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[BACKGROUND] Twin pregnancies have a high risk of PTB. The clinical value of repeated cervical 
length (CL) measurements remains unclear.
[OBJECTIVE] To evaluate the predictive value of longitudinal CL changes for spontaneous PTB (sPTB).
[METHODS]
Study Design: Retrospective cohort study (2012–2023, Tohoku University Hospital).
Participants: Twin pregnancies (excluded if delivered within 1 week of first visit) 
CL Measurement: Transvaginal CL every 2 weeks after 20 weeks.
Statistical Analysis
I) Time-Series Clustering of CL: Time-series clustering of CL using k-means.
II) Risk of sPTB in Each Cluster: Fine–Gray model (adjusted for age, BMI, parity) for sPTB risk.
III) Cutoff Values of CL for Predicting sPTB <28 Weeks: ROC analysis for CL cutoffs (<28 weeks), 
including likelihood ratios for 20 mm and 25 mm.

[RESULTS]
I)Time-Series Clustering of CL (Figure 1, Table 1)
Among 348 women, three distinct CL trajectories were identified:
Group A (47%): Stable CL ~30–40 mm until late gestation
Group B (45%): Gradual shortening to ~30 mm in the late 20s weeks
Group C (8%): Early, rapid shortening to ~20 mm by ~20 weeks
Maternal baseline characteristics were similar across groups.

II ) Risk of Preterm Birth in Each Cluster (Figure 2, Table 2)
sHRs (vs. Group A) for sPTB: Group B 1.63 (95% CI, 0.93–2.82); Group C 7.84 (3.75–16.37).
Adjusted risk ratios (aRRs, vs. Group B):

Extremely sPTB (22–27 wks): Group A, not estimable; Group C, 41.6 (95% CI, 5.54–
312.93).
Very/Moderate sPTB (28–33 wks): Group A, 0.19 (0.03–1.39); Group C, 4.38 (1.20–15.93).
Late sPTB (34–36 wks): Group A, 0.71 (0.40–1.27); Group C, 1.69 (0.72–3.97).

Summary: Groups A and B showed similar sPTB risks, while Group C had a markedly higher 
risk, especially for extremely preterm birth <28 weeks.

III) Cutoff Values for Predicting sPTB 
<28 Weeks
ROC-derived cutoffs shortened with 
gestation (18 mm at <22 wks → 6 mm 
at 23 wks → 2 mm at 24 wks) with 
increasing positive likelihood ratios.
CL ≤20 mm before 22 wks was the 
most effective screening threshold for 
identifying women at high risk of 
extremely preterm birth.

[COMMENT] 
CL trajectories in twin pregnancies could be classified into three groups. Women with early cervical 
shortening (early 20s weeks) had a markedly increased risk of sPTB <34 weeks, especially 
extremely sPTB <28 weeks. In contrast, late shortening (Group B) showed no clear association with 
sPTB.
These results support CL screening at 20–24 weeks and suggest that reports of limited predictive 
value may reflect characteristics of Group B. In our study, using a cutoff of 20 mm before 22 weeks 
yielded a positive likelihood ratio of 52.75 for predicting sPTB <28 weeks, far exceeding previous 
reports (Honest 2003: 5.04; Conde-Agudelo 2021: 9.6), likely due to earlier measurement and 
identification of women with progressive early shortening.
Dynamic early CL shortening provides clinically meaningful predictive value, while late shortening 
has limited utility.

Early CL shortening before 22 weeks with a cutoff of 20 mm strongly predicts extremely preterm birth in twin pregnancies.
Dynamic shortening offers clinical predictive value, whereas late shortening has limited utility.
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