined, on 4* day - 299 (53.6%) and for 5 day — 82
(14.7%). The age of the patients ranged from 17 to 42 years
(30 + 6.4 years).

454 (81.4%) patents had vaginal births and 104
(18.6%) had caesarean section. There were 293 (52.5%)
primiparous women, 235 (42.1%) women who had birth
for the second time, and 30 (5.4 %) multiparous women.
In all cases, at term deliveries were ascertained, with one

alive fetus weighing 2640-4870 grams (3472 + 518 grams).

Hematometra was recorded based on increased volume
of uterine cavity, with heterogeneous internal contents,
without Color Doppler signals (Fig. 1.). Subsequently,
these women underwent evacuation of blood clots, which
was the verification of the diagnosis. In cases where there

Fig. 1. Hematometra: Heterogeneous
internal contents, avascular in Power
Doppler mode.

Fig. 2. Placental tissue residues:
heterogeneous inner contents lo-
cated in the placental area along the
posterior wall of the uterine cavity.
Vascularity of conglomerate with
vessels penetrating myometrium,
Power Doppler mode.

was no intervention, and the patients were classified with a
normally proceeding puerperium.

The diagnosis of retained placental tissue was based on
the detection of parietal echogenic area with vessels therein
and in the adjacent sub-endometrial zone with low-resistant
and high velocity blood flow (Fig. 2.). Subsequent vacuum
aspiration with histological examination of removed tissue
under ultrasound control allowed placing these postpartum
women into corresponding groups.

The analysis did not include women with premature
births, multiple pregnancies, and uterine anomalies.
Considering that the large-sized leiomyoma delays the
postpartum involution of the uterus [16], and small
fibroids do not affect the reduction potential [6], the study
did not include women with fibroids greater than 30 mm in
diameter. In order to perform the correct analysis, women,
who were after caesarean section or having a leiomyoma
with hematometra, as well as retained placental tissue, have
been excluded from the study.

Ultrasound study was performed by one specialist
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on two different apparatus: Aplio 500 (Toshiba, Japan)
and IU22 (Philips, Netherlands) with convex muldi-
frequency transducers, frequency range 2-5 MHz. The
transabdominal approach was used to measure the length
and anteroposterior diameter of the uterus in the sagittal
plane, while the transverse diameter was measured in
transverse plane. Uterine volume was calculated according
to the formula: A-B-C-0,523, where A is the uterine corpus
length (cm), B is the anteroposterior diameter (cm), C is
the transverse diameter (cm), and 0.523 is the coefficient.
Similarly, data on the volume of the uterine cavity was
obtained (Fig. 3, 4.). To estimate the rate of uterine
involution and cavity reduction, the ratio of the uterine
cavity volume to the uterine body volume was calculated
according to the formulae: V_ : V- 100%.

The results were processed in standard statistical
methods. Considering that part of the data was not subject
to the normal distribution, all results are presented as
median (50th percentile), 5-95® percentile and minimum
— maximum. The median parity hypothesis was tested
with the Mann-Whitney U-test. The differences were
considered reliable at p<0.05. The relationship between

Fig. 3. Sagittal plane of uterus
on the 3d day after spontaneous
birth: measurement of length (1)
and anteroposterior diameter (2)
of uterus, and length of cavity (3)
and anteroposterior diameter of
endometrial echo complex (4).

Fig. 4. Transverse uterine image
on the 3d day after spontaneous
childbirth: measuring the transverse
diameter of the uterus (1) and the
transverse diameter of the cavity
uterus (2).

C uterus

the two variables was determined by Spearman correlation
analysis. Coeflicient values of 0.3 and less were assessed as
weak relationship, values which were greater than 0.3 but
less than 0.7 - medium relationship, and values of 0.7 and
above were indicators of strong relationship.

RESULTS

Among patients with spontaneous deliveries, linear
sizes and volume of the uterus were gradually decreasing,
with reliable (p<0.05) changes in the anteroposterior
diameter and transverse diameter of the uterine body on
the 4" day after the delivery compared to the 3" day, and
with transverse diameter changes on the 5% day compared
to the 4™ day.

The uterine cavity decreased in all dimensions. While
the volume of the cavity and the ratio of the cavity to the
volume of the uterus showed reliable (p<0.05) differences
between the 3-4-5% days, the endometrial echo complex
was almost the same on the 5* day after delivery compared

to the 4" day (Tab. 1, 2).

The involution of the uterus had a different nature after
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caesarean section. The volume of the uterus on the 4th day
was almost the same as on the 3" day. By the 5% day the
uterus volume was smaller than in vaginal births, however

no reliable differences were identified.

After caesarean section anteroposterior diameter of the
endometrial echo complex and volume of uterine cavity
were not different from those of women with spontaneous
births. The ratio of the volume of the cavity to the volume
of the uterus was reliably lower (p<0,05) on the 3" day
than in case of vaginal delivery (Tab. 3, 4).

Small size leiomyoma, with a diameter less 30 mm,
causes a slight increase in the volume of the puerperal
uterus, however, it has not led to a reliable change in the
figures compared to those of mothers with unchanged

myometrium.
Tab. 1. The linear body sizes and I')“dicatms
volume of the uterus in the postna- ays
tal period after spontaneous timely 127
birth. 3
4 190
5 35
p, 3" day
p, 4" day

The endometrial echo complex and the uterine cavity
volume after cesarean section did not differ significantly
from those obtained in women with spontaneous labor.
The ratio of the uterus cavity volume to the uterus body
volume was reliably lower (p<0.05) than for women
without a leiomyoma (Tab. 5, 6).

The presence of the hematometra did not affect the
volume of the uterus, which had the same rate of involution
as for the patients without postpartum complications.
However, the transverse diameter of the uterus was reliably
lower on the 3* day (p<0.05) than a norm.

All dimensions of the uterine cavity were reliably
higher (p<0.05) than those for healthy mothers. After the
evacuation the hematometras and the endometrial echo
complex, the volume of the cavity and the volume ratio
of the uterus cavity to the uterus body remained reliably

Length Antero Transverse Volume
9 posterior diameter diameter
125,5 76,8 122,8 599,2
100,8-150,0 56,3-91,3 95,5-144,8 334,5-831,0
81,5-172,8 48,3-101,0 91,0-156,0 290,8-1012,2
125,4 69,4 125,0 567,6
94,2-159,2 52,7-87,2 102,7-153,5 345,9-869,8
71,0-164,8 21,4-94,0 85,8-168,3 146,4-1043,5
119,9 69,0 130,3 547,3
101,1-141,1 54,0-86,6 110,0-145,2 365,8-736,8
90,0-156,0 51,0-107,8 94,0-148,0 283,2-934,4
0,57 < 0,05 < 0,05 0,17
0,93 0,26 0,26 0,76

Note: Metrics are presented as median (first line of the cell), 5-95th percentile (second line of the cell),
and minimum-maximum value (third line of the cell).

Indicators

Tab. 2. Endometrial echo complex,
Days

uterine cavity volume (Vcav) and
cavity to uterine body volume ratio
(Vcav/Vuter, %) in the postnatal pe- 3
riod after spontaneous labors.

p, 3t day
p, 4t day

127

190

Endometrial echo

complex Vcav Vca\/v uter
13,7 43,0 8,0
7,8-25,0 22,4-77,5 3,9-13,3
6,0-33,2 14,6-114,3 2,1-21,9
10,5 33,5 6,0
5,5-21,4 12,3-60,7 2,9-8,9
4,0-27,0 8,6-89,5 1,6-11,6
10,0 23,2 4,7
35 3,3-22,8 10,9-50,0 1,9-8,9
2,5-27,0 9,9-69,0 1,8-10,1
< 0,05 < 0,05 < 0,05
0,39 < 0,05 < 0,05

Note: Metrics are presented as in Tab. 1.

Tab. 3. Linear sizes and volume of
uterus after Caesarean section.

ndicators n
Days

3 23
4 51
5 30

p, norm for 3 day
p, norm for 4t day
p, 3™ day C-section
p, norm 5t day
P, 4t day C-section

Note: Metrics are presented as in Tab.

Length Antero Transverse Volume
9 posterior diameter | diameter
122,0 71,5 130,5 611,7
109,3-151,9 62,9-80,6 99,8-154,9 432,0-924,2
107,0-164,0 62,0-81,0 93,0-163,0 395,7-1007,4
129,0 74,4 129,3 614,5
101,4-149,0 59,0-82,8 102,4-150,0 401,3-899,0
98,0-161,0 58,0-96,0 82,0-164,0 302,6-927,9
123,0 65,0 131,0 495,4
93,0-148,5 54,0-87,8 109,0-145,9 393,5-872,5
91,0-153,0 52,0-107,8 109,0-155,0 369,7-934,4
0,99 0,21 0,33 0,81
0,51 0,17 0,58 0,20
0,86 0,86 0,95 0,95
0,81 0,69 0,84 0,98
0,36 0,30 0,75 0,34

-
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Tab. 4. Endometrial echo complex, % n Endometrial echo complex Ve V. vter
volume of uterine cavity (Vcav) and y
cavity to uterine body volume ratio - s ;21'(7) 8 16345'620 3 3 (5)2 0
[ 7 - -1/, 4-00, -2,
(chvNuter, %) in post-caesarean 3 5.0-20.0 13373 3 2'8-9.0
period.
10,0 29,2 5,1
4 51 5,2-19,0 10,8-64,0 2,2-9,.3
4,0-28,0 8,6-73,5 2,2-9,4
9,0 25,7 4,2
5 30 6,9-20,0 14,9-40,7 2,1-8,8
6,7-20,0 14,7-42,3 1.8-9,1
p, norm for 3 day 0,95 0,09 <0,05
p., norm for 4t day 0,57 0,93 0,38
p, 3" day C-section 0,55 0,79 0,64
p, norm 5t day 0,71 0,78 0,72
p, 4t day C-section 0,89 0,07 0,67
Note: Metrics are presented as in Tab. 1.
Tab. 5. The linear sizes and volume |indicators Antero Transverse
. . . n Length posterior . Volume
of the uterus with leiomyoma in the Days diameter diameter
postpartum period.
126,0 70,0 128,0 634,2
3 6 122,4-126,9 67,3-84,4 116,3-140,6 572,1-654,6
122,0-127,0 67,0-86,0 115,0-142,0 565,1-656,9
130,0 70,0 134,0 622,7
4 23 115,0-153,0 51,5-91,0 115,0-158,0 489,6-1030,4
113,0-160,0 44,0-93,0 110,0-163,0 474,6-1190,7
132,5 74,5 142,5 722,5
5 8 102,6-149,7 54,0-87,4 121,1-166,5 382,5-969,3
100,0-150,0 52,0-88,0 119,0-169,0 323,6-988,3
p, norm for 3" day 0,86 0,95 0,48 0,54
p, norm for 4* day 0,10 0,63 0,06 0,15
p, 3 day, myoma 0,14 0,75 0,50 0,44
p, norm 5" day 0,51 0,79 0,27 0,35
p, 4" day, myoma 0,80 0,97 0,52 0,78
Note: Metrics are presented as in Tab. 1.
Tab. 6. Endometrial echo complex, '"dl;cat”s n M-echo v, vV V...,
uterine cavity volume (Vcav) and ays
ratio of cavity volume to uterine 6 10144'107 6 31309f1 5 5 2'-2 3
0, H e N I ’ /-0,
body .volume (\{cavNuter, %) with 3 10,0-18.0 300414 5363
by leiomyoma in the postpartum
eriod 11,0 37.3 6.1
period. 4 23 7,0-19,0 21,4-85,2 3,5:9,2
5,0-20,0 16,1-117,8 3,1-9,9
16,0 52,0 8,2
5 8 10,3-20,0 36,9-80,0 5,6-11,6
10,0-20,0 34,8-84,4 5,6-11,8
p, norm 3" day 0,84 0,96 <0,05
p, norm 4t day 0,57 0,25 0,64
p, 3, myoma 0,56 0,45 0,63
p, norm for 5 day 0,15 0,07 0,12
p, 4t day, myoma 0,33 0,40 0,29

Note: Metrics are presented as in Tab. 1.

higher (p<0.05) than a norm, while on the 5 day all the
parameters were almost the same as on the 4th day (Tab. 7,
8). Repeated evacuation of the uterine cavity content was
performed on 6 (12.2%) patients.

Retained placental tissue was diagnosed on the 3-4th
day after delivery, and then it was removed under ultrasound
control. On the 5* day, patients with this pathology were
not present.

When retained placental tissue was detected, the
linear dimensions and volume of the uterus did not differ
significantly from those of healthy women except for the

transverse diameter when a reliable decrease was observed

(p<0.05) on the 4th day.

The anteroposterior diameter of the endometrial echo
complex, the volume of the cavity and the ratio of the
volumes of the cavity/uterus were within the norm (Tab.
9, 10).

The correlation between the cavity volume and the
volume of the uterine body was analysed. A moderate degree
of correlation (r = 0.46) was identified among women with
vaginal birth, after caesarean section (r = 0.38), and with a
hematometra (r = 0.56), while the correlation degree was
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Tab. 7. Linear size and volume of |indicators Lenath A“tfm. Transverse |\,
the uterus with hematometra at the Days |" €ng Z;Smeer,:z: diameter olume
postnatal period.
123,0 73,2 113,1 559,3
3 14 100,6-169,2 59,4-81,1 98,3-125,8 |386,6-663,1
100,1-172,8 53,4-81,8 95,6-129,0 (321,2-663,9
118,0 70,0 125,0 550,3
4 26 100,2-149,0 60,0-96,2 98,0-144,0 |355,4-722,0
95,0-150,0 44,0-106,0 89,0-149,0 |241,8-792,5
104,5 79,5 122,5 498,0
5 9 87,7-130,0 55,5-90,6 100,5-132,7 [331,6-740,9
81,0-131,0 52,0-92,0 98,0-133,0 [323,6-754,2
p, norm for 3" day 0,59 0,31 <0,05 0,08
p, norm for 4th day 0,18 0,24 0,51 0,70
p, 3 day, hematometra 0,36 0,75 0,51 0,43
p, norm 5" day 0,11 0,31 0,08 0,51
p, 4" day, hematometra <0,05 0,63 0,38 0,51
Note: Metrics are presented as in Tab. 1.
; Indicators
Tab. 8. Endom_etrlal e_cho complex, n M-echo VN,
volume of uterine cavity (Vcav) and Days cav cav’ uter
ratio of the volume of the cavity 21.0 59.8 14,4
to the volume of the uterus body
(Vcav/Vuter %) with hematometra in 3 14 15,0-31,6 41,0-112,0 10,1-21,7
postpartum period. 14,4-33,2 33,4-114,3 9,6-21,9
18,0 57,9 10,9
4 26 10,2-26,6 43,6-97,5 8,3-16,5
10,0-28,0 33,3-102,8 8,1-18,1
20,5 49,9 11,0
5 9 11,8-25,6 34,5-85,1 8,4-13,7
10,0-27,0 34,4-85,5 8,2-13,9
p, norm for 3 day <0,05 <0,05 <0,05
p, norm for 4t day <0,05 <0,05 <0,05
p, 3" day, hematometra <0,05 <0,05 <0,05
p, norm for 5" day <0,05 <0,05 <0,05
p, 4" day, hematometra 0,48 0,41 0,49
Note: Metrics are presented as in Tab. 1.
Tab. 9. Linear body sizes and volume Indicators Lenath A":er.° Transverse Vol
of the uterus with the presence Days n eng zf)s ertor diameter olume
a . . iameter
of retained placental tissue in the 1132 857 1250 6510
e e e 3 7 96,0-136,3 72,8-98,8 108,8-149,5 | 417,7-898,7
95,0-138,0 72,0-101,0 108,0-154,0 413,6-903,0
112,6 76,6 117.,8 521,0
4 9 96,4-138,4 59,1-98,1 109,4-128,0 435,7-611,1
95,0-145,0 58,0-103,0 109,0-129,0 425,0-614,9
p, norm 3™ day 0,16 0,06 0,67 0,59
p, norm 4t day 0,10 0,22 <0,05 0,09
rd H
p, 3 remains of placental 0,96 0,22 0,38 0,22
tissue
Note: Metrics are presented as in Tab. 1.
high in cases of uterine leiomyoma and residual placental D|ISCUSSION

tissue. The anteroposterior diameter of the endometrial
echo complex and the volume of the cavity after cesarean
section did not differ significantly from those obtained in
women with spontaneous labor. (r = 0.72), and in the case

of retained placental tissue (r = 0.88).

A low degree correlation (r < 0.30) between the rate of
uterine regression and the age of women was determined,
as well as parity of births, while the weight of the neonate
had moderate effect (r = 0.35).

6 —

Multiple factors influence the rate of regression of
the uterus after delivery. Different factors were widely
discussed in medical literature: the age problems of
primiparas mothers, obstetric anamnesis, genital and
extragenital  pathology,
overstretch (multiple births, polyhydramnios, large fetus),
obstetric complications, intrauterine and operative vaginal
delivery. In our own study a moderate correlation degree (r
=0.35) was found between the uterine involution and fetal
weight, both low and heavy. Age and parity did not affect

pregnancy course, uterine
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Tab. 10. Endometrial echo complex, '“dicaas n M-echo v, VN,
uterine cavity volume (Vcav) and Y

ratio of cavity volume to uterine . 12187’200 o 22533'696 s . ;'g .

0, 107 . 27 ' 1470,
body  volume  (Vcav/Vuter, %) 3 12,0-20,0 19,8-66,3 4,6-8,7

with retained placental tissue in 12.0 385 9
SESPEm PEEl 4 9 9,7-22,6 18,8-49,9 4293
9,0-25,0 18,3-52,6 4,0-9,4

p, norm 3" day 0,14 0,82 0,31

p, norm 4t day 0,08 0,74 0,32

p, 3™ remains of placental tissue 0,45 0,21 0,57

Note: Metrics are presented as in Tab. 1.

the sizes of the postnatal uterus. According to the results of
V. Paliulite et al. (2017) [4], who examined primiparas and
multiparous mothers after uncomplicated vaginal births on
the 1%, 3, 10™, 30®, 42*, and 60™ day of puerperium,
noted that there was no reliable difference in uterine
volume, but there was a tendency of slower involution in
multiparous women.

The dimensions of the postpartum uterus have
different rates of change in length, anteroposterior
diameter, transverse diameter and volume. Thus, if the
length decreased by 4.5%, from 3 days to 5 days, then the
anteroposterior diameter - by 10.2%, and the transverse
diameter increased by 6.1%, so the uterus has slight
variation in length, but it expands and flattens. Since these
processes are asynchronous, the volume of the uterine body
at the 5* day is 91.3% of the volume by the 3 day. In the
most complete research article by L.E Mozheiko and M.S.
Verbitskaya [8] these patterns were not identified, while the
numerical values of length and anteroposterior diameter in
our papers are comparable, but the transverse diameter
measured by our Belarusian colleagues is much less. A
similar situation can be seen when comparing the results
of the dissertation study by N.V. Ustyuzhanina [12], while
in the article by N.N. Naumkin [2] all linear dimensions
were significantly smaller. Probably due to the limited
number of women analysed (31, 35 and 55 people among
the compared researches), compare to 352 postpartum
patients in our own study. In addition, the measurement
method may be important, but it cannot be established
in the specified articles. Difficulties in measuring length
may arise in identifying the uterine internal os, due to on
the 3-5" day after delivery the cervix is not formed yet,
while the second point is the furthest point of the uterine
fundus. The anteroposterior diameter (front to rear) and
transverse diameter of the uterus should be measured at
the level where the highest values are available. The only
paper found that describes the measurement method is an
article by I.A. Straznikov and L.I. Dyatlova [17]. Based on
a survey of 71 women after uncomplicated spontaneous
labor, T. Wataganara et al. (2015) [7] proved the presence
of a strong correlation (r>0.7) between 2D ultrasound
examination of the volume of the uterus and the 3D
ultrasound.

In the analysis of uterine volume, there are marked
individual variations when the indicators have multiple
ranges. For example, on the 3™ day the minimum volume

was 290.8 cc and the maximum volume was 1012.2 cc;
on the 4th day - 146.4 cc and 1043.5 cc; on the 5% days
- 283.2 cc and 934.4 cc respectively. The contraction of
the uterus may be influenced by the specific anatomical
and morphological structure of myometrium, such as
the ratio of muscle cells to connective tissue, the degree
of the layers expression, including the supravascular layer,
which is characterized by the so-called median longitudinal
muscle band [1]. It is extremely variable and formed due
to the change in the direction of the muscle bundles along
the uterine median line, continues in uterine ligaments and
affects the birth activity [18].

The uterine cavity changes its shape in the postpartum
period. Thus, if by the 3" day the maximum endometrial
echo complex expansion is more often observed closer to
the bottom, then by 5* day - closer to the inner os. The
decrease in the anteroposterior diameter of the endometrial
echo complex was reliably significant with each subsequent
day of the postnatal period and by the 4th day the
anteroposterior its diameter was 10.5 (95% CI, 5.5-21.4)
mm.

According to the measurement methodology adopted
in our country and recommended by the consensus of the
international experts of the IETA [19], the anteroposterior
diameter of the endometrial echo complex should be
measured at the widest point perpendicular to the wall of
the uterus. Strict adherence to the methodology will make
it possible to obtain correct measurements and compare
the results of different authors.

In scientific publications great attention is paid to the
state of the uterine cavity in women in puerperia. In a
detailed review of 30 foreign publications by J. De Winter
et al. (2017) [13] indicate that not so much the size and,
accordingly, the volume of the uterus are important for
assessing the course of the postpartum period, but the state
of the cavity, including such parameters as the thickness
(anteroposterior size) and volume of the cavity, as well as its
contents. Most of the researchers in the mentioned survey
believe that by the 3-4th day the anteroposterior diameter
of a normal uterine cavity should be not more than 15
mm, with avascular cavity boundaries and heterogeneous
internal content without color doppler signals.

Cavity volume decrease is faster than a decrease of
myometrium. Thus, while the volume of the uterus was
94.7% of the 3" day volume, the volume of the cavity
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was 77.9%. The ratio of the cavity volume to the uterine
body volume shows that by the 3" day the ratio is 8.0%,
by the 4th day- 6.0% and by the 5* day - 4.7 %, therefore
there is asynchronous contraction with cavity outstripping
as compared to myometrium. T. Wataganara et al. (2015)
also noted that uterus involution did not depend on a
progressive thinning of the endometrial echo complex [7].

With hematometra, the anteroposterior diameter of the
endometrial echo complex changes slightly: by the 3" day
- 21.0 (95% CI, 15.0-31.6) mm, by the 4th day - 18.0
(95% CI, 10.2-26.6) mm, by the 5* day - 20.5 (95% CI,
11.8-25.6) mm. The rate of decrease in the volume of the
cavity was progressive, but not as pronounced as in healthy
postpartum women, and the ratio of the volume of the
cavity to the volume of the body of the uterus exceeded
the norm by almost or more (on the 5% day) than 2 times.

In the case of retained placental tissue, the frequency of
which is 1% [20], the sizes of the uterus and its cavity do
not significantly differ from uncomplicated puerperium,
which is fully consistent with the results of our own
research. This is probably due to small pathological areas
and timely measures to remove them. Detection of a
local thickening of the median complex of more than 10
mm due to echogenic or heterogeneous mass with vessels
with a sensitivity of 98.1% [21] corresponds to placental
tissue. The higher the vascularity of the intracavitary area,
the more likely this pathology [22]. However, the absence
of vascularity does not exclude the remnants of placental
tissue [23]. Color/power doppler mode allows differential
diagnosis between the remnants of placental tissue and
blood clots [24]. 3D reconstruction of the coronal plane
of the uterine cavity is similar in informational value to 2D
ultrasound [25].

Involution of the uterus after cesarean section with
uncomplicated course is practically no different from
vaginal delivery. The absence of a uterine volume decrease
on the 4th day is most likely due to surgical trauma and
myometrial edema. On the 5 day the uterine volume was
less than after spontaneous births, which is probably related
to the use of uterotonic drugs after the surgery. Dysplasia
of connective tissue may affect the contraction capacity of
myometrium and scar formation, leading to subinvolution
and incompetent scar [26].

A careful hygiene of the uterus during surgery results in
reliably lower ratio of cavity volume to uterine body volume
by the 3 day compare to the vaginal birth. A similar trend
is noted by J.H. Kristoschek et al. (2017), who examined
women on the 2nd day after caesarean section [9], and by
A.M. Prijko etal. (2015) [5]. K. Fuller and D.M. Feldman
(2015) [27] found that in the uncomplicated course of the
postoperative period, the heterogeneous content in the
uterine cavity is much less than in spontaneous delivery.

The presence of fibroids with a diameter of not more

than 30 mm does not affect the rate of uterine involution.
The cavity also does not have significant differences in the
size of the endometrial echo complex, and in the volume,
and in the ratio of the cavity volume to the volume of the
uterine body. The same results on the analysis of the uterus
and the state of its cavity were obtained in the work of
G.N. Karimova et al. (2016) [6].

CONCLUSION

1. The most important factor for the assessment
of the duration of the postparcum period is the
condition of the uterine cavity, which decreases
in anteroposterior diameter from 13.7 mm (95%
Cl, 5,5-21,4, p<0,05) on the 4th day, 10,0 mm
(95% CI, 3,3-22,8) on the 5" day. The volume of
the uterine cavity decreases from 43.0 cc (95% CI,
22.4-77.5) by the 3" day, 33.5 cc (95% CI, 12.3-
60.7, p<0.05) by the 4th days and 23.2 (95% CI,
10.9-50.0, p<0.05) by the 5% day.

2. The involution of the uterus occurs progressively,
with large individual fluctuations. By the 3 day the
uterus volume is 599.2 cc (95% CI, 334.5-832.5),
by the 4th day - 567.6 cc (95% CI, 345.9-869.8),
by the 5" day - 547.3 cc (95% CI, 365.8-736.8).

3. The advance of the contraction of the uterine cavity
in comparison with the myometrium is confirmed
by a change in the ratio of the cavity volume to the
volume of the uterine body, which decreases from
8.0% (95% CI, 3.9-13.3) on the 3" day to 6.0%
(95% CI, 2, 9-8.9, p <0.05) on day 4 and up to
4.7% (95% CI, 1.9-8.9, p <0.05) on day 5.

4. If the hematometra exists, there is no significant
increase in the volume of the uterus. The cavity
of the uterus is reliably (p<0.05) greater than the
norm in terms of the anteroposterior diameter of
the endometrial echo complex, the volume and the
ratio of the volume of the cavity to the volume of
the uterus body.

5. The detection of retained placental tissue on
the 3-4th day of puerperia does not lead to
subinvolution of the uterus, and also does not affect
the anteroposterior diameter of the endometrial
echo complex and the volume of the cavity (p<0.05).

6. The
postoperative course, as well as the presence of
uterine fibroids with a diameter of less than 30
mm, do not lead to an increase in the volume of
the uterus, including its cavity, in comparison with
the norm.

Caesarean section with uncomplicated

Thus, when assessing the course of the postpartum period
for 3-5 days, one should give greater importance to the
state and size of the cavity than to the uterus, the volume
of which is subject to pronounced individual fluctuations.
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