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The predictive value of hemogram parameters for early preterm
delivery in pregnant women undergoing cervical cerclage
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SUMMARY

OBJECTIVE: This study aims to investigate the predictive value of hemogram parameters in early preterm delivery (32 gestational weeks and below)
among pregnant women who have undergone cervical cerclage, based on cervical changes determined before the cerclage procedure.

METHODS: Between 2010 and 2020, a total of 161 patients underwent cervical cerclage. The participants were divided into three groups. Group 1
(n=92) consisted of pregnant women who underwent prophylactic cerclage. Group 2 (n=31) included those with cervical shortening (<5 mm) and/or
dilation (<3 cm). Group 3 (n=38) comprised pregnant women with cervical dilation >3 cm. Each group was further divided based on delivery weeks,
with a cutoff at 32 weeks. Demographic parameters and laboratory parameters were assessed.

RESULTS: In Group 1, all hemogram parameters showed no significant differences between deliveries below and above 32 weeks. In Group 2, the
neutrophil-to-lymphocyte ratio value before cerclage was higher in the early preterm delivery group (p=0.002), with a cutoff value of 4.75 in receiver
operating characteristic analysis. In Group 3, the white blood cell value before cerclage was higher in the early preterm delivery group (p=0.005), with
a cutoff value of 13.05x10%uL in receiver operating characteristic analysis.

CONCLUSION: The use of hemogram parameters to predict early preterm delivery in pregnant women undergoing prophylactic cerclage is not
appropriate. However, neutrophil-to-lymphocyte ratio value can predict early preterm delivery when cervical dilation is 3 cm or less and/or cervical
shorteningis 5 mm or less. When cervical dilation exceeds 3 cm, the white blood cell value is more appropriate for predicting early preterm delivery.
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INTRODUCTION

Cervical insufficiency is a rare condition, impacting around
1% of pregnancies and frequently leading to premature deliv-
ery'. Cervical cerclage procedures are employed to extend
pregnancy; however, accurately predicting the success of this
surgical intervention can be challenging. The examination of
inflammatory markers in maternal blood and/or amniotic
fluid is currently underway to assess their potential in pre-
dicting the progression of pregnancy. Indeed, there are publi-
cations indicating that intra-amniotic infections can contrib-
ute to premature delivery*?. Certainly, some previous studies
have proposed the significance of assessing infection markers
in amniotic fluid through amniocentesis before the placement
of emergency cervical cerclage®. Inflammatory markers such
as C-reactive protein, white blood cell (WBC) count, and neu-
trophil-to-lymphocyte ratio (NLR) have been the subject of
extensive research for their role in predicting pregnancy out-
comes in women undergoing cerclage procedures®.

White blood cell count has long been employed as an
inflammation parameter. NLR has garnered attention in

recent years as an inflammatory marker with potential pre-
dictive value in various medical conditions. It is a straight-
forward parameter for assessing the inflammatory status and
has been utilized as a prognostic marker in cardiovascular
diseases’, determining the prognosis in some cancer types®,
as well as in cases of infection and inflammation’. The NLR
ratio is defined as 1-3 normal, 6-9 mild stress, and above 9
moderate and severe stress'’, and the clinical significance for
NLR between 3 and 6 is uncertain.

The objective of this study is to assess the effectiveness of
hemogram parameters in predicting early preterm delivery in

pregnant women undergoing cervical cerclage.

METHODS

Participants and study design

This retrospective clinical study took place at a tertiary center
from September 2020 to December 2020, receiving approval
from the local ethics committee (document number 71556).
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Cervical cerclage and predicting early preterm delivery

The study included patients undergoing cerclage surgery between
2010 and 2020, adhering to specific criteria.

Inclusion criteria comprised having a singleton pregnancy,
undergoing cerclage using the McDonald procedure, delivering
at the same hospital, and delivering due to the onset of labor.
Exclusion criteria included multiple pregnancies, known uterine
anomalies, delivery within 48 h after the cerclage procedure,
fetal anomalies, other systemic infections, conditions leading
to elevated inflammatory parameters in the mother, and signs
of chorioamnionitis.

A total of 201 pregnant women were screened, with 161
meeting the criteria and enrolling in the study. Participants
were divided into three groups based on cervical length and/
or the degree of cervical dilation.

Group 1: Comprising 92 pregnant women receiving pro-
phylactic cerclage based on obstetric history, without evidence
of cervical shortening or dilation.

Group 2: Consisting of 31 pregnant women who under-
went cerclage due to cervical shortening (€5 mm) and/or dila-
tion (<3 cm).

Group 3: Including 38 pregnant women who underwent
cerclage due to cervical dilation exceeding 3 cm.

The groups were further analyzed by dividing them into two
subgroups based on weeks of delivery, with a cutoff value of
224 days (32 weeks). Hemogram results were compared between

individuals delivering before or after the 30-s gestational week.

Surgical and medical procedures

Tocolytic treatment was administered to every patient scheduled
for the cervical cerclage procedure, starting just before the pro-
cedure and continuing for 48 h post-procedure. Tocolytic ther-
apy included either indomethacin (100 mg rectally followed
by 25 mg orally four times a day) or nifedipine (initiated at
30 mg/h followed by 10 mg orally every 4 h). The cerclage pro-
cedure used the McDonald technique, employing Mersilene
suture material. Following cerclage application, each pregnant
woman received progesterone gel at a dose of 90 mg adminis-
tered vaginally once daily until delivery.

In cases where amniotic sludge was detected along with
cervical changes, broad-spectrum antibiotic treatment was
administered to selected patients in our clinic in mid-2021.
Pregnant women included in the study did not receive broad-spec-
trum muld-antibiotic therapy.

Demographic parameters

and evaluated variables

Demographic parameters included maternal age, gravidity, and
parity. Evaluated clinical parameters included gestational age at
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cerclage placement, gestational age at delivery, days of hospitaliza-
tion post-cerclage application, and duration of pregnancy prolon-
gation from cerclage application (latency period). Evaluated labo-
ratory parameters included WBC, neutrophil, lymphocyte, NLR,
and hemoglobin values just before cerclage application, 6 h after
cerclage application, just before delivery, and 6 h after delivery.

Statistical analysis

Data were analyzed using IBM SPSS version 23. Prior to sta-
tistical analyses, checks were conducted to ensure no data entry
errors and to assess parameter adherence to expected ranges.
Normality assumptions of continuous variables were examined
using the Kolmogorov-Smirnov test, and the homogeneity of
variances was assessed using Levene’s test. Descriptive statis-
tics, including mean and standard deviation, were provided for
continuous variables. In cases of non-normal distribution, the
Mann-Whitney U test was employed. Receiver operating char-
acteristic (ROC) analysis was applied to significant findings.
A significance level of p<0.05 was considered for all analyses.

RESULTS

Demographic and evaluated parameters are presented in Tables 1,
2, and 3. Across all groups, except for the cerclage application-la-
tency period, maternal age, gravid, parity, hospitalization (days),
and gestational days at cerclage application were statistically sim-
ilar between those delivering earlier and later than 32 weeks.
The cerclage application-latency period was significantly shorter
in deliveries below 32 weeks of gestation (p<0.001).

In Group 1, there were 12 (13%) pregnant women <32 ges-
tational weeks, 9 (9.8%) pregnant women between >32 and <36
gestational weeks, and 71 (77.2%) pregnant women with gesta-
tional weeks >36 who have given birth. In Group 2, there were
11 (35.5%) pregnant women <32 gestational weeks, 5 (16.1%)
pregnant women between >32 and <36 gestational weeks, and
15 (48.4%) pregnant women with gestational weeks >36 who
have given birth. In Group 3, there were 26 (68.4%) pregnant
women <32 gestational weeks, 6 (15.8%) pregnant women
between >32 and <36 gestational weeks, and 6 (15.8%) preg-
nant women with gestational weeks >36 who have given birth.

In Group 1 (Table 1), early preterm delivery showed lower
hemoglobin at the sixth hour after delivery (p=0.013). Other param-
eters, including WBC, neutrophil, lymphocyte, NLR, and Hbg
values, were similar between groups at various time points.

Group 2 (Table 2) demonstrated higher NLR and lower
hemoglobin concentrations before cerclage in deliveries below
32 weeks (p=0.002; p=0.018). Elevated NLR and WBC values
persisted at the sixth hour after cerclage (p=0.048; p=0.042),
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Table 1. Comparison of hemogram and demographic parameters according to the gestational weeks of delivery in group 1.

Gestational weeks of delivery

<224 days (n=12) >224 days (n=80)
Mean+SD
Maternal age (years) 37.42+4.21 35.26+6.34 0.243
Gravid 4.25+2.66 2.67£1.23 0.065
Parity 0.88+0.84 0.98+£0.71 0.679
Hospitalization (days) 1.75+£0.62 1.80+0.97 0.768
Gestational days at cerclage applied 99.25+9.21 97.43+7.97 0.572
Cerclage application-latency period (days) 86.17+40.05 166.44+13.76 <0.001*
Before cerclage application
WBCx10%/ul 9.87+3.22 9.3442.13 0.459
Neux103/uL 7.80£2.91 6.88+1.90 0.144
Lymx10%/ulL 1.82+0.64 1.9440.52 0.323
NLR 4.68+2.51 3.79+£1.97 0.164
Hbg g/dL 12.04+£1.01 12.43+£1.03 0.217
Six hours after cerclage application
WBCx10%/uL 11.77£3.47 9.95+2.66 0.112
Neux10%/uL 9.5813.69 7.87£2.60 0.202
Lymx10%/uL 1.77£0.63 1.64£0.53 0.645
NLR 6.3414.22 5.35+£2.77 0.755
Hbg g/dL 11.22+1.16 11.42+£1.16 0.501
Before delivery
WBCx10%/ul 12.93+5.40 10.26£2.71 0.100
Neux10%/uL 10.39+5.61 7.68+2.34 0.173
Lymx10%/ulL 1.83+£0.72 1.95£0.50 0.352
NLR 6.66x4.67 4.07£1.29 0.274
Hbg g/dL 11.60+£1.27 12.26+£1.47 0.111
Six hours after delivery
WBCx10%/uL 16.02+3.98 14.82+4.31 0415
Neux10%/uL 14.15+£3.90 4.13t£12.5 0.207
Lymx10°%/uL 1.39+0.61 1.4610.49 0.563
NLR 12.18+7.07 10.08+6.64 0.320
Hbg g/dL 10.16£0.82 11.33+£1.72 0.013*

WBC: white blood cell; Neu: neutrophil; Lym: lymphocyte; NLR: neutrophil/lymphocyte ratio; Hbg: hemoglobin. *p<0.05.

and both NLR and neutrophil values before delivery were higher Receiver operating characteristic analyses for Group 2 revealed
in early preterm delivery (p=0.007; p=0.029). an NLR cutoff of 4.75 before cerclage placement for predicting

Group 3 (Table 3) indicated higher WBC and neutrophil levels early preterm delivery (area=0.836, std. error=0.084, p=0.002,
before and after cerclage in early preterm delivery, while NLR levels confidence interval; 95%). ROC analyses for Group 3, a WBC
remained similar. However, the NLR value before delivery was higher count equal to or exceeding 13.05x10%/uL before cerclage, pre-
in individuals with early preterm delivery (p=0.034). Postpartum hemo- dicted early preterm delivery (area=0.762, std. error=0.076,
globin values did not significanty differ between groups. p=0.010, confidence interval; 95%).
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Table 2. Comparison of hemogram and demographic parameters according to the gestational weeks of delivery in group 2.

Gestational weeks of delivery

<224 days (n=11) >224 days (n=20)

Mean + SD
Maternal age (years) 33.64+8.08 30.55+6.13 0.338
Gravid 1.88+0.84 2.50£1.59 0.569
Parity 0.75+£0.88 0.81+0.91 0.928
Hospitalization (days) 3.91+3.18 2.15+0.93 0.072
Gestational days at cerclage applied 137.27£34.57 137.85£30.15 0.974
Cerclage application-latency period (days) 32.45+21.21 125.85£35.65 <0.001*
Before cerclage application
WBCx10%/ul 13.19+£5.82 10.58+2.52 0.157
Neux10%/uL 10.41+6.34 8.06+2.16 0.104
Lymx10%/uL 2.19+£1.99 1.96+0.45 0.197
NLR 7.99£5.40 4.24£1.43 0.002*
Hbg g/dL 11.23+0.79 12.27+£1.28 0.018*
Six hours after cerclage application
WBCx10%/uL 14.83+5.77 10.77£2.15 0.042*
Neux10%/uL 12.44£6.05 8.32+£2.28 0.048*
Lymx10%/ulL 1.52+£0.58 1.844£0.52 0.188
NLR 10.12+8.17 4.98+2.45 0.048*
Hbg g/dL 10.43+1.17 11.04+1.47 0.410
Before delivery
WBCx10%/uL 13.37£3.34 10.51£2.05 0.072
Neux10%/uL 10.83+3.19 7.56x£1.66 0.029*
Lymx10%/uL 1.65£0.61 2.07£0.56 0.072
NLR 7.37£3.22 3.78+£1.09 0.007*
Hbg g/dL 10.22+1.48 12.38+0.89 0.007*
Six hours after delivery
WBCx10%/uL 13.77£3.96 15.61+4.71 0.482
Neux10°/uL 11.23+£3.81 12.05+5.70 0.820
Lymx10%/ulL 1.10£0.37 2.55+3.20 0.024*
NLR 11.35+6.36 8.88+£3.45 0.553
Hbg g/dL 9.57+1.50 10.63+1.44 0.120

WBC: white blood cell; Neu: neutrophil; Lym: lymphocyte; NLR: neutrophil/lymphocyte ratio; Hbg: hemoglobin. *p<0.05.

DISCUSSION

The key findings from our study suggest that hemogram parame-
ters, when assessed based on obstetric history, are not predictive of
early preterm delivery in pregnant women who have undergone
prophylactic cerclage. Instead, these parameters have demonstrated
predictive value for early preterm delivery in cases where emergency
cerclage is performed due to cervical shortening and/or dilation.
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Specifically, in situations where cervical length is <5 mm
and/or cervical dilation is £3 c¢m, the NLR value emerges
as a useful predictor for early preterm delivery. Conversely,
in pregnant women undergoing emergency cerclage with
cervical dilation exceeding 3 cm, the WBC value proves
valuable in predicting early preterm delivery. These dis-
tinctions highlight the importance of tailoring predictive

Rev Assoc Med Bras. 2024;70(7):e20240030
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Table 3. Comparison of hemogram and demographic parameters according to the gestational weeks of delivery in group 3.

Gestational weeks of delivery

<224 days (n=26) >224 days (n=12)

Mean+SD
Maternal age (years) 33.58+7.93 36.17+6.18 0.343
Gravid 2.11£145 2.83+2.32 0.555
Parity 0.53+0.84 1.17£2.40 0.999
Hospitalization (days) 7.50+11.7 40+2.34 0.792
Gestational days at cerclage applied 142.81£29.54 146.75£34.85 0.865
Cerclage application-latency period (days) 25.69+21.75 114.25455.53 <0.001*
Before cerclage application
WBCx10%/ul 12.19+2.73 9.8442.52 0.005*
Neux103/uL 9.59+2.32 7.31£2.02 0.008*
Lymx10%/ulL 1.85+0.63 1.81+0.59 0.963
NLR 5781251 4.45£1.97 0.129
Hbg g/dL 12.07+£1.53 12.19+£1.07 0.988
Six hours after cerclage application
WBCx10%/uL 13.02+3.83 9.58+2.40 0.028*
Neux10%/uL 10.58+3.95 7.69£2.60 0.039*
Lymx10%/uL 1.79+0.61 1.49+0.70 0.250
NLR 7.52+6.82 6.8514.98 0.999
Hbg g/dL 10.89+1.22 10.93+0.84 0.917
Before delivery
WBCx10%/ul 14.85+4.04 10.15+£3.22 0.005*
Neux10°%/uL 12.30£4.05 7.77+2.98 0.004*
Lymx10°%/ulL 1.78+£0.88 1.95£0.66 0.512
NLR 9.01+6.01 4.29+£1.68 0.034*
Hbg g/dL 11.86+£1.21 11.82+1.68 0.753
Six hours after delivery
WBCx10%/uL 16.53+£5.44 16.45£6.82 0.677
Neux10%/ulL 14.22+5.25 14.27+£6.47 0.677
Lymx10%/uL 1.474+0.44 1.53+0.91 0.853
NLR 10.02+£3.77 21.85+34.7 0.129
Hbg g/dL 10.94+£1.60 10.80£1.56 0.547

WBC: white blood cell; Neu: neutrophil; Lym: lymphocyte; NLR: neutrophil/lymphocyte ratio; Hbg: hemoglobin. *p<0.05.

measures based on the specific circumstances surrounding
cerclage procedures.

The study highlights the significance of elevated WBC val-
ues, a high NLR, and increased levels of interleukin-6 (IL-6)
and interleukin-8 (IL-8) in amniotic fluid as indicators with
predictive value for preterm delivery®. Additionally, cervical dila-
tion, vaginal prolapse of the amniotic membrane, and cervical
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funneling are identified as key indicators for predicting preterm
delivery subsequent to cerclage procedures'"'2.

Our findings suggest that the predictive significance of
various inflammatory markers for preterm delivery varies
based on the degree of cervical dilation. Specifically, mater-

nal blood WBC and NLR values determined before emer-

gency cerclage can effectively predict early preterm delivery.

Rev Assoc Med Bras. 2024;70(7):e20240030
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However, as the degree of cervical dilation detected before
cerclage increases, the WBC value becomes more meaningful
in predicting preterm delivery.

Furthermore, in a scoring system utilized for prognostic
assessment in emergency cervical cerclage procedures, higher
scores are assigned with an increase in the amount of cer-
vical dilation and a WBC value exceeding 13.60x10%/uL.
This underscores the importance of considering both cervi-
cal dilation and WBC values in assessing the prognosis of
emergency cerclage interventions'. In pregnant women who
underwent cerclage due to cervical dilation exceeding 3 cm,
the increase in WBC values before the cerclage procedure
holds greater significance in predicting preterm delivery.
The ROC analysis conducted for this patient group deter-
mined the WBC cutoff value for predicting early preterm
delivery as 13.05x10%/uL.

In pregnant women who underwent cerclage due to cer-
vical shortening (<5 mm) or cervical dilation level <3 cm, the
increase in NLR values before the cerclage procedure holds
greater significance in predicting preterm delivery. The ROC
analysis conducted for this patient group determined the NLR
cutoff value for predicting early preterm delivery as 4.75.
Notably, a similar planned study demonstrated a cutoff value
of 4.8 for this parameter'.

Second, the findings suggest that in Group 2 and Group 3,
where emergency cerclage was applied and resulted in preterm
delivery, the pre-delivery NLR value is statistically higher.
In the group that underwent prophylactic cerclage, however,
the pre-delivery NLR value did not exhibit statistically signif-
icant differences. It is conceivable that in cases of prophylac-
tic cerclage, the underlying cause of preterm delivery may be
non-intrauterine infection-related.

Another significant result is that in pregnant women who
underwent emergency cerclage, the detection of a high NLR
value during pregnancy follow-ups could serve as a predictor of
preterm delivery. Additionally, the study indicates that the treat-
ment of intrauterine infections leads to an improved obstetric
prognosis when predicting preterm delivery. Furthermore, the
use of antibiotic therapy in pregnancies, especially those with
the presence of amniotic sludge, has been shown to improve
the timing of childbirth®. The study concludes that the pres-
ence of amniotic sludge in patients with cervical shortening
may function as an indicator for predicting preterm delivery'®.
In the monitoring of pregnant women undergoing emergency
cerclage, the observation of a high NLR value can be utilized as
an indicator for predicting preterm delivery. However, in the
case of prophylactic cerclage applied based on obstetric history,
neither pre-cerclage nor pre-delivery hematological parameters
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showed statistically significant data that could be used in pre-
dicting preterm delivery.

It has been demonstrated that in pregnant women who
underwent prophylactic cerclage, second-trimester cervical
length measurements and elevated plasma cytokine levels in
maternal blood could potentially serve as data for predicting
preterm delivery, contributing to forecasting the prognosis
of pregnancy'”'®. However, in our study, we have concluded
that none of the hematological parameters we evaluated can
be used for prediction.

In conclusion, our study suggests that the use of hemogram
parameters for predicting early preterm delivery in pregnant women
undergoing history-based prophylactic cerclage is not appropri-
ate. However, for pregnant women who undergo cerclage due
to cervical shortening or dilation, the NLR value can effectively
predict early preterm delivery when cervical dilation is 3 cm or
less and/or cervical shortening is 5 mm or less. Conversely, when
cervical dilation exceeds 3 cm, it is more appropriate to use the

WBC value to predict early preterm delivery.

ETHICS COMMITTEE APPROVAL

The study was performed in accordance with the ethical standards
for human research established by the Declaration of Helsinki
and Good Clinical Practice guidelines and was approved by
the local Ethics Committee of Siileyman Demirel University
School of Medicine.

INFORMED CONSENT

Informed consent was obtained from all participants, the pur-
pose of the study was explained to them, and their participation
was voluntary. Participants were also informed about their right

to withdraw at any time without any negative consequences.

AUTHORS’ CONTRIBUTIONS

UKT: Conceptualization, Data curation, Formal Analysis,
Funding acquisition, Investigation, Methodology, Project
administration, Resources, Software, Supervision, Validation,
Visualization, Writing — original draft, Writing — review &
editing. EE: Data curation, Formal Analysis, Methodology,
Software, Visualization. CD: Conceptualization, Data cura-
tion, Formal analysis, Investigation, Resources, Software.
MOOQ: Conceptualization, Data curation, Formal Analysis,
Methodology, Software, Supervision. MS: Data curation, Formal
Analysis, Methodology, Project administration, Supervision,
Validation, Visualization, Writing — original draft.

Rev Assoc Med Bras. 2024:70(7):e20240030



Turgut UK et al.

REFERENCES

1

Brown R, Gagnon R, Delisle MF. Cervical insufficiency and cervical
cerclage. J Obstet Gynaecol Can.2013;35(12):1115-27. https://
doi.org/10.1016/51701-2163(15)30764-7

Romero R, Gonzalez R, Sepulveda W, Brandt F, Ramirez M, Sorokin
Y, et al. Infection and labor. VIII. Microbial invasion of the amniotic
cavity in patients with suspected cervical incompetence: prevalence
and clinical significance. Am J Obstet Gynecol. 1992;167(4 Pt
1):1086-91. https://doi.org/10.1016/s0002-9378(12)80043-3

DiGiulio DB, Romero R,Amogan HP, Kusanovic JP,Bik EM, Gotsch F,
etal. Microbial prevalence, diversity and abundance inamniotic fluid
during pretermlabor: a molecular and culture-based investigation.
PLoS One. 2008;3(8):e3056. https://doi.org/10.1371/journal.
pone.0003056

Maymon E, Romero R, Chaiworapongsa T, Berman S, Conoscenti
G, Gomez R, et al. Amniotic fluid matrix metalloproteinase-8 in
preterm labor with intact membranes. Am J Obstet Gynecol.
2001;185(5):1149-55. https://doi.org/10.1067/mob.2001.118165

Friel LA, Romero R, Edwin S, Nien JK, Gomez R, Chaiworapongsa
T, et al. The calcium binding protein, S100B, is increased in the
amniotic fluid of women with intra-amniotic infection/inflammation
and preterm labor with intact or ruptured membranes. J Perinat
Med. 2007;35(5):385-93. https://doi.org/10.1515/JPM.2007.101

JungEY, Park KH, Lee SY, Ryu A, Joo JK, Park JW. Predicting outcomes
of emergency cerclage inwomen with cervical insufficiency using
inflammatory markers in maternal blood and amniotic fluid. Int J
Gynaecol Obstet. 2016;132(2):165-9. https://doi.org/10.1016/j.
ijg0.2015.07.011

Gibson PH, Croal BL, Cuthbertson BH, Small GR, Ifezulike Al,
Gibson G, et al. Preoperative neutrophil-lymphocyte ratio and
outcome from coronary artery bypass grafting. Am Heart J.
2007;154(5):995-1002. https://doi.org/10.1016/}.ahj.2007.06.043

Proctor MJ,Morrison DS, Talwar D, Balmer SM, Fletcher CD, O'Reilly
DS, et al. A comparison of inflammation-based prognostic scores
in patients with cancer. A Glasgow inflammation outcome study.
Eur J Cancer. 2011;47(17):2633-41. https://doi.org/10.1016/j.
€jca.2011.03.028

Ishizuka M, Shimizu T, Kubota K. Neutrophil-to-lymphocyte ratio
has a close association with gangrenous appendicitis in patients

7

10.

11.

12.

13.

14.

15.

16.

17.

18.

undergoing appendectomy. Int Surg. 2012;97(4):299-304. https://
doi.org/10.9738/CC161.1

Farkas J. PulmCrit: neutrophil-lymphocyte ratio (NLR): free upgrade
toyour WBC. EmcritOrg; 2019.

Fortner KB, Fitzpatrick CB, Grotegut CA, Swamy GK, Murtha
AP, Heine RP, et al. Cervical dilation as a predictor of pregnancy
outcome following emergency cerclage. J Matern Fetal Neonatal
Med. 2012;25(10):1884-8. https://doi.org/10.3109/14767058.
2012.668582

Sheng JS, Schubert FP, Patil AS. Utility of volumetric assessment
of cervical funneling to predict cerclage failure. J Matern Fetal
Neonatal Med. 2017;30(9):1066-71. https://doi.org/10.1080/1
4767058.2016.1201470

Fuchs F, Senat MV, Fernandez H, Gervaise A, Frydman R, Bouyer
J. Predictive score for early preterm birth in decisions about
emergency cervical cerclage insingleton pregnancies. Acta Obstet
Gynecol Scand. 2012;91(6):744-9. https://doi.org/10.1111/}.1600-
0412.2012.01386.x

Park JE, Park JK, Cho A, Jo HC, Baek JC. Maternal neutrophil-
to-lymphocyte ratio pre-dicts preterm birth after cerclage in
women with cervical insufficiency. J Gynaecol Paediatr Care.
2019:1(1).

Yeo L, Romero R, Chaiworapongsa T, Para R, Johnson J, Kmak D,
et al. Resolution of acute cervical insufficiency after antibiotics in
a case with amniotic fluid sludge. J Matern Fetal Neonatal Med.
2022;35(25):5416-26. https://doi.org/10.1080/14767058.202
1.1881477

Huang, Liang X, Liao J, Li Y, Chen Z. Relationship of amniotic fluid
sludge and short cervix with ahigh rate of preterm birth in women
after cervical cerclage. J Ultrasound Med. 2022;41(11):2687-93.
https://doi.org/10.1002/jum.15952

Suresh S,MacGregor C, Dude A, Hirsch E. Single second-trimester
cervical lengthis predictive of preterm delivery among patients with
prophylactic cerclage. Am J Obstet Gynecol. 2022;227(6):910-1.
el. https://doi.org/10.1016/j.ajog.2022.07.018

Donahue AP, Glover AV, Strauss RA, Goodnight WH, Vladutiu CJ,
Manuck TA. Elevated midtrimester maternal plasma cytokines
and preterm birth in patients with cerclage. Am J Obstet
Gynecol MFM. 2022;4(5):100624. https://doi.org/10.1016/j.
ajogmf.2022.100624

Rev Assoc Med Bras. 2024;70(7):e20240030


https://doi.org/10.1016/S1701-2163(15)30764-7
https://doi.org/10.1016/S1701-2163(15)30764-7
https://doi.org/10.1016/s0002-9378(12)80043-3
https://doi.org/10.1371/journal.pone.0003056
https://doi.org/10.1371/journal.pone.0003056
https://doi.org/10.1067/mob.2001.118165
https://doi.org/10.1515/JPM.2007.101
https://doi.org/10.1016/j.ijgo.2015.07.011
https://doi.org/10.1016/j.ijgo.2015.07.011
https://doi.org/10.1016/j.ahj.2007.06.043
https://doi.org/10.1016/j.ejca.2011.03.028
https://doi.org/10.1016/j.ejca.2011.03.028
https://doi.org/10.9738/CC161.1
https://doi.org/10.9738/CC161.1
https://doi.org/10.3109/14767058.2012.668582
https://doi.org/10.3109/14767058.2012.668582
https://doi.org/10.1080/14767058.2016.1201470
https://doi.org/10.1080/14767058.2016.1201470
https://doi.org/10.1111/j.1600-0412.2012.01386.x
https://doi.org/10.1111/j.1600-0412.2012.01386.x
https://doi.org/10.1080/14767058.2021.1881477
https://doi.org/10.1080/14767058.2021.1881477
https://doi.org/10.1002/jum.15952
https://doi.org/10.1016/j.ajog.2022.07.018
https://doi.org/10.1016/j.ajogmf.2022.100624
https://doi.org/10.1016/j.ajogmf.2022.100624

