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Abstract: the reasons for the formation of cervical insufficiency are considred to be different from 
violation of the ratio of connective tissue elements due to its genetic characteristics to hormonal im-
balance, and the predominance of pro-inflammatory factors of the immune system. A special attention 
is devoted to clinical situations, when cervical insufficiency was diagnosed in terms 22-24 weeks, the 
treatment means an alternative between emergency cerclage and obstetric pessary. The gaol of study  – 
to compare dynamic of vaginal microbiota and local cervical immune factors by use of different cer-
vical insufficiency treatment methods. Materials and methods. 81 pregnant with cervical insufficiency, 
diagnosed in term 22-24 weeks were observed, 47 pregnant treated by cerclage procedure (group A), 
and 34 were fitted with an obstetric pessary (group B). 30 healthy pregnant women in the period of 
22 weeks formed group C. In all patients before treatment and every two weeks after it microscopy of 
vaginal discharges according to Hay/Ison criteria and evaluation of cervical cytokines were performed. 
Results. The balance by obstetric pessary use of type I and type III by Hay-Ison criteria being similar 
before treatment with pregnancy prolongation is changing dramatically to the prevalence of bacte-
rial vaginosis be use of obstetric pessary – from 30,3% and 21,2% in 2 weeks to 25,0% and 41,7% in 
6  weeks, by cerclage – from 43,5% and 14,9% in 2 weeks to 30,3% and 17,5% in 6 weeks. Patients with 
cervical insufficiency have increased concentration of IL-6 and IL-10, but by use of obstetrical pessary 
additionally growth of IL-8 from 42,3 pg/ml in 2 weeks to 187,6 pg/ml in 6 weeks is registered as well 
as decreasing of SLPI from 1,5 μg/ml to 0,6 μg/ml. Both changes show progression of inflammation and 
are associated with worth pregnancy outcomes. In the same time, cerclage is assocated with growth 
of SLPI from 1,9 μg/ml to 4,3 μμg/ml, what is a marker of adequate immune reaction by pregnancy. 
There is a difference between the groups of cerclage and obstetric pessary in dynamic of microbiota 
changes – a tendency to increasing of laboratory criteria of bacterial vaginosis frequency in group of 
obstetric pessary in 2 weeks becomes significant in 4 and more in 6 weeks comparing with group of 
cerclage. Proper to cervical insufficiency high concentration of proinflammatory IL-6 and IL-10 by 
use of obstetrical pessary is complicated by increasing of IL-8 and decreasing of SLPI, what means an 
activation of cervical inflammation, by cerclage – a increasing of SLPI is observed, what is favourable 
for pregnancy. 
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Inroduction
Cervical insufficiency (CI) is a pregnancy com-

plication, a painless shortening and ripening of 
cervix in second pregnancy trimester, a reason of 
every third case of recurrent abortions and preterm 
delivery. The frequency of CI is not more then 1% 
of obstetric populations, but medical, social and 
economic consiquencies of it are much greater. 
Recurrent pregnancy losses and very preterm de-
livery caused by CI also have a powerful influence 
on psychological condition of person and family 
(Han, 2020). At the same time, the etiology of CI is 
still uncertain and it is still a controversial disease 
in diagnosis and treatment. The reasons for the 
formation of CI are considred to be different from 
violation of the ratio of connective tissue elements 
due to its genetic characteristics to hormonal im-
balance, and the predominance of pro-inflammato-
ry factors of the immune system (Bila &Chernega, 
2023)� 

More then 2 million procedures of cervical cer-
clages are registered annually in the world, called 
to prevent preterm delivery. The considered mec-
hanism include structural support of cervix and 
maintainance of the endocervical mucus plug role 
as a barrier to infection (Hodges Morton, 2022). 

A special attention is devoted to clinical sit-
uations, when CI was diagnosed in terms 22-
24  weeks, the treatment here means an alternative 
between emergency cerclage and obstetric pessary. 
Knowledge about clinical effectiveness and safety 
for mother and a newborn of an emergency cerclage 
vary from high ability to prevent very preterm la-
bour (Kaur, 2023) to an increased level of neonatal 
infection, thus – of mortality and morbidity level 
(Alfirevic, 2017). Anyway, Wei (2023) reported, 
that emergency cerclage comparing to expect-
ant management results in decreasing of preterm 
labour rate, early preterm labour rate, low Apgar 
score and increasing of neonatal survive rate. 

D.Konkov (2022) published results of perfo-
rated Arabin pessary effectiveness study to prevent 
preterm labour in patients of high risk. They have 
reported about two times decreasing of labour be-
fore 37 weeks rate, three times – before 35 weeks, 
better perinatal outcomes by use of pessary com-
paring with expectation group. 

There is a lack of studies devoted to comparing 
of effectiveness of both methods from the point of 

view pregnancy prolongation and perinatal out-
comes. One of them is basing on 20 observations, 
divided on pessary and suture group, have found 
any difference both in terms of delivery and in neo-
natal outcomes. But considering surgical risks, like 
as anesthesia, need of long hospitalisation, eco-
nomic costs, authors propose to speak about pes-
sary benefits. The limitation of this study is a small 
number of patients (Pizzicaroli, 2021).

Aim
The goal of study – to compare dynamic of 

vaginal microbiota and local cervical immune fac-
tors by use of different cervical insufficiency treat-
ment methods. 

Materials and methods
81 pregnant women with CI, diagnosed in 

term 22-24 gestational weeks, were divided into 
2  groups. 47 pregnant treated by cerclage proce-
dure (group A), and 34 were fitted with an obstetric 
pessary (group B) in the Perinatal Center of Kyyv. 
For comparison, 30 pregnant women in the peri-
od of 22 weeks, taken ambulatory prenatal care in 
Kyyv Perinatal Center (group C) were invited. 

In all patients before treatment and every two 
weeks after it before reaching the gestational term 
34 weeks the microscopy of vaginal discharges 
according to Hay/Ison criteria were performed 
(Abau Chacra, 2024). The material was got from 
vagina by a sterile brush, coloured by Gram and by 
light microscopy at magnification of 1000 the ba-
lance of bacteria types was estimated. Smear type 
0 means lack of bacteria, that is proper to conse-
quencies of antibacterial treatment, type 1 – domi-
nation of Lactobacilles, type 2 – equal combination 
of lactobacilles and Cardnerella morphology, type 
3 – domination of Gardnerella and type 4 – preva-
lence of aerobic pathogenic biotops. The difference 
between groups in frequency of biocenosis types 
was estimated, as well as the dynamic of changes 
in each group while pregnancy duration. 

Before treatment and every 2 weeks after it 
the cervical concentration of IL-6, IL-8, IL-10 and 
SLPI were evaluated by ELISA method, using Se-
men Technology kit, USA. 

As some patients had preterm delivery, they 
were excluded from study – in 2 weeks group  A 
had 46 patients, group D – 33 pregnant, in 
4  weeks  -43 and 30 and in 6 weeks – 40 and 
24  accordingly. 
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The statistical analysis was performed using 
Student criteria, the difference between groups and 
between results of one group was significant by 
p value ≤0,05. For statistical analysis a program 
package Statistica 2020 was used. 

Results
An important role in the progression of im-

mune imbalance belongs to the microflora of the 
vagina, which was studied in the dynamics of the 
progression of pregnancy. 

Before procedure of СI treatment method, the 
distribution of pregnant women acording to the 
type of discharge microscopy according to the 
Hyw-Ison criteria did not differ between groups, 
including in pregnant women with CI and healthy 
pregnant (tab.1). 53.2% of pregnant women of 
group A, 52.9% of group B, 60.0% of group 
C had a normal type of smear, and the type of 
bacterial vaginosis was detected in 12.7%, 14.7% 
and 8.8% of pregnant in accordance.

Table 1. Vaginal microscopy results according Hay-Ison criteria in pregnant with CI

Type Group A Group В Group С 
         Before treatment 22 weeks

N 47 34 30
Tipe 0 1 (2,1%) 1 (2,9%) 1 (3,3%)
Type І (normal) 25 (53,2%) 18 (52,9%) 18 (60,0%)
Type IІ (mixed) 10 (21,3%) 6 (17,6 %) 5 (14,7%)
Type ІІІ (bacterial vaginosis) 6 (12,8%) 5 (14,7%) 3 (8,8%)
Type IV (aerobic vaginitis) 5 (10,6%) 4 (11,8%) 3 (8,8%)

In 2 weeks 24 weeks
N 46 33 30
Tipe 0 1 (2,2%) – –
Type І (normal) 20 (43,5%) 10 (30,3%)$ 19 (63,3%)
Type IІ (mixed) 16 (34,8%)  12 (36,4%) 4 (13,3%)
Type ІІІ (bacterial vaginosis) 7 (14,9%) 7 (21,2%) 4 (13,3%)
Type IV (aerobic vaginitis) 2 (4,4) 4 (12,1%) 3 (10,0%)

In 4 weeks 26 weeks
N 43 30 30
Tipe 0 – – 1 (3,3%)
Type І (normal) 18 (41,9%) 8 (26,7%)$# 17 (56,7%)
Type IІ (mixed) 14 (32,6%) 10 (33,3%) 7 (23,3%)
Type ІІІ (bacterial vaginosis) 7(16,2%)$ 8 (26,7%)$# 2 (6,7%)
Type IV (aerobic vaginitis) 4 (9,3%) 4 (13,3%) 3 (10,0%)

In 6 weeks 28 weeks
N 40 24 30
Tipe 0 – – –
Type І (normal) 12 (30,0%)$ 6 (25,0%)$ 15 (50,0 %)
Type IІ (mixed) 13 (32,5%)$ 2 (8,3%)# 8 (3,3%)
Type ІІІ (bacterial vaginosis) 7 (17,5%) 10 (41,7%)$# 3 (10,0%)
Type IV (aerobic vaginitis) 3 (7,5%) 2 (8,3%) 4 (13,3%)

$ – p≤0,05 comparing to group С
# – р≤0,05 comparing to group А
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As early as two weeks after using the treatment 
method, group B differed from the control group 
in terms of the proportion of pregnant women with 
a normal type of smear – 30.3% versus 63.3% in 
group C, in group A a statistically insignificant trend 
towards a decrease in the proportion of a normal 
type of smear was noted – 43, 5%. A trend towards 
to increasing of part of pregnant women with bacte-
rial vaginosis was also revealed – up to 21.2% in the 
group of pregnant with obstetric pessary used for 
correction. Among healthy pregnant women, only 
13.3% of participants had this type of microflora, 
but in the cerclage group – 14.9%, that is, no more.

4 weeks after correction of CI, the frequency of 
type III detected in the microcopy increases in both 
groups, but in the obstetric pessary group it reached 
26.7%, and in the cerclage group – 16.2%. In the 
group of healthy pregnant women, it was 6.7% in 
the corresponding term. It is also important to note 
that in this period, a decrease in the proportion of 
pregnant women with a normal type of smear was 
noted in the obstetric pessary group – to 26.7% 
against 41.9% in the cerclage group and 56.7% in 
the healthy pregnant group.

After 6 weeks, the share of pregnant women 
with bacterial vaginosis in group B increased even 
more – up to 41.7%, in group A and in the con-

trol group during these 2 weeks it almost did not 
change – 17.5% and 10.0%, respectively. In group 
B, the share of pregnant women with a normal type 
of microscopic smear did not change (25%), in 
group A it probably decreased from 41.9% to 30%, 
and in the group of healthy pregnant women it re-
mained at the level of 50%.

The frequency of aerobic smear type did not 
differ between the groups of pregnant women with 
CI and healthy pregnant women, nor in the dynam-
ics of pregnancy prolongation from the moment of 
correction of CI.

Thus, there is a significant difference between 
the groups of cerclage and obstetric pessary – 
against the background of obstetric pessary, already 
2 weeks after the application of the correction 
method, a tendency to increase laboratory criterion 
of bacterial vaginosis is observed when compared 
with the group of cerclage and the group of healthy 
pregnant women. This difference becomes statisti-
cally significant up to 4 weeks and increases up to 
6 weeks.

 To study the influence of the applied treatment 
method on the content of local immune factors, 
their dynamics against the background of both 
treatment methods was analyzed every two weeks, 
the results of this analysis are shown in table 2.

Table 2. Cervical cytocine concentration and its dynamics in pregnant with CI 

Cytocine Group A Group В Group С 
         Before treatment 22 weeks

N 47 34 30
ІL-6, pg/ml 1192±109,4$ 1234,2±202,9$ 109,8± 13,3
ІL-8, pg/ml 25,5±3,2 28,2±1,9 28,6±3,9
ІL-10, pg/ml 135,6±34,2$ 123,5±28,7$ 267,7±36,7
SLPI, μg/ml 1,8±0,2 1,5 ±0,1 1,0±0,3

In 2 weeks 24 weeks
N 46 33 30
ІL-6, pg/ml 1198,2±100,2$ 1256,3±200,4$ 203,7±23,1
ІL-8, pg/ml 28,4±3,51 42,3±1,3 29,9 ±3,3
ІL-10, pg/ml 139,5±14,9$ 129,2±21,2$ 204,1±43,3
SLPI, μg/ml 1,9±0,4, 1,0±0,1 1,3±0,2 

In 4 weeks 26 weeks
N 43 30 30
ІL-6, pg/ml 1187,4±102,4$ 1224,6±109,3$ 209, 8±12,9
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Cytocine Group A Group В Group С 
ІL-8, pg/ml 31,4±5,9 68,2±6,7$# 27,5±6,7
ІL-10, pg/ml 137,1±6,2$ 128,8± 26,7$ 200,6±27,9
SLPI, μg/ml 3,7±0,9 0,9 ±0,8# 1,3±0,6 

In 6 weeks 28 weeks
N 40 24 30
ІL-6, pg/ml 1203,6±109,7$ 1279,9±180,1$ 300,9±10,9
ІL-8, pg/ml 32,5±3,7 187,6±25,0$# 29,9 ±5,0
ІL-10, pg/ml 145,2±7,5$ 130,4 ±21,7$ 210,1±10,2
SLPI, μg/ml 4,3±1,2 0,6 ±0,2$# 1,4 ±0,8

$ – p≤0,05 comparing to group С
# – р≤0,05 comparing to group А

Table 2 (continued)

Thus, before the use of the method of treat-
ment, pregnant women with CI were distinguished 
from healthy pregnant women with the same ges-
tational age only by a significant increase in IL-6 
content (tenfold) and a slight increase in IL-10 
(doubled) in cervical mucus. The rest of the inves-
tigated indicators of local immunity were similar 
in all groups.

Two weeks after the applied intervention, the 
general picture remains the same – high cervical 
concentrations of IL-6 do not undergo changes, in 
both groups being ten times more important than in 
healthy pregnant women (1198.2±pg/ml in group  I, 
1256.3 ± pg/ml in group B and 203.7 pg/ml in the 
group of healthy pregnant women). Instead, al-
ready at this stage, a tendency to increase the cervi-
cal content of IL-8 was determined in the obstetric 
pessary group (42.3 pg/ml versus 28.4 pg/ml in the 
cerclage group and 29.9 pg/ml in healthy pregnant 
women). The trend 2 weeks after applying the cor-
rection method has no statistical probability.

For 4 weeks after the correction of CI, a sta-
tistically significant increase in the cervical IL-8 
content was found in the obstetric pessary group 
– 68.2 pg/ml when compared with the cerclage 
group – 31.4 pg/ml and 27.5 pg/ml in healthy 
pregnant women. However, already at this stage, 
we observe a tendency to decrease the content of 
SLPI in pregnant women with an obstetric pessa-
ry (1.9 μg/ml) and a simultaneous increase of this 
inhibitor in patients with a cerclage (3.7 μg/ml). 
These changes do not have a statistical probability, 

however, in group A, the increase is the reaction of 
the mother's body to the active inflammatory pro-
cess of the fetus, and the decrease in group B is the 
deficiency of this reaction against the background 
of local inflammation of the mother. A decrease in 
the content of SPLI in cervical mucus is consid-
ered one of the pathogenetic features of very early 
preterm labour.

For 6 weeks after the applied treatment, we ob-
served an even greater increase in IL-8 in the cervi-
cal mucus against the background of the obstetric 
pessary, up to 187.6 pg/ml, in the cerclage group it 
remained the same as the indicator of the control 
group (32.5 pg/ml and 29.9 pg/ml respectively.

At the same time, 6 weeks after the interven-
tion, changes in the cervical concentration of SLPI 
became statistically significant. In the cerclage 
group, where the increased content of IL-6 is per-
sistently recorded, the value of SILP increases 
to 4.3μg/ml, and in the obstetric pessary group, 
against by the same high concentration of IL-6, it 
decreases to 0.6μg/ml.

A rapid increase in the cervical concentration 
of IL-8 within 4-6 weeks after the insertion of 
the obstetric pessary by more common phenom-
enon of bacterial vaginosis indicates an increase 
in the activity of the inflammatory process in the 
cervix, i.e., the risk of CI progression. IL-8 is of 
maternal origin, its activity is combined with the 
activity of IL-6 of fetal origin, which increases 
the risk of premature labor and rupture of fetal 
membranes.
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Discussion 
The tendency to dominating of anaerobic mi-

crobiota in growth of pregnancy is more proper to 
obstetric pessary treatment, then cerclage. By the 
way, Xiao (2023) described alteration of vaiginal 
microbiota by emergency cerclage as a decreasing 
of Lactobacillus abundance and an increasing of 
different pathogenic biotops. 

This study demonstrated significant changes of 
vaginal microbiota by treatment of CI by pessary, 
but not by cerclage. Zhou X et al (2022) by inves-
tigation of vaginal microbiota of pregnant with 
twins an CI have found a significant decreasing of 
Ph and level of Lactobacteria and the increasing 
of Gardnerella vag. presence. They have also de-
scribed a correlation between low meaning of va-
ginal Ph and negative neonatal outcomes. Danison 
(1999) have proved a role of SLPI lack in cervical 
ripening and maturing, and its depending on pro-
gesterone and IL-8.

The molecular changes of cervical mucus, in-
vestigated in this study, include significant increas-
ing of SLPI by use of pessary, but not by cerclage 
(Park, 2023). Samejima (2021) demonstrated a 
correlation between this factor and other proin-
flammatory IL, and proved its role in cervix ri-
pening by CI. 

Diago Muñoz (2022) demonstrated a strong 
correlation between vaginal IL-6 concentration in 
vaginal secret and amniotic fluid in patients with 
CI, thus proposed a method of chorioamnionitis di-
agnostic without amniocentesis procedures. They 
noticed, that vaginal IL-6 concentration < 61.4 pg/
ml is a good predictor of absence of chorioamnio-
nitis, longer period to delivery and better neonatal 
results. 

The changes of pro-inflammatory and anti-in-
flammatory factors balance, observed in this study, 
are parallel to changes of microbiota in pregnancy 
duration. Kindinger (2016) have proved, basing on 
observation of 687 pregnant with different types 

of suture material, used for cerclage, the associa-
tion between vaginal dysbiosis with inflammato-
ry cytokine expression and interstitial collagenase 
activation in cervicovaginal fluid, leading to pre-
mature cervical remodeling. Seri (2023) proved a 
significant difference in pro-inflammatory markers 
concentration in cervical and vaginal secret in pa-
tients with CI comparing with healthy pregnant.

Conclusions
1.There is a difference between the groups of 

cerclage and obstetric pessary in dynamic of mi-
crobiota changes – a tendency to increasing of lab-
oratory criteria of bacterial vaginosis frequency in 
group of obstetric pessary in 2 weeks becomes sig-
nificant in 4 and more in 6 weeks comparing with 
group of cerclage. 

2. Proper to cervical insufficiency high concen-
tration of proinflammatory IL-6 and IL-10 by use 
of obstetrical pessary is complicated by increasing 
of IL-8 and decreasing of SLPI, what means an ac-
tivation of cervical inflammation, by cerclage – a 
increasing of SLPI is observed, what is favourable 
for pregnancy. 

Financing 
This study did not receive external funding
Conflict of interests
All authors declare the absence of conflict of 

interests
Consent to publication
All authors have got consent to publication of 

this article. 
ORCID ID and Autor contributions 
0000-0003-0424-8380 (E, F) Zahorodnia Olek-

sandra
0009-0009-8608-4084 (A, В, F) Chernega Vi-

oletta
0000-0002-3139-2313 (А, С, D) Bila Victoria
A – Work concept and design, B – Data collec-

tion and analysis, C – Responsibility for statistical 
analysis, D – Writing the article, E – Critical re-
view, F – Final approval of article.

REFERENCES
Біла ВВ, Чернега ВО. (2023). Істміко-цервікальна недостатність після вчасних пологів – що пішло не так? 

Український журнал Здоров’я жінки. 6(169): 13-19; doi: 10.15574/HW.2023.169.13.
Abou Chacra, L., Drouet, H., Ly, C., Bretelle, F., & Fenollar, F. (2024). Evaluation of Various Diagnostic Strategies for 

Bacterial Vaginosis, Including a New Approach Based on MALDI-TOF Mass Spectrometry. Microorganisms, 12(1), 111. 
https://doi.org/10.3390/microorganisms12010111 3. 

https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0000-0003-0424-8380
https://orcid.org/0009-0009-8608-4084
https://orcid.org/0000-0002-3139-2313
https://doi.org/10.3390/microorganisms12010111 3


64

Ukrainian scientific medical youth journal, 2024, Issue 3 (149) 
http://mmj.nmuofficial.com

Ukrainian Scientific Medical Youth Journal 
Issue 3 (149), 2024  
Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

Alfirevic, Z., Stampalija, T., & Medley, N. (2017). Cervical stitch (cerclage) for preventing preterm birth in singleton 
pregnancy. The Cochrane database of systematic reviews, 6(6), CD008991. https://doi.org/10.1002/14651858.CD008991.
pub3 

Diago Muñoz, D. M., Martínez-Varea, A., Roca Prats, A., Alonso-Díaz, R., Perales Marín, A., & Diago Almela, V. J. 
(2022). Diagnosis of intraamniotic inflammation by measuring vaginal interleukin-6 in patients with cervical insufficiency: 
could amniocentesis be avoided?. The journal of maternal-fetal & neonatal medicine : the official journal of the European As-
sociation of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the International Society of Perinatal 
Obstetricians, 35(25), 9303–9307. https://doi.org/10.1080/14767058.2022.2029838

Han, Y., Li, M., Ma, H., & Yang, H. (2020). Cervical insufficiency: a noteworthy disease with controversies. Journal of 
perinatal medicine, 48(7), 648–655. https://doi.org/10.1515/jpm-2020-0255 

Hodgetts Morton, V., Toozs-Hobson, P., Moakes, C. A., Middleton, L., Daniels, J., Simpson, N. A. B., Shennan, A., 
Israfil-Bayli, F., Ewer, A. K., Gray, J., Slack, M., Norman, J. E., Lees, C., Tryposkiadis, K., Hughes, M., Brocklehurst, P., & 
Morris, R. K. (2022). Monofilament suture versus braided suture thread to improve pregnancy outcomes after vaginal cervical 
cerclage (C-STICH): a pragmatic randomised, controlled, phase 3, superiority trial. Lancet (London, England), 400(10361), 
1426–1436� https://doi.org/10.1016/S0140-6736(22)01808-6

Hong, S., Park, K. H., Kim, Y. M., Joo, E., Kim, H. J., & Ahn, K. (2024). Measurements of Interleukin-8 and Matrix 
Metalloproteinases-9 in Cervicovaginal Fluid in Women with Preterm Labor: A Direct Comparison with Amniotic Fluid. 
American journal of perinatology, 41(7), 867–875. https://doi.org/10.1055/s-0042-1748153 

Jeong, S., Cho, W. K., Jo, Y., Choi, S. R., Lee, N., Jeon, K., Park, M. J., Song, W., & Lee, K. Y. (2023). Immune-check-
point proteins, cytokines, and microbiome impact on patients with cervical insufficiency and preterm birth. Frontiers in im-
munology, 14, 1228647. https://doi.org/10.3389/fimmu.2023.1228647 

Kaur M., Khedkar, G., Sakhare, S. et al. (2023) A research study on the cervical cerclage to deal with cervical insufficien-
cy using machine learning. Soft Comput. https://doi.org/10.1007/s00500-023-08622-x

Kindinger, L. M., MacIntyre, D. A., Lee, Y. S., Marchesi, J. R., Smith, A., McDonald, J. A., Terzidou, V., Cook, J. R., 
Lees, C., Israfil-Bayli, F., Faiza, Y., Toozs-Hobson, P., Slack, M., Cacciatore, S., Holmes, E., Nicholson, J. K., Teoh, T. G., & 
Bennett, P. R. (2016). Relationship between vaginal microbial dysbiosis, inflammation, and pregnancy outcomes in cervical 
cerclage. Science translational medicine, 8(350), 350ra102. https://doi.org/10.1126/scitranslmed.aag1026

Konkov, D. G., Zhurauleu, A. Y., Honcharenko, O. M., Lobastova, T. V., & Shevchuk, T. V. (2022). THE CLINICAL 
ASSESSMENT OF THE CERVICAL PERFORATED PESSARY FOR THE PREVENTION OF PRETERM LABOR IN 
WOMEN WITH PRIOR PRETERM BIRTHS. Wiadomosci lekarskie (Warsaw, Poland : 1960), 75(1 pt 2), 191–196.

Park, K. H., Lee, K. N., Oh, E., & Im, E. M. (2023). Inflammatory biomarkers in the cervicovaginal fluid to identify 
histologic chorioamnionitis and funisitis in women with preterm labor. Cytokine, 169, 156308. https://doi.org/10.1016/j.
cyto.2023.156308 

Pizzicaroli, K, Arciero, V., Ilaria Simonelli, Nicola Caporale, Massimo Maria Salvatori, Doriana Scaldaferri, Silvio 
Tartaglia, Giovanni Larciprete (2021) Comparative assessment of Arabin pessary and cervical cerclage in the management of 
cervical insufficiency. Clin. Exp. Obstet. Gynecol. 48(5), 1111–1116. https://doi.org/10.31083/j.ceog4805179

Samejima, T., Nagamatsu, T., Akiba, N., Fujii, T., Sayama, S., Kawana, K., Taguchi, A., Kumasawa, K., Iriyama, T., Osu-
ga, Y., & Fujii, T. (2021). Secretory leukocyte protease inhibitor and progranulin as possible regulators of cervical remodeling 
in pregnancy. Journal of reproductive immunology, 143, 103241. https://doi.org/10.1016/j.jri.2020.103241

Wei, Y., & Wang, S. (2023). Comparison of emergency cervical cerclage and expectant treatment in cervical insufficiency 
in singleton pregnancy: A meta-analysis. PloS one, 18(2), e0278342. https://doi.org/10.1371/journal.pone.0278342

Xiao, Y., Huang, S., Yu, W., Ni, Y., Lu, D., Wu, Q., Leng, Q., Yang, T., Ni, M., Xie, J., & Zhang, X. (2023). Effects of 
emergency/nonemergency cervical cerclage on the vaginal microbiome of pregnant women with cervical incompetence. 
Frontiers in cellular and infection microbiology, 13, 1072960. https://doi.org/10.3389/fcimb.2023.1072960

Zhou, X., Li, X. X., Ge, Y. M., Lai, S. Y., Zhou, L. Q., Feng, L., & Zhao, J. (2022). Effects of vaginal microbiota and 
cervical cerclage on obstetric outcomes of twin pregnancies with cervical incompetence: a retrospective study. Archives of 
gynecology and obstetrics, 305(1), 77–86. https://doi.org/10.1007/s00404-021-06119-2

https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://doi.org/10.1002/14651858.CD008991.pub3
https://doi.org/10.1002/14651858.CD008991.pub3
https://doi.org/10.1080/14767058.2022.2029838
https://doi.org/10.1515/jpm-2020-0255
https://doi.org/10.1016/S0140-6736(22)01808-6
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0042-1748153
https://doi.org/10.3389/fimmu.2023.1228647
https://doi.org/10.1007/s00500-023-08622-x
https://doi.org/10.1126/scitranslmed.aag1026
https://doi.org/10.1016/j.cyto.2023.156308
https://doi.org/10.1016/j.cyto.2023.156308
https://doi.org/10.31083/j.ceog4805179
https://doi.org/10.1016/j.jri.2020.103241
https://doi.org/10.1371/journal.pone.0278342
https://doi.org/10.3389/fcimb.2023.1072960
https://doi.org/10.1007/s00404-021-06119-2

