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ABSTRACT

AIM: This study aimed to evaluate the effectiveness of metroplasty at the stage of abdominal delivery in women who had
undergone two cesarean section operations.

MATERIALS AND METHODS: Between 2020 and 2022, 150 pregnant women were examined. The patients were divided
into three groups: the first group included pregnant women who had undergone one cesarean section, and the second group
included those with two operations. In these groups, metroplasty was performed at the stage of delivery. The third group
(control group) included pregnant women with a history of two cesarean sections who underwent surgical delivery without
excision of the scar tissue in the lower segment. Metroplasty was performed before fetal retrieval with the whole fetal bladder
in accordance with the patent “method of metroplasty during operative delivery in women with two or more cesarean sections.”
To assess the dynamics of changes in scar thickness, all women underwent ultrasound examination 2 h, 3 days, and 6 months
after delivery.

RESULTS: Resection of the scar area on the uterus during repeated cesarean sections improved the residual thickness of the
myometrium, which was determined by ultrasound examination 6 months after the operation.

CONCLUSION: The proposed technique allows the formation of a functionally sound scar on the uterus after two cesarean
sections.
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OnbIT METPONNACTUKKU Ha 3Tane poAopaspeLleHus
y 6epeMeHHbIX C ABYMS onepauusaMK KecapeBa
CeyeHUs B aHaMHe3e

K.B. Tapacosa, U.1. Mycun, A.T. Awyk, 3.A. bepr, C.®. Hacbiposa, E.M. [apees

BalLKupcKuii rocyAapcTBeHHbIA MeAULMHCKMIA YHuBepcuTeT, Yda, Poccus

AHHOTALMA

Llenb. OueHnTb 3 PEKTUBHOCTL METPOMNACTUKM Ha 3Tane abOMUHANBHOIO POAOPA3PELLIEHMS Y IKEHLLMH C 1BYMS ONepaLusamMm
KecapeBa CeYeHWs B aHaMHe3e.

Matepuanbl u Metopbl. B 2020-2022 rr. o6cnepoBaHo 150 6epeMeHHbIX XeHLUMH. aumeHTKM bbinn pasgeneHsl Ha 3 rpyn-
Nbl: NepBas rpynna — GepeMeHHble C 0AHOW OMepauuelt KecapeBa CeYeHUs B aHaMHe3e, BTOpas rpynna — c AByMs one-
paumamu. B atux rpynnax Ha atane poAopaspeLueHus MpoBOAMIM METPONNAcTUKY. TpeTbs rpynna (KoHTponbHas) — bepe-
MEeHHble C BYMS OrepauMsMU KecapeBa CeYeHWs B aHaMHe3e, KOTOpbIM onepaTMBHOE pofopaspeLleHue bbino npoBeAeHo
be3 ucceyeHns pybLOBOM TKaHU B 061aCTU HUKHET0 cerMeHTa. MeTponnacTuKy BbINOMHAAM A0 U3BNIEYEHUS NI0AA NPU LIENOM
MA0AHOM Ny3blpe B COOTBETCTBUM C NaTeHTOM «Crocob MeTponiacTMKM BO BPEMS ONepaTUBHOMO POA0Pa3speLLIEHUSA Y KEHLLMH
C AByMS 1 bonee onepaumsMu KecapeBa cederus». C Lienbo U3y4eHns AMHAMUKN U3MEHEHNS TOMLLMHBI PybLa BCEM XeHLLM-
HaM NpoBeNM YNbTPa3BYKOBOE MCCIe0BaHNe Yepes 2 Y, Ha 3-U CYT nocsie POAOPa3peLLEHNs U Yepe3 6 Mec. Mocse PojoB.
Pe3ynbrarbl. Pesekuus obnacti pybua Ha MaTke BO BpeMsi MOBTOPHOIO KecapeBa CeYeHWUs yNyyLlaeT MoKasaTenu ocTaToy-
HOV TOJLLMHBI MUOMETPUSA, YTO ONPeAenseTcs Npu YNbTPasByKOBOM MCCEA0BaHUM Yepe3 6 Mec. nocsie onepauuu.
3akniouenue. [laHHas MeToaMKa No3BONSET CHOPMMPOBATL (YHKLMOHANBHO COCTOATENbHBINA pybew, Ha MaTKe nocne AByX
ornepaumii KecapeBa CeyeHus.

KnioueBbie cnoea: KeCcapeBo CeYyeHue; «HuLla» py6u,a; pYGEU, Ha MaTKe; MeTponjlaCTUKa; HecoCToATe/IbHOCTb py6u,a
Ha MaTKe.
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INTRODUCTION

In recent decades, the World Health Organization (WHO)
states that the increasing number of cesarean sections (CS)
does not improve perinatal outcomes, but approximately
one in four women undergoes operative delivery [1, 2].
A specific aspect of modern obstetrics is the increase in the
number of repeated CS, with a uterine scar being the cause
of indication for CS in more than 70% of cases [3]. Uterine
scarring after a CS significantly complicates the choice of
the management strategy for subsequent delivery [4, 5].
Currently, a uterine scar is not considered an absolute indi-
cation for repeat abdominal delivery. According to statistics
from different countries, from 13% to 30-50% of patients
with a uterine scar can be selected for vaginal delivery, but
despite this, the frequency of vaginal delivery in patients
with a uterine scar in the Russian Federation does not ex-
ceed 1.5% [6]. Thus, the number of women with two or
more uterine scars is increasing. There are 10% to 13% of
these women today [6]. In turn, the “epidemic” of CS causes
an increase in the number of distant complications after this
surgery [7, 8]. Maternal morbidity in repeat surgery is 3-4
times higher than in vaginal delivery [9]. The risk of uterine
rupture increases with an increasing defect size and be-
comes higher at any scar thickness of not more than 5 mm
[10]. Abnormal placental implantation increases in propor-
tion to the number of performed CSs [11]. Repeat CS, let
alone a third or fourth surgery, is associated with a 1.5-
and 2.3-fold increase in the risk of intra- and postoperative
complications, respectively [12]. Patients with two or more
uterine scars after CS are at risk of forming an insufficient
scar in the late postoperative period [13], requiring sur-
gical correction, i.e., metroplasty, which involves excision
of pathologic tissues in the area of the postoperative scar
after CS and formation of a new full-fledged suture [14,
15]. In recent years, a number of scientific papers by Rus-
sian and foreign authors have been published on pregravid
metroplasty with abdominal, endoscopic (traditional laparo-
scopic, robot-assisted, hysteroscopic) or vaginal approach.
This reconstruction technique is the most widespread and
recognized one in the world [16, 17]. However, it should
be remembered that metroplasty is an additional surgery,
which carries a risk of surgical and anesthetic complica-
tions. In CS, metroplasty is most often performed during
organ-preserving surgeries for placental ingrowth [18-20].
However, to date, the issue of reconstructive surgery during
a repeat CS, when entry into the abdominal cavity shows
a disrupted integrity of the uterine wall, scar thinning and
gross changes, remains open. Studies on this issue are on-
going [21].

The study was aimed at evaluating the efficacy of metro-
plasty at the abdominal delivery in women with a history of
two CSs.
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MATERIALS AND METHODS

Between 2020 and 2022, 150 pregnant women aged 23 to
37 years were examined. The patients were divided into three
groups of 50 participants according to the study purposes:
Group 1 included pregnant women with a history of one CS,
Group 2 included pregnant women with two CSs. In these
groups, metroplasty was performed at the delivery stage.
Group 3 (control) included pregnant women with a history
of two CSs who underwent surgical delivery without excision
of scar tissue in the lower segment.

Inclusion criteria: a history of CS with two uterine scars,
categorical refusal of vaginal delivery by pregnant women
with one uterine scar, even in the favorable conditions, ma-
ture gestational age, singleton pregnancy, cephalic presen-
tation, transverse uterine incision, elective delivery, placenta
localization outside the uterine scar.

Exclusion criteria: placenta invasion abnormalities, pla-
centa previa, multiple pregnancy, pelvic presentation, gesta-
tional age of less than 37 weeks, uterine scar after previous
reconstructive uterine surgeries, uterine angle resection,
rudimentary uterine horn, myomectomy.

The study protocol was approved by the local ethical
committee of the Bashkir State Medical University of the Min-
istry of Health of Russia (Extract from Minutes of the Meeting
No. 11 dated November 17, 2021).

All pregnant women who were included in the study de-
livered in the maternity department of the clinic of the Bash-
kir State Medical University of the Federal State Budgetary
Educational Institution of the Ministry of Health of the Russian
Federation (Ufa) electively at a mature gestational age under
spinal anesthesia. The maximum time from the surgery on-
set to fetus retrieval was 7-8 min, which had no effect on
perinatal outcomes.

All pregnant women underwent transabdominal ultra-
sound (TUS) on Voluson 10 to evaluate the scar one hour
before elective surgical delivery.

In the first two study groups, CS and excision of scar tis-
sue were performed according to our technique “Method of
Metroplasty during Operative Delivery in Women with Two or
More Cesarean Sections” [22].

The main steps of CS using the proposed metroplasty
method were as follows:

1) laparotomy with excision of the skin scar on the ante-
rior abdominal wall;

2) wide opening of the peritoneum of the vesicouter-
ine pouch;

3) mobilization of the lower uterine segment and bladder
by acute dissection with careful ligation and coagulation of
the vessels between the uterus and bladder until complete
visualization of healthy tissues on the anterior uterine wall;

4) determination of the level of uterine transverse incision
along the upper border of the altered scarred myometrium
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and transverse incision of myometrium up to 1.5-2 cm long
to the fetal bladder;

5) metroplasty for whole fetal bladder without opening
the fetal membranes;

6) acute capito-caudal dilatation of the myometrium by
5-7 cm controlled by the left hand fingers inserted between
the fetal membranes and the uterine wall;

7) the lower uterine incision was taken along the edges
on bullet forceps, followed by excision of the altered myo-
metrium within healthy tissues;

8) blunt or acute dilatation of the fetal membranes, fetal
delivery;

9) uterus exteriorization before the placenta removal, fol-
lowed by the placenta removal;

10) suturing of the resected myometrium with separate
knotted sutures using synthetic absorbable threads, achieve-
ment of complete hemostasis;

11) peritonization of the uterine incision with visceral
peritoneum without myometrium grasping;

12) layer-by-layer suturing of the anterior abdominal
wall.

The material resected during surgery was sent for his-
tological examination. Tissues of the lower uterine segment
were sampled for the study during CS by scar excision ac-
cording to the technique described above with the whole fetal
bladder before fetus retrieval; tissue fragments were fixed in
10% formalin. The obtained histological sample was stained
with hematoxylin-eosin. Microscopy was used to evaluate
the scar structure: the ratio of connective and smooth mus-
cle tissue, the presence of adipose tissue, the severity of
vascularization and inflammatory infiltration in the scar area.

To study changes in scar thickness over time, ultrasound
was performed in the early postpartum period, on Day 3 after
delivery and 6 months later.

Mathematical and statistical data processing was per-
formed using Statistica 10 software. Since the used data
could not be considered as a modification of normal distri-
bution by the Kolmogorov—Smirnov test, nonparametric tests
that were distribution-free and resistant to artifacts and sam-
ple sizes were used for the analysis, i.e. analysis of variance
for independent or dependent samples using Kruskal-Wallis
or Friedman test and comparison of individual groups using
Mann-Whitney or Wilcoxon test. Accordingly, medians (Me)
and quartiles (A1 and Q3) were used to describe the results.

RESULTS

The mean age of the pregnant women was 29.0+5.7 years
in the group with one CS and metroplasty, 31.9+3.2 years in
the group with two CSs and metroplasty, and 32.8+3.5 years
in the control group with two CSs without metroplasty.

When assessing the thickness of the uterine scar before
surgical delivery using transabdominal ultrasound, significant
differences were found depending on the patients’ belonging
to three study groups: x*=43.7, p <0.0001.
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Figure 1 shows that the greatest scar thickness was in the
patients of Group 1: Me=1.45 mm (Q1=1.4 mm, Q3=1.6 mm).
These values were significantly higher (p <0.0001) than in
the second (Me=1.3 mm; Q1=1.2 mm, Q3=1.4 mm) and third
(Me=1.3 mm; Q1=1.2 mm, Q3=1.4 mm) study groups. Along
with this, the scar thicknesses in Group 2 and Group 3 were
very similar and, respectively, were not significantly different
(p >0.13). That is, the uterine scar thickness differed sig-
nificantly depending on the number of previous CSs: it was
minimal in patients with a history of two CSs and maximal
after one CS.

According to the literature, the predominance of muscle
tissue over connective tissue is considered to be one of the
criteria of uterine scar sufficiency. The signs of morphologi-
cally incomplete scar include foci of connective tissue disor-
ganization. An incomplete scar is also characterized by large
foci of immature connective tissue and decreased muscle
density [23].

In this study, histological assessment of the scar deter-
mined not only the ratio of muscle and connective tissue in
the excised scar tissue, but also the quality of vasculariza-
tion. Histological examination revealed significant differences
in the scar structure in the patients of Group 1 and Group 2
after metroplasty during abdominal delivery using the tech-
nique described above. The scar structure of the patients in
Group 1 (with one uterine scar) mostly contained muscle fi-
bers, the scar tissue was well vascularized. In Group 2 (with
two uterine scars), the boundary between muscle and con-
nective tissue was clearly visible in the excised tissue struc-
ture. The connective tissue mostly contained teased muscle
fibers; the tissue was hypovascular.

The proportion of muscle tissue in the scar was also
significantly dependent on the patients’ belonging to groups
with different numbers of CSs: x?=18.5, p <0.0002. The
highest proportion of muscle tissue in the scar (Me=75%,
Q1=50%, Q2=75%) was in Group 1. This value was signifi-
cantly (p <0.002 and p <0.0001, respectively) higher than
in Group 2 using the Mann—Whitney test. The amount of
connective tissue in the groups with one and two CSs was
inversely proportional to the amount of muscle tissue. The

2,0 -
1,8 H
1,6 - T
1,4 °
° °
1,2 1 La
1 1 +SE
10 ® Mean
’ 1 2 3 values

Fig. 1. Scar thickness before delivery in three groups: the abscissa
axis shows the numbers of the groups: 1, one CS with metroplasty;
2, two CSs and metroplasty; 3, two CSs without metroplasty
(control). On the ordinate axis, the scar thickness in mm.
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lowest amount of connective tissue was in Group 1, Me=25%
(Q1=25%, Q3=50%) versus Me=50% (Q1=50%, Q3=75%) in
Group 2. It should also be noted that in Group 1 (one CS)
there were cases with up to 100% of muscle tissue in the
scar and 0% of connective tissue.

Further monitoring of the uterine scar was performed
by dynamic ultrasound of myometrial thickness in the area
of the postoperative scar 2 hours after abdominal surgical
delivery, on Day 3 and in 6 months in patients of all three
study groups.

The dependence of scar thickness on time since CS
was significant in all three groups: x*=35.6, p <0.0001;
x>=50.0, p <0.0001; y?=40.6, p <0.0001, respectively. Figu-
re 2 shows that this dependence was demonstrated as a
consistent decrease in scar thickness. In Group 1, the me-
dian scar thickness was 9 mm (Q1=8 mm, Q3=11 mm) 2 h

16 4 I Min-Max

[ Group1
25%—75%
quartiles

o Group 1
median

q [ Group 2

25%—75%
quartiles

6 © Group 2

4 median

I Group 3

2 25%—75%

quartiles

® Group 3
median

14 -

12 1

10

2hours 3days Half-year

Fig. 2. Sequential changes in the scar thickness at different terms
after CS in patients with one CS and metroplasty (group 1), with
two CSs and metroplasty (group 2), and with two CSs without
metroplasty (group 3, control). On the ordinate axis, scar thickness
in mm.
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570 4 '|' -‘-
560
. °
550
540 J_ J_
530 T
520 . T cl
1 +SE
510 | J_ ® Mean
500 values
1 2 3

Fig. 3. Mean blood loss in the three groups: the abscissa axis
shows the group numbers: 1, one CS with metroplasty; 2, two CSs
and metroplasty; and 3, two CSs without metroplasty (control). The
ordinate axis presents the blood loss in mm®. Cl, confidence inter-
val; SE, standard errors of mean values.
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after the surgery, 9 mm (Q1=8 mm, Q3=9 mm) three days
later, and 7 mm (Q1=7 mm, Q3=8 mm) six months later. In
Group 2 at the same time points, these values were 8 mm
(Q1=8 mm, Q3=9 mm), 8 mm (Q1=7 mm, Q3=8 mm) and
7 mm (Q1=7 mm, Q3=7 mm); and in the third group, they
were 6.5 mm (Q1=5 mm, Q3=7 mm), 6 mm (Q1=5 mm,
Q3=6 mm), and 5 mm (Q1=7 mm, Q3=7 mm), respectively.

Moreover, Figure 2 shows that 2 h after the surgery,
the differences in scar thickness in patients of Group 1 and
Group 2 were obvious and significant (p <0.001), and by the
end of the follow-up period, the values were not significantly
different (p >0.06).

Changes in scar thickness over time in Group 3 at all
follow-up steps were significantly (p <0.0001) lower than
in Group 1 and Group 2. Importantly, in 12% of patients (6
cases) in this group after 6 months, ultrasound revealed a
local recess-type myometrial thinning; subsequently, these
patients required surgery of the scar outside of pregnancy.
In the first two groups, no signs of local myometrial thinning
in the scar area were found during this period.

The data on blood loss during CS appeared to be a mod-
ification of normal distribution by the Kolmogorov—Smirnov
test, which allowed parametric Fisher's analysis of variance
to be applied to them. The level of blood loss was significant-
ly dependent on the patients’ belonging to groups with differ-
ent number of CS and presence or absence of metroplasty:
n=0.21, F=3.5, p <0.04. Figure 3 shows that the lowest mean
level of blood loss was in Group 1, i.e., 521.5+57.2 mm3. This
value was significantly (p <0.03 and p <0.02, respectively)
lower than in Group 2 and Group 3, 553.2+76.2 mm?® and
555.5+81.4 mm?®, respectively. At the same time, the mean
levels of blood loss were not just quite similar, but were not
significantly different in Group 2 and Group 3 (p >0.86). In
other words, CS performed using the proposed technique in
women with two uterine scars with metroplasty as an addi-
tional surgery step did not increase intraoperative blood loss.

DISCUSSION

The persisting high incidence of CS is of global concern.
The number of women with two or more uterine scars is
increasing. The main danger related to the delivery in such
women is the formation of an insufficient uterine scar. Taking
into account the above, in recent years the issue of recon-
structive surgery (metroplasty) during repeat CSs has be-
come more urgent, since it will allow preserving the wo-
man’s reproductive function subsequently and performing the
fourth and fifth CS without risks of scar insufficiency, uterine
rupture, placenta previa, and placenta ingrowth during preg-
nancy.

The analysis of the study in women with a history of one
and two CSs showed that the myometrial thickness in the
presumed scar area before delivery according to ultrasound
significantly depended on the patients’ belonging to the study
groups. The lowest myometrial thickness was in the group
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of women with a history of two CSs. The scar structure after
one and two CSs was also different. According to the mor-
phological analysis of excised scar tissue, muscle fibers pre-
vailed in the scar structure in patients with a single uterine
scar, and the tissue was well vascularized. The structure of
the excised tissue in the group with two scars clearly showed
the boundary between muscle and connective tissues. The
connective tissue mostly contained teased muscle fibers; the
tissue was hypovascular.

Significant quantitative differences in myometrial thick-
ness in the study groups according to ultrasound, as well
as data on the qualitative difference between one and two
uterine scars, confirmed by histological examination, demon-
strate that pregnant women undergoing repeated CS should
undergo elective metroplasty at the delivery in order to form
a sufficient uterine scar in the future.

During metroplasty performed using the proposed tech-
nique (before fetus retrieval, with the whole fetal bladder),
the boundaries between healthy and scar tissue were more
clearly visualized, thus enabling complete scar excision and
achieving uniform thickness of the lower and upper edges of
the incision. When suturing the uterine incision, the tissues
were matched edge-to-edge with separate sutures; no ad-
ditional myometrial ischemization occurred. In the postop-
erative period in such patients, the lower uterine segment
contracted better, thus reducing the risk of postoperative
complications. Assessment of the scar 6 months after the
surgery demonstrated the high efficiency of the proposed
surgical treatment: the myometrial thickness according
to ultrasound in the new scar area averaged 7 mm in the
groups where metroplasty was performed. None of the cases
showed signs of localized myometrium thinning in the scar
area during this period.

It is noteworthy that CS performed using the proposed
technique in women with two uterine scars with metroplasty
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as an additional surgery step did not increase intraoperative
blood loss.

CONCLUSIONS

1. Resection of the uterine scar area during repeat CS im-
proves residual myometrial thickness as determined by ultra-
sound 6 months after the surgery. This technique allows the
formation of a functionally sufficient uterine scar after two CSs.

2. Metroplasty during the delivery has the potential bene-
fit of reducing the risk of a recess formation and associated
complications of scar insufficiency or abnormal implantation.

3. Abdominal delivery according to the proposed tech-
nique in pregnant women with a history of two CSs willing
to preserve their reproductive potential allows for a sufficient
uterine scar with one surgery, thereby reducing the percent-
age of scar surgeries in the subsequent pregravid stage.

4. Metroplasty at the abdominal delivery step does not
increase intraoperative blood loss.
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