Department of
Obstetrics and Gynecology
Research Day

April 12, 2023

UNIVERSITY OF
MICHIGAN HEALTH

MICHIGAN MEDICINE



‘ UNIVERSITY OF MICHIGAN HEALTH

MICHIGAN MEDICINE

OBGYN Research Day
Welcome!

Thank you for joining us for the 2023 Department of Obstetrics and Gynecology
Research Day.

Our theme this year is Health Equity, and we are honoring Black Maternal Health
Week. We are thrilled to welcome a special guest, Mrs. Ella Greene-Moton. Mrs.
Greene-Moton is the President-Elect of the American Public Health Association
and the first community member to serve in this position. Dr. Courtney Townsel
will moderate a conversation with Mrs. Greene-Moton and Dr. Erica Marsh.

This program contains a sampling of abstracts, visual abstracts, and posters
presented by faculty, fellows, providers, residents, collaborators, and others in
OBGYN, over the past year.

When the Research Advisory Committee formed several years ago, community
building was one of our top priorities and this departmental research day is the
first step toward bringing the many talented people in our department together
to share and build collaborations. We are excited for this opportunity to learn
from each other and look forward to many more Research Days in the future.

Special thanks to our panel leads, Dr. Courtney Townsel, Dr. Maya Hammoud,
and Dr. Molly Stout.

Research Advisory Committee FY23

Research Day Committee

Vanessa Dalton Julie Tumbarello
Associate Chair for Research Senior Research Manager



Black Maternal Health Week 2023

* Tuesday, April 11: Twitter Takeover by OBGYN Student Interest Group

* Wednesday, April 12 (8:10 — 9:30am, Palmer Commons Forum Hall 4t" Floor & Zoom):
“Centering Equity through Inclusive Recruitment and Community-Based Participatory Research”
— panelists include Ella Greene-Moton (American Public Health Association-President Elect) and
Dr. Erica Marsh, moderated by Dr. Courtney Townsel

* Thursday, April 13 (7:45 — 8:30am, MCHC Auditorium/F2305 and Zoom): Grand Rounds —
Birthing Justice and Equity in Black Maternal Health Outcomes

* Thursday, April 13 (5 — 7pm, Danto Auditorium and Hybrid Panel Discussion): Aftershock
Viewing and Discussion (co-hosted by Obstetrics and Gynecology, Family Medicine, Anesthesia,
and Psychiatry)

* Friday, April 14: “Black Maternal Health Matters” Celebration on L&D

* Sunday, April 16 (3:30 — 6pm, Washtenaw Community College): Toxic Screening and Panel
Discussion

* Monday, April 17: Highlights from Black Maternal Health Week and Call to Action

For all Zoom links and additional information check out the Health Equity Month website
https://sessions.studentlife.umich.edu/track/event/13104

Michigan Medicine will celebrate Healthcare Equity Month from March 20-April 17 to
raise awareness, encourage action, and showcase Michigan Medicine- and U-M-led
efforts around systemic healthcare inequities experienced by historically
marginalized and underrepresented groups.

April 11-17 has been designated Black Maternal Health Week nationally since 2020
and was officially recognized as such by The White House in 2021. This week will
feature special events from the Department of Obstetrics and Gynecology and other
clinical departments, Certified Nurse Midwives, and Community Health Services of
Michigan Medicine. Session 1 of OBGYN Research Day is one of multiple events
taking place.

Aftershock
Viewing & Discussion [ @ |

7 J—

Thursday, April 13, 5-7pm ABLACK WOMAN'S STORY | sveera
(movie starts promptly at 5)

oy APRIL 16, 2023
D Aud ’ b5
anto Auditorium 3:30PM - 6:00PM | <&

Sponsored by OBGYN, Psych, Family Med & WASHTENAW COMMUNITY COLLEGE R

Anesthesia MORRIS LAWRENCE BUILDING
4800 E HURON RIVER DR
Aftershock follows the preventable deaths of loved ones due to ANN ARBOR, M| 48105
childbirth complications, two families galvanize activists, birth-
workers and physicians to reckon with one of the most pressing

American crises of our time — the US maternal health crisis L y Monthprosat ack Womans
V. X] s10na rican

To join the panel discussion via Zoom (6:30 — 7pm), please contact

daily routine.

continue through:
Please RSVP: https://sessions.studentlife.umich.edu/track/event/session/63682;

light refreshments will be served
A panel discussion and light refreshmi rovided. Free parking is
VIRTUAL VIEWING: If you are unable to join in person, please contact ava in Lot #1 {closest) to entrance of Morris Lawrence Building.
for a code to watch the documentary



https://sessions.studentlife.umich.edu/track/event/13104

OBGYN Research Day 2023

Welcome

7:30-8:00 AM: Continental Breakfast — Palmer Commons Great Lakes South Central

8:00-8:10 AM: Welcome & Announcements — Vanessa Dalton and Dee Fenner

Session 1: Black Maternal Health/Equity Panel

Moderator: Courtney Townsel

8:10-8:50 AM: Panel Discussion — £/la Greene-Moton and Erica Marsh (moderated by Courtney Townsel)

8:50-8:55 AM: Region 9 Perinatal Quality Collaborative: Field notes from the trauma informed care
workgroup — Deb Rhizal

8:55-9:00 AM: An Agenda for Research: Addressing Gaps in the Reproductive Health of Arab American
Women - Rieham Owda

9:00-9:05 AM: Designing more equitable prenatal care: lessons from patients and the people caring for
them in Detroit — Alex Peah/

9:05-9:10 AM: The Genetic Risk Assessment with Mobile Mammography (GRAMM) Project: Providing
Genetic Counseling Referrals in Tandem with Mobile Mammography for At-Risk Black
Women and Reclassification of VUS across race and ethnicity for patients at risk for breast
cancer — Versha Pleasant

9:10-9:15 AM: Addressing Inequities in Maternal Morbidity and Mortality — Lindsay Admon
9:15-9:30 AM: Discussion

Session 2: Fellows

Moderator: Maya Hammoud

9:30-9:38 AM: Variations in structural support site failure patterns by prolapse size on stress 3D MRI -
Chris Hong

9:38-9:46 AM: Obesity-induced luteal phase endometrial profile changes in a well-phenotyped population —
Ali Bazzi

9:46-9:54 AM: Mullerian Anomalies among Individuals with Congenital Heart Disease — Should we be
screening? — Mina Farahzad

9:54-10:02 AM: Patient Reported Opioid Usage Following Vulvar Surgery in Gynecologic Oncology -
Katelyn Tondo-Steele

10:02-10:10 AM: Black Women and Queer Individuals’ Experiences with IVF — Breonna Slocum

10:10-10:18 AM: Effect of Pregnancy Level Hormones on Coronary Artery Smooth Muscle Cells: An In Vitro
Study of Spontaneous Coronary Artery Dissection - Ajleeta Sangtani

10:18-10:26 AM: Oophorectomy at the time of gender affirming hysterectomy in young adults -
Katie O’Brien

10:26-10:34 AM: Short and Long-term Testosterone Administration Impairs IVF Outcomes with

Improvement Following Washout in a Mouse Model of Gender-Affirming Hormone Care —
Amanda Schwartz

10:34-10:42 AM: Venous Thromboembolism Prophylaxis during Neoadjuvant Chemotherapy for patients
with ovarian Cancer — Hannah McLaughlin

10:42-11:00 AM: BREAK
Schedule continues on next page



11:05-11:15 AM:

11:15-11:22 AM:

11:22-11:29 AM:

11:29-11:36 AM:

11:36-11:43 AM:

11:43-11:50 AM:

11:50 AM-Noon:

Session 3: Research Insights and Lessons Learned

Moderator: Molly Stout

Integrating Quality Improvement Research in a Busy Clinical Practice — Shitanshu Uppal
and Alli Straubhar

The experience of shared decision making during and the context of hospital care for
families having their first births in a state wide maternity quality collaborative —
Lisa Kane Low

Respecting autonomy and enabling diversity: Patient preferences and privacy in
datasharing — Kayte Spector-Bagdady

Perspectives on interdisciplinary research in the field of women’s health research -
Luyun Chen

Obesity-related alterations in protein expression in human follicular fluid from women
undergoing in-vitro fertilization (IVF) - Samantha Schon

Bringing Implementation Science methods to maternity care quality improvement: A
statewide multiple case study - Michelle Moniz

Discussion- Key Learning/Tips Summary

Thank Yeu!



Contents

Abstracts: 6-128
Visual Abstracts: 129-140
Posters: 141-161

The following selections of abstracts, visual abstracts, and posters presented today and
at conferences over the past year are organized alphabetically by first author. An index
of OBGYN faculty and fellows is on pages 162-163.



MHPAEA/ACA Policy Implementation and Severe Maternal Morbidity Among Commercially
Insured Individuals, 2008-2019
Lindsay Admon, Vanessa Dalton, Giselle Kolenic, Anca Tilea, Stephanie Hall, Kara Zivin

Introduction: We aimed to identify rates and trends in severe maternal morbidity (SMM) in
relationship to implementation of the Mental Health Parity and Addiction Equity Act (MHPAEA) and
Affordable Care Act (ACA).

Methods: We conducted a serial, cross-sectional analysis among individuals with continuous
commercial coverage in the year preceding and following an inpatient livebirth using data from
Optum Cliniformatics Data Mart. We identified hospital deliveries and cases of SMM using standard
methods. We excluded cases of SMM in which blood transfusion represented the only indicator of
SMM. We evaluated rates and trends in SMM in both the implementation (2008—2014) and post-
implementation (2015—2019) periods using an interrupted time-series model fit with generalized
estimating equations for the overall population and compared those with and without perinatal mood
and anxiety disorders (PMAD). The University of Michigan Institutional Review Board deemed this
study exempt from review.

Results: The sample included 681,616 births. SMM decreased by 53.2% from 195.8 (95% Cl,
188.1-203.3) to 91.6 (95% ClI, 85.7-97.6) per 10,000 hospitalizations for birth between 2008 and
2019. We identified decreasing SMM rates in both periods, with a larger decrease in the post-
implementation period (implementation marginal effects [ME], —0.0012; post-implementation ME,
-0.0015; P <.001). We observed decreasing SMM rates in both periods for those with and without
PMAD, with the steepest decline among those with PMAD in the post-implementation period.

Conclusion: These data suggest that implementation of the MHPAEA and ACA may have had a
role in decreasing rates of SMM among childbearing individuals with commercial insurance.



Overall and Racial-Ethnic Disparities in Severe Maternal Morbidity Among Medicaid Enrollees
By State of Residence
Lindsay Admon, Jamie Daw, Katy Kozhimannil, Eugene Declercq, Sarah Gordon

Research Objective: Severe maternal morbidity (SMM) encompasses unexpected outcomes of
labor and delivery that may result in adverse short and long consequences for a mother’s health.
SMM is rising, particularly among Medicaid enrolled and Black mothers, yet data to inform
tailored interventions for the populations at greatest risk are lacking. We used the newly
available Transformed Medicaid Statistical Information System (T-MSIS) to evaluate variation in
SMM among Medicaid enrolled mothers by state 1) overall and 2) among non-Hispanic Black
(Black) compared to non-Hispanic white (white) individuals.

Study Design: We conducted a pooled, cross-sectional analysis of the 2016-2018 T-MSIS
Analytic Files (TAF). Inpatient liveborn deliveries were identified using ICD-10-CM diagnosis and
procedure codes and Diagnosis Related Groups. We included 39 states, after excluding ten
states in which the annual birth volume for Medicaid-enrolled mothers identified in the claims
data differed by more than 20% from the National Vital Statistics System (NVSS) and one state
due to data quality concerns. To generate state-level estimates of SMM rates among Black
compared to white individuals, we excluded an additional 21 states in which the proportion of
births to Black and/or white individuals enrolled in Medicaid differed by more than 20% relative to
the demographic distribution of births in the NVSS. The primary outcome of overall SMM was
defined using coding algorithms published by the Centers for Disease Control and Prevention
and excluded cases in which blood transfusion was the only indicator of SMM.

Population Studied: 3,771,548 individuals with liveborn deliveries in the 2016-2018 T-MSIS
TAF

Principal Findings: Among Medicaid enrollees in the 39 states in our primary sample, the
overall SMM rate was 69.0 (range by state: 39.4-115.1) per 10,000 livebirths. Four states had
rates greater than 100 per 10,000 livebirths: Hawaii, Washington, Virginia, and Vermont. Four
states had rates lower than 50 per 10,000 livebirths: Delaware, Idaho, Montana, and South
Carolina. The top SMM indicators were disseminated intravascular coagulation, eclampsia, and
renal failure. The rank order of SMM indicators varied by state. In the subgroup of 18 states with
reliable race and ethnicity information, the overall SMM rates were 93.2 (range by state:46.7-
380.2) compared to 60.6 (range by state:19.8-102.4) per 10,000 livebirths among Black
compared to White mothers. The overall rate difference was 32.6 (range by state: 10.5-227.9)
per 10,000 livebirths.

Conclusions: This study provides evidence of wide state level differences in SMM rates overall
and within and across states by race and ethnicity among Medicaid beneficiaries. Our findings
also highlight the limitations of T-MSIS for measuring racial disparities in maternal health due to
the high proportion of states with discrepancies in Black and white birth volume compared to vital
statistics data.

Implications for Policy or Practice: There stark state level and racial disparities in SMM
among Medicaid enrollees; these findings should guide targeted clinical and policy strategies for
addressing maternal health equity. Future research should be directed at understanding the
drivers of the variability and racial inequities identified. Improvements in data quality are needed
to maximize the utility of T-MSIS data to study maternal health disparities among Medicaid
enrollees.



The Association Between Fibroids, Obesity and Adiposity in a Latina/Latinx Population
Ali A. Bazzi, Samantha B. Schon, Charley Jiang, Felix Valbuena Jr., Donna D. Baird, Erica E. Marsh

Objective: Previous studies suggest that BMI is positively associated with the risk/prevalence of
fibroids. Furthermore, case control studies demonstrate that waist-hip ratio can be used as
screening tool to identify groups at high risk for uterine fibroids. This and similar studies conclude
that an increase in body mass index (BMI), waist-hip ratio (w/h) and visceral fat, increase the risk of
uterine fibroids. However, few studies have assessed this relationship in the Latina/LatinX
population. The objective of this study was to assess the relationship between obesity/adiposity
(utilizing a multiparametric approach) and fibroid incidence in a large cohort of Latina/LatinX women.

Materials and Methods: This is a cross-sectional analysis of data collected as part of a prospective
longitudinal cohort study. The Environment, Leiomyomas, Latinas, and Adiposity Study (ELLAS)
follows 603 Latina/LatinX women over a 5-year period. All participants in this study were between
the ages of 21-50 at the time of consent. Participants underwent a baseline pelvic ultrasound to
assess for the presence of fibroids. Bioelectrical impedance analysis was performed to assess
adiposity via several measurements. The association between fibroids and BMI, w/h, percent body
fat and percent visceral fat, were assessed as both continuous and categorical variables. Statistical
associations were determined using Chi-squared test, Wilcoxon rank-sum test and Linear or Logistic
regression analysis as appropriate.

Results: Data from 603 participants was available for analysis. A total of 68 participants were noted
to have fibroids (11.3%), while 535 participants did not have fibroids at time of the initial study visit
(88.7%). The mean age of the participants was 37.4+ 6.95 years. There was no difference in BMI
between participants with and without fibroids (30.9 kg/m2 vs 30.0 kg/m2, respectively, (p=0.125-).
Similarly, there was no difference in w/h ratio or percent body fat between the women with or without
fibroids (0.9 for both groups, p=0.768). The percentage of visceral fat was significantly higher in
women with fibroids compared to those without fibroids (7.9% vs 6.8%, p=0.009); however, this
association was no longer significant when adjusted for age.

Conclusions: Among a large cohort of Latina/LatinX women, body weight and adiposity were not
associated with fibroid prevalence.

Impact Statement: This stresses the importance of utilizing diverse study populations and the need
for future research among minority populations that are often not represented in research studies.



Adverse Financial Outcomes before and after COVID-19 Diagnosis
Nora Becker, Erin Carlton, Michelle Moniz, John Scott, John Ayanian

Research Objective: COVID-19 survivors may experience financial hardship, but objective
measurements of financial outcomes after COVID-19 infection have not yet been examined. Our
objective was to compare financial outcomes among COVID-19 survivors before and after their
COVID-19 infection.

Study Design: Individuals enrolled in a large statewide commercial insurance plan were linked to
their January 2021 Experian credit report data. We identified two cohorts of COVID-19 survivors: a
“pre-infection” cohort with infections diagnosed February-October 2021 (individuals with credit
outcomes observed prior to their infection) and a “post-infection” cohort with infections diagnosed
March-July 2020 (individuals with credit outcomes observed >=6 months after their infection). The
post-infection cohort was limited to >=6 months after infection because medical debt cannot appear
on an individual’'s credit report until that time. COVID-19 infection severity was characterized using a
binary variable for COVID-19 hospitalization. Logistic regression models were used to compare
financial outcomes between the pre- and post-infection cohorts. Primary outcomes included the
probability of having medical debt in collections, non-medical debt in collections, or a low credit
score. All models were adjusted for age group, gender, and COVID-19 severity, and included an
interaction term between cohort and COVID-19 severity.

Population Studied: 132,109 adults ages 21 and above enrolled in a commercial insurance plan in
Michigan in January 2021, with a confirmed COVID-19 diagnosis between February - October 2021
(pre-infection cohort) or March - July 2020 (post-infection cohort).

Principal Findings: The pre-infection cohort included 111,090 adults with COVID-19 diagnosis, of
whom 11,115 (10.0%) were hospitalized. The post-infection cohort included 21,019 adults, of whom
2,636 (12.5%) were hospitalized. All three primary outcomes were statistically significantly more
likely to occur in the post-infection cohort compared with the pre-infection cohort (all p<0.001),
among hospitalized COVID-19 survivors (all p<0.001), and among hospitalized COVID-19 survivors
in the post-infection cohort relative to the pre-infection cohort (all p<0.001). Among non-hospitalized
COVID-19 survivors, the post-infection cohort had higher adjusted probabilities of medical debt in
collections (17.5% vs 16.2%), non-medical debt in collections (15.9% vs 13.4%), and a low credit
score (33.0% vs 29.1%). Among hospitalized COVID-19 survivors, the post-infection cohort had
higher adjusted probabilities of medical debt in collections (29.3% vs 20.1%), non-medical debt in
collections (26.5% vs 17.0%), and a low credit score (48.1% vs 35.8%).

Conclusions: Adverse financial outcomes were significantly more common among individuals after
COVID-19 infection compared with individuals prior to COVID-19 infection, particularly among
individuals hospitalized with COVID-19. To our knowledge, our study is among the first to use credit
report data linked to insurance claims data at the individual level to examine financial outcomes
before and after COVID-19 infection.

Implications for Policy or Practice: Additional research into financial outcomes following COVID-
19 infection, particularly among those who experience more severe illness, is critically needed to
inform policies to protect COVID-19 survivors from financial hardship.



The Association of Chronic Disease with Patient Financial Outcomes
Nora Becker, John Scott, Michelle Moniz, Erin Carlton, John Ayanian

Research Objective: The bidirectional relationship between health and financial stability is
increasingly recognized. Our objective was to describe the association between chronic disease
burden and patients’ economic hardship.

Study Design: Commercial insurance claims were linked at the patient level to Experian credit
report data in January 2021. We then examined the association between economic hardship and
patients’ chronic disease burden among thirteen common chronic conditions. Primary outcomes
included the probability of having medical debt in collections, non-medical debt in collections, any
delinquent debt, a low credit score, or recent bankruptcy, adjusted for age group and gender.
Secondary outcomes included the amount of medical and non-medical debt in collections among
individuals with non-zero debt.

Population Studied: 2,854,481 adults ages 21 and above, enrolled from January 2019 to January
2021 in a commercial insurance plan in Michigan, including 61.4% with zero chronic conditions,
17.7% with one chronic condition, 14.8% with 2-3 chronic conditions, 5.4% with 4-6 chronic
conditions, and 0.7% with 7-13 chronic conditions.

Principal Findings: Among individuals with zero vs 7-13 chronic conditions, the predicted
probabilities of having any medical debt in collections (7.6% vs 35%), any non-medical debt in
collections (7.2% vs 26%), any delinquent debt (14% vs 45%), a low credit score (17% vs 47%) or
recent bankruptcy (0.4% vs 1.7%) were all significantly higher for individuals with more chronic
conditions, and increased with each additional chronic condition (all p<0.001). Among individuals
with medical debt in collections, the estimated amount increased with the number of chronic
conditions ($893 for individuals with zero conditions vs $1738 for individuals with 7-13 conditions)
(all p<0.001). Among individuals with non-medical debt in collections, the estimated amount of non-
medical debt did not vary significantly by the number of chronic conditions ($2030 for individuals with
zero conditions vs $2095 for individuals with 7-13 conditions).

Conclusions: This cross-sectional study of commercially-insured adults linked to patient credit
report outcomes demonstrates a strong association between increasing burden of chronic disease
and economic hardship. To our knowledge, our study is among the first to use administrative
financial data linked at the individual level to examine the relationship between objectively measured
financial outcomes and chronic disease diagnoses.

Implications for Policy or Practice: Some portion of this relationship is likely explained by poor
financial health leading to the development of additional chronic conditions, while another portion
may be due to chronic disease causing additional financial burden and worsened credit outcomes,
as reflected by the rise in medical debt in collections among individuals with more chronic disease
diagnoses. Further research in this area is critically needed. If poor financial wellbeing leads to
additional chronic disease, policymakers should incorporate improved health outcomes as a benefit
when considering the costs of anti-poverty initiatives. If, in contrast, chronic disease diagnoses
directly contribute to financial distress, improving commercial insurance benefits and implementation
of other social safety net policies would be warranted to protect patients from out-of-pocket medical
expenses and recoup lost income after iliness.
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Development and launch of text based postpartum support program
Carrie Bell, Faith Horbatch, and Elizabeth Seif; and the Postpartum Care Collaborative

Background: Traditional postpartum care consists of one or two visits in the first six weeks after the
birth of a child. After the first six weeks, patients conclude care with their obstetrical provider until
their next well woman exam in a year. There is mounting evidence that postpartum depression and
anxiety can present anytime in the 12 months after the birth of a child with maternal suicide peaking
between 7 and 8 months postpartum. This 11-month gap in care results in a delay in identification of
mood disorders. Additionally, pelvic floor dysfunction, traumatic birth experiences, pregnancy
outcomes which increase lifelong cardiovascular risk or recurrence in subsequent pregnancies, and
satisfaction with family planning may not be discussed until a year after birth. When surveyed,
providers and patients expressed dissatisfaction with the current state of postpartum care.
Traditional postpartum care no longer provided the necessary support for patients. A quality
improvement initiative leveraging in person, virtual, and text-based platforms during the first year
after birth began.

Methods: In June of 2020, a group of stakeholders from five departments gathered to identify and
prioritize key elements of postpartum care in the first year. This multi-disciplinary team created the
outline from which our postpartum care plan stems. Recommendations for focused visits for blood
pressure, mood or surgical site evaluation were formalized. A 2-month optional virtual check in for
parent and baby was created and led by the ambulatory social work team. The well women exam
was shifted to 4-6 months post birth. The content of this annual exam focused on assessment of
mood, the pelvic floor (leaking, healing, and pain), pregnancy outcomes which result in lifelong
cardiovascular risk and potential recurrence, traumatic birth experience, and discussion of family
planning. Finally, overarching these elements was a text-based support system titled Pregnancy to
Parent Wellness (PTPW) using the Michigan Medicine texting platform, MPOTA. The birth parent is
enrolled on Labor and Delivery. The person receives weekly texts for the first 13 weeks after birth
and monthly until 12 months. Each text has a link to online resources collated on the Michigan
Medicine website. The resources were collected, vetted, and grouped together over the 12 months
postpartum, timing the resource with the anticipated need. The resource links are available any time
e.g., a person could see the resources for month twelve in week one if they chose. In addition to the
texting the resources, participants in the PTPW program are asked three questions every other week
in the first 3 months and monthly thereafter which focus on physical concerns, mood, and infant
care/concerns. A positive response to any question results in a call to the patient from the
appropriate clinical team to follow up on their concern and arrange a visit if needed.

Results: The PTPW launched in Oct of 2022. Deliveries have ranged from 460 (Oct 2022) to 372
(Feb 2023). Enrollment in the program has increased from 10% in Oct to 24% in Feb 2023. Patient
response rate has ranged from 25-30% with 0-10 people opting out in any given month. Alerts
(positive responses to a texted question) have increased from zero in the first month to twenty-nine
across the entire institution in Feb.

Conclusion: Enrollment has increased however remains less than 50% five months into the

program. Identification of barriers to enroliment may increase participation. New parents have
concerns which are being addressed with the PTPW program.
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Colpodynamic Imaging: A Novel Three-dimensional Ultrasound-based Assessment of Vaginal

Capacity and Distension

Allie Blokker, Shufei Zhang, Ali Borazjani, Christopher Hong, Michael Chaikof, Humara Edell, Maria
Giroux, Golafsoun Ameri, Colleen McDermott

Introduction: Objective, quantitative assessment of vaginal capacity and distension may aid in
pessary selection and the design of patient-specific pessaries for women with pelvic organ prolapse

(POP). This work presents a

novel imaging technique,
colpodynamic imaging (CDI), Waleribae
that provides a quantitative bustlumen
H H urodynamics
e}/aluat.lon of thg vagina under U0 Unit kg -y
distension. CDI integrates (Pump) gl Pressure bag in the
. . transducer vagina
three-dimensional (3D)
transintroital ultrasound with a o
. . B
modified urodynamics system Uisasouna retention
. probe t
to capture vaginal shape, B) p:silioned L componen
the introitus
volume, and pressure changes
during intravaginal distension Figure 1. (A) A schematic of a clinician inserting the bag in preparation for the colpodynamic
K ) . imaging (CDI) exam while the patient is in supine position. (B) A schematic of the 3D ultrasound
with a hypoechoic fluid (e.g., and modified urodynamics system used to perform CDI. The bag used in this study was
Water) (Figure 1 ) designed to be greater than predicted maximal vaginal capacity (maximum volume of 850 mL).

Objective: To assess the feasibility and preliminary repeatability of CDI.

Methods: Patients using a vaginal
pessary for symptomatic POP were
recruited for this pilot study. All patients
first underwent 3D transperineal
ultrasound in the supine position to
establish the location of the pubic
symphysis, bladder, urethra, rectum, and
levator plate. An ultrathin, oversized bag
(thermoplastic polyurethane, 0.076 mm
wall thickness, Figure 1B) was inserted
into the vagina and filled with water
through a urodynamics catheter that was
part of a modified urodynamics system. A
novel bag retention device was placed
over the introitus to prevent dislodgement
of the bag during filling while providing a
window for ultrasound imaging. The total
instilled water volume and intravaginal
pressure were recorded during filling. At
maximum vaginal capacity, indicated by a
sensation of vaginal fullness by the
patient, 3D transintroital ultrasound of the
distended vagina and surrounding pelvic
structures was performed. Baseline
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Figure 2. (A) Midsagittal view of a 3D transperineal ultrasound image without vaginal distension
(i.e., baseline ultrasound). (B) and (C) the midsagittal CDI images of the distended vagina in
Round A and Round B, respectively. The images were captured two hours apart in the same
patient. (D) and (E) 3D surface model segmentation of the distended vagina (in green) relative to
the pubic symphysis (in yellow) and levator plate (in brown) in Round A and Round B, respectively.



ultrasound and CDI sequences were performed twice for each patient, two hours apart (Round A
and Round B). Using 3D Slicer software, a 3D surface model of the distended vagina was created
from each ultrasound scan (Figure 2) and the following measurements were obtained: segmented
volume, anterior-posterior diameter, lateral diameter, maximum and minimum diameter, and vaginal
length. To assess repeatability between measurements in Round A vs. Round B, the within-subject
standard deviation (SD) normalized to the mean was calculated for each measurement.

b3

Results: Sixteen patients
with POP completed both
rounds of imaging
(median age 72 years,
range 44-79; median
POP quantification stage
2, range 2-3). On 3D
transintroital ultrasound, e A R
there was sufficient B

echogenicity of the
distended vaginal wall to
establish boundaries for
3D surface models of the
vagina (Figure 2B-E).
The median intravaginal
volume and pressure at

Ration of dfference and mean instiled volume at

maxamal vaginal capacily between two rounds (%)
.

medrral vaginal capacity (%)
.
.
»
]

Ratio of difference and mean pressure at

Mean pressure at maximal vaginal capacity(cmH20)

maximal vaginal capacity Figure 3. Bland-Altman plots:lthe r_atio _of difference an_d mean (A) instilled_vo]ume
and (B) pressure at maximal imaging fills for all 16 patients (red dots). Solid line

were 485 mL a”f’ 48 represents mean; upper and lower dashed lines show lower and upper limit of

cmH20, respectively. agreement (mean+1.96xSD), respectively.

Between Round A and

Round B, normalized within-subject SD was 10% for volume, and 22% for pressure; Bland-Altman
plots for individual subjects are shown in Figure 3. The normalized within-subject SD values for
vaginal measurements were as follows: anterior posterior diameter (13%), lateral diameter (3%),
maximum diameter (11%), minimum diameter (9%), and vaginal length (9%).

Conclusions: This novel 3D ultrasound imaging technique provides a feasible and reproducible

method for characterizing vaginal capacity and distension. CDI has the potential to provide
quantitative data to inform the design of customized, patient-specific pessaries.
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Perspectives on interdisciplinary research in the field of women’s health research
Luyun Chen

| want to share my unique perspective as a biomedical engineer scientist with interdisciplinary
research background in the field of women'’s health research. Women'’s health is a multifaceted and
dynamic field and Interdisciplinary research is essential for advancing our understanding of complex
women’s health issues. As a biomedical engineer, | contribute to the field by developing new
technologies, devices, collaborating with medical professionals and researchers, analyzing large and
complex datasets. By working together, we are making significant progress in understanding the
mechanism of pelvic floor disorders and provide patient-specific interventions to improve treatment
outcomes. While interdisciplinary research in women’s health can be highly rewarding, it also poses
several challenges such as spending time to learn the vocabulary and methodology and challenges
of other disciplines, identify Interdisciplinary peer-review for funding and publications. With the
support of our departments and institutes, effective communication and collaboration, and a
willingness to learn and understand each other, we can overcome these challenges and make
meaningful progress in improving women's health outcomes.
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Patient Recovery and Opioid Use After Hysterectomy
Jennie DeBlanc, Chad Brummett, Vidhya Gunaseelan, Sawsan As-Sanie, Daniel Morgan

Objectives: To analyze how postoperative opioid use and return to activity varies by surgical
approach for hysterectomy.

Materials and Methods: Hysterectomies performed for gynecologic indications between January 1,
2018 and October 31, 2019 and abstracted into a statewide collaborative were linked to the State's
prescription drug monitoring program. We analyzed two outcomes with respect to surgical approach:
postoperative opioid consumption in morphine milligram equivalents (MME) 30 days after
hysterectomy, and return to baseline activity assessed with a patient questionnaire. Adjusting for
comorbidities, preoperative opioid use, and surgical approach (open, laparoscopic and vaginal
hysterectomy), we used a multivariable linear regression model and a multivariable logistic
regression model to identify factors associated with postoperative opioid consumption and return to
baseline activity >4 weeks after surgery respectively.

Results: 2,359 of 9,140 patients in the registry were linked to the State drug monitoring program
and were included in our study. Postoperative opioid consumption in MME (mean, 95% CI) was 54.8
(48.7, 60.8) for open, 39.8 (37.1, 42.5) for laparoscopic, and 33.4 (28.5, 38.3) for vaginal
hysterectomy. Lower opioid consumption was associated with those >65 years, those with a history
of non-gynecologic cancer, those undergoing hysterectomy for a gynecologic cancer, and those who
had surgery in 2019 vs 2018. The probabilities of returning to baseline activities in >4 weeks (95%
Cl) were 64% (59-68%) for open, 43% (40-45%) for laparoscopic, and 53% (47-58%) for vaginal
hysterectomy. Readmission was associated with return to baseline activities >4 weeks after surgery,
and history of non-gynecologic cancer with <4 weeks.

Factors Significantly Associated with Opioid Consumption After Hysterectomy

Coefficient P Value 95% Confidence Interval

Open surgical approach (ref group: laparoscopic) 14.98 <0.001 8.24 21.72

Vaginal surgical approach (ref group: laparoscopic) -6.38 0.024 -11.90 -0.86

Preoperative opioid use 12.76 <0.001 7.52 18.01

Age 18 to 29 (ref group: >=65 years) 42.61 <0.001 25.23 59.99

Age 30 to 39 (ref group: >=65 years) 39.40 <0.001 30.61 48.19

Age 40 to 49 (ref group: >=65 years) 35.68 <0.001 26.96 44.39

Age 50 to 59 (ref group: >=65 years) 20.33 <0.001 12.65 28.01

Age 60 to 64 (ref group: >=65 years) 10.35 0.012 2.26 18.44

Smoking 13.65 0.001 6.61 20.70

History of non gynecologic cancer -10.72 0.050 -21.42 -0.02

Medicare and/or Medicaid insurance (ref group: private) 8.58 0.007 2.31 14.86

Surgery year 2019 (ref group: 2018) -9.23 <0.001 -14.11 -4.35

Factors Significantly Associated with Return to Activity After Hysterectomy

QOdds Ratio P Value 95% Confidence Interval
Open surgical approach (ref group: laparoscopic) 2.41 <0.001 1.91 3.04
Vaginal surgical approach (ref group: laparoscopic) 1.51 0.002 117 1.94
History of non gynecologic cancer 0.60 0.019 0.39 0.92
Hospital readmission 2.34 0.021 1.14 4.81

Conclusion: Laparoscopic and vaginal hysterectomy are associated with lower postoperative opioid
consumption and a more rapid return to normal activities. These findings support the importance of
considering minimally invasive hysterectomy in efforts to improve patient safety and outcomes.
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Structural Failure Sites at Rest in Women with Cystocele: A Mid-sagittal MRI Analysis
Mary E. Duarte Thibault, Payton Schmidt, John O. DeLancey, Luyun Chen

Introduction: Although prolapse is typically analyzed during Valsalva, we recently discovered
that resting measures, such as enlarged levator hiatus and a dorsally oriented levator plate
shape, are associated with increased risk of prolapse recurrence. Abnormalities at rest may be
due to permanent structural changes indicating advance disease.

Objective: To quantify the resting structural failure site frequency and severity in a prospective
cohort of women with cystocele compared to normal controls.

Methods: Secondary analysis of pelvic MRIs of women in two groups: 1) anterior predominant
prolapse, defined as Ba =21 cm below the hymen, and 2) parous controls with normal pelvic
support. We analyzed resting structural measurements on mid-sagittal MRIs using ImageJ: apex
location, urogenital hiatus (UGH), levator hiatus (LH), levator area (LA), and levator plate (LP)
shape as shown in Figure 1. Principal component analysis was used to quantify LP shape
variations between groups. Positive principal component (PC) scores indicate a more vertical
position of the LP in relation to the body axis
which indicates a lower pelvic floor. MR
measures and PC scores were compared
between groups using independent t-test.
“Structural failure site” was defined as MRI
measures greater than the 90th percentile of bz
normal controls. The failure frequency was S
calculated as the proportion of prolapse ] i
women with respective structural site failures.
The impairment severity z-score was
calculated as the structural measurement z-
score relative to the normal distribution in
control subjects. We also examined the
correlation between resting MRI measures
and maximum prolapse size on POP-Q.
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Figure 1. Resting midsagittal MRI-based measurements include
- . . ) pubic symphysis (PS), urogenital hiatus (UGH), genital hiatus
Results: Eighty-nine women were included: (GH), levator hiatus (LH), sacrococcygeal joint (SCJ), levator

59 (66.3%) women with prolapse and 30 area (blue shaded area). Levator_plate (yellow line) identified
(33.7%) controls. Mean age (mean 59.9 + based on landmarks noted by white dots. From Schmidt 2021.
standard deviation 11.7 years vs 57.7 + 5.6 years, P = .34), BMI (26.2 + 4.6 kg/m2 vs 27.7 £ 6.2
kg/m2, P =.26), and parity (mean 3 IQR (2,4) vs 3 (2.75, 5)) did not differ between groups.
Maximum prolapse size on POP-Q in cases was 3 (2,4) versus -1.5 (-2.5, -1) in controls (P <
.001). Women with cystocele had 31.9% larger LA (P < .001), 35.9% larger UGH (P <.001), 13%
larger LH (P <.001), and 2 cm lower apex location (P <.001) on resting MRIs compared to
controls (Figure 2). Women with prolapse also had significantly larger PC1 scores, indicating a
more dorsally orientated LP than normal controls (4.9 + 17.5vs -9.6 + 16.5, P <.001). Failure
frequency was highest at apex location (55.8%), followed by UGH (45.8%), PC1 score (40%),
LH (37.3%), and LA (28.8%) (Figure 3). The median number of failure sites was 2 (1,4) in
women with prolapse, with an average (SE) impairment score of 1.3 (0.41). (Figure 3).
Resting measures have moderate to strong correlations with POP-Q maximum prolapse
size (r ranges from .33 to .67, P <.001).
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Figure 2. Resting MRI measures in subjects with anterior vaginal prolapse compared with normal controls. The top error bar
indicates the 75" percentile to the maximum and the bottom error bar indicates the 25" percentile to the minimum,

Conclusions: At rest, 56% of women with Failure Frequency
cystocele have an abnormally low apical ~ "99%

location, 40-46% have larger than normal

UGH and an abnormal dorsally oriented

LP shape. The severity of these resting

structural failures is significantly
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Figure 3. Resting failure site frequency and severity score among women
with anterior vaginal wall prolapse. Top: the percentage of subjects with MRI
measures outside the 90" percentile for normal controls. Boftom: the mean
z-score among subjects for each MRI measure. Error bars represent the
standard error of the mean.
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Development and Validation of Machine Learning Algorithms for Predicting Ring Pessary
Size in Patients with Pelvic Organ Prolapse

A Eltahawi, Christopher Hong, Javier Pizarro-Berdichevsky, M. Robert, R. Cheung, Golafsoun
Ameri, Ali Borazjani

Introduction: Vaginal pessaries are a cost-effective and low-risk treatment option for patients with
symptomatic pelvic organ prolapse (POP). There have been prior attempts to predict pessary size
and type based on clinical POP quantification (POP-Q) exam measurements using logistic
regression, but pessary fitting remains a trial-and-error process. Machine learning (ML) algorithms, a
subset of artificial intelligence, have the potential 