Improving Maternal and Neonatal Outcomes by Employing Al-Ultrasound and Cervical Cerclage with a Newly Designed Vaginal Speculum
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* Demonstrate how Al-Assisted point-of-care
ultrasound and a novel speculum can prevent pre-
term births

* Encourage continuous professional growth for
physicians

* Improve current standard of care for maternal and

neonatal health

Introduction

The CDC and WHO define preterm birth (PTB) as delivery of

an infant prior to 37 weeks of gestation.'? In 2022, 14.0% of
infant deaths were attributed to PTB's.!

Additionally, complications of prematurity can lead to long-
term morbidity.3 Currently, PTB's are screened using fetal
fibronectin (fFN) levels and/or cervical length (CL)
measurements using transvaginal ultrasound. Cervical
cerclage, a stitch in cervical tissue, is often used to prevent
preterm dilation. This procedure is difficult to perform with
2-bladed speculums due to limited visibility of the cervix.
We propose additional tools to overcome these challenges
that easily fit into any physicians' current practice. Al-
assisted point of care ultrasound (POCUS) can predict
delivery timing and identify women at risk for PTB.* The
Bouquet vaginal speculum improves visibility of the
cervix.® This opinion piece suggests that the Bouquet
speculum used with Al-assisted POCUS can improve
maternal and neonatal outcomes, especially in resource
constrained communities. This would be an asset to internal
medicine residency programs with limited training in

women's health due to lack of clinical exposure.
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Figure 1: Image showing how Al-assisted Ultrasound assists in predicting delivery dates and PTB®
Figure 2: Cervix with a 2-bladed speculum showing right lateral vaginal wall collapse.

Figure 3: Cervix with a Bouquet Speculum showing a complete view of the cervix®

"In my clinical experience, the Bouguet
Speculum is viable for McDonald cervical
cerclage. In a limited number of cases, its
radial opening has provided a stable,
circumferential exposure of the cervix —
especially in an anterior cervix or in narrow
vaginal canals— allowing antisepsis,
clamping, and needle passage without
changing speculums or adding retractors.
The learning curve is short, and | have not
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observed any adverse events attributable to
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We briefly reviewed the literature on the implications
of ultrasound artificial intelligence (Al) for predicting
PTB. One Al-ultrasound model has a specificity of 95%
and a sensitivity of 40%.* The most refined model had
a PPV of 90% with pregnancies <37 weeks and within
30 days of delivery date.* PTBs were reduced by 50% in
women who had undergone cerclage compared to not
performing one (15% vs 32%).° In a survey of internal
medicine residents, 89% reported a low comfort level
of managing medical complications of pregnancy with
96% reporting limited learning opportunities related to
complications of pregnancy.’ Topics that residents
received more training opportunities for and/or
experienced more often in clinic correlated with a
higher comfort level rating.” The Bouquet speculum is
FDA-cleared with clearly documented improvements in

patient and provider experiences.'%!!
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Figure 4: Image of a cervix with a long-handled needle driver for cervical cerclage (McDonald suture)

the device." - Dr. Rodrigo Orozco Fernandez

inside of the Bouquet Speculum. Figure 5: McDonald stitch for cervical cerclage (Cleveland Clinic)’

This perspective piece demonstrates how the Bouquet

speculum provides better visualization of the cervix by
preventing lateral collapse of the vaginal wall. Al
detection progressively improves as more training and
data (e.g., images) are collected, leading to increasingly
accurate estimates of delivery timing. Testimony from
physicians like Dr. Fernandez demonstrate the utility of

the Bouquet speculum during procedures, such as

cervical cerclage.

Conclusion

Al-assisted POCUS combined with the Bouquet
speculum improves visualization and efficacy of cervical
cerclage; offers a safe, cost-effective, and practical
approach to reducing preterm birth complications;
highlights preventable causes of preterm birth;
underscores the need for better maternal health
outcomes, especially in resource-limited settings; and
supports early adoption of new technologies and

practices within internal medicine to advance the field

and improve patient care.

References

1. Centers for Disease Control and Prevention. Preterm Birth. CDC; 2024. https://www.cdc.gov/maternal-infant-health/preterm-
birth 2. Dbstet A. WHO definitions and format for perinatal statistics. Acta Obstet Gynecol Scand. 1977;56:247-253. 3. Gudicha
DW, Romero R, Kabiri D, et al. Cervical length calculators for predicting spontaneous preterm birth. Am J Obstet Gynecol.
2021;224(3):288.e1-288.e17. d0i:10.1016/j.ajog.2020.09.002 4. Patel N, O'Brien J, Bunn R, et al. Al in ultrasound for delivery
timing prediction (PAIR study). ] Matern Fetal Neonatal Med. 2025;38(1):2532099. doi:10.1080/14767058.2025.2532099 5.
Bouquet JM, Morris E, Zapata |. Point-of-care cervical cancer screening model. Front Public Health. 2025;13:1527172.
doi:10.3389/fpubh.2025.152717 6. MRC/RCOG Working Party. Cervical cerclage trial final report. BJOG. 1993;100:516-523.
doi:10.1111/j.1471-0528.1993.tb15300.x 7. Hsieh E, Nunez-Smith M, Henrich JB. Women's health training in internal medicine. )
Womens Health. 2013;22(8):667-672. doi:10.1089/jwh.2013.4264. 8. Dagle, A.B., Liu, Y., Skeel, M. et al. Generating cervical
anatomy labels using a deep ensemble multi-class segmentation model applied to transvaginal ultrasound images. npj Womens
Health 3, 28 (2025). https://doi.org/10.1038/s44294-025-00075-x. 9. Images courtsey of Dr. Jean Bouquet, DO. 10. Bouquet J,
Naji R, Armas CA, Roldan V, Selkhi S, Bentley CZ, et al. An innovative design for the vaginal speculum. Med Devices. (2023)
16:211-8. doi: 10.2147/MDER.S415558. 11. Bouquet J, Khan S, Waters-Kellar L, Barsh E, Shannon A, Clark S, et al. Improving
visualization of the cervix, ease of use, and patient comfort using a newly designed vaginal speculum: a pilot study. Med

Acknowledgements

We would like to express our sincere gratitude to Rocky Vista University for its support of
this research project. We also extend our appreciation to Dr. Bouquet, Dr. Fitch, and Dr.
Zapata for their valuable guidance, expertise, and mentorship throughout the
development and completion of this work. We thank Dr. Rodrigo Orozco Fernandez for
his testimony.




	Slide 1

