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Case Presentation

MB is a 33 yo AA woman who presents to your office wi
complaints of increasing fatigue. Her only signific
medical history is Class 1 obesity. While obtaining
reveals that she has a long history of very heavy
She states that she has to wear multiple pads at
changes them frequently during her menses. Sh
large clots and soils her clothing. She also states th
work often during her menstrual cycle due to severe g.
Her cycles occur every 28 days and last for 5-6 days. She feels like
her bleeding has increased in the last year. She does not use any
contfraception and is not sexually active. She does state she feels
increasing bladder pressure. She says her mother and sister both
had hysterectomies for uterine fibroids.
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Case Presentation Cont.

PMH: Class 1 obesity
PSH: none

Social: Negative

FH: HTN in mother.
Vitals: normal

Physical exam:
General: Well app
CV:RRR
Resp: CTAB

Abd: obese, no
Palpable mass at

Pelvic: Enlarged uter the

umbilicus
Labs
TSH: normall
CBC: Hgb 8.9, MCV 65, Plts 200
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Background: Uterine Fibroids

Leiomyoma, Fibroids, Fibroid tumors,
Myomas

Definition = Benign solid neoplasms
composed to smooth muscle and
fibroblasts

Vary in size and location within the uterus

Most common solid and symptomatic
neoplasm in women

Leading indication for hysterectomy

By Hic et nunc - Own work, CC BY-
SA3.0,https://commons.wikimedia.org/w/index.php2curid=70
75838

Epidemiology

Estimated to occurin up to 70% of women by
menopause. The true incidence difficult to d
because most cases are asymptomatic an
undiagnosed

Approximately 25% become clinically signi
to require any intervention.

Prevalence increases until menopause, then
Black women have a 2-3x higher incidence at all age
groups as compared to all other women

Black women are typically diagnosed at earlier ages, are more
likely to be anemic, develop clinically significant symptoms earlier,
and have larger uteri at the time of diagnosis.




Etiology

The exact cause is unknown

Advances have been made in understanding the
biology of fibroids and their dependence on gen
and growth factors

Genetic - more than 100 genes and genetic abnormailiti
and may have implications in leiomyoma development.

Hormones - Both increase in number and responsiveness o
and progesterone appear to promote fibroid growth

Found more in hyper estrogenic states such as obesity, HRT use menopa
menarche or late menopause, anovulatory states, efc.

Growth decreases affer menopause and with medications that cause a menopausal
state

Growth Factors

Growth factors produced locally by smooth muscle cells and fibroblast appear to
promote fibroid growth

omen, early
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Types of Uterine Fibroids l

A standardized leiomyoma sub-classification
system was developed by the International
Federation of Gynecology and Olbstetrics

(FIGO) to describe fibroid location in relation
to the endometrial and serosal surfaces of
the uterus.

Submucosal - project into the cavity of the uterus
Intramural — Growth within the myometrium or muscle of

the uterus
Schematic drawing of various types of
Subserosal — Growth on the outermost serosal layer of o T U e ] }iytf’roids,
the uterus (oufside of the muscle) b=intramural fibroids, c=submucosal fibroid,
X L d=pedunculated submucosal fibroid,
Pedunculated — Hang off of a stalk (outside or inside the e=cervical fibroid, f=fibroid of the broad
UTerus) ligament

By Hic et nunc - Own work, CC BY-SA

3.0,https://commons.wikimedia.org/w/index.php2curid=18257167




Natural History of Fibroids l

Most grow slowly — 9% growth rate over 12 months

Growth rate decreases after age 35 years in whi
not in black women

Most reduce in size with the onset of menopaus

Rapid growth in premenopausal women generall
indicate sacromatous change

Fibroids become calcified or degenerate in menopausal
women
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Risk Factors

Both modifiable and non-modifiable risk factors have
associated with leiomyoma development

These include
Age
Race
Family History - 15" degree relatives with fibroids confer 3.5x
Endogenous/Exogenous hormonal factors

Obesity — High BMI is associated with a modest increase risk of fibroids by way
of increasing endogenous estrogen production.

Parity — several studies suggest a protective effect of pregnancy on
development of fibroid with 3 or more deliveries decreasing risk up fo 5-fold




Risk Factors

Lifestyle factors - Have been demonstrated to potenti
signaling pathways and molecular mechanisms in

development and growth

Diet — diet rich in red meat, ham, beef increase risk
Exercise —- woman who exercise regularly are at lo

who do not exercise

Caffeine Use — increased use at earlier age increases risk

Smoking — variable data on if this increases or decreases risk. Research

ongoing
Alcohol Consumption
Stress
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Symptoms

Abnormal Uterine Bleeding
(most common presenting
symptom)

Heavy or prolonged menstrual
cycles

With or without associated
anemia

Increased pelvic cramping
or pain

Sequelae of ut

enlargement

Symptoms)
Pelvic Pressu
Urinary freque

Constipation or C
habits

Abdominal distension
Infertility*




Diagnosis

Complete medical history

Physical Exam - Abdominal
and Pelvic Exam

Incidentally found or in exam for
a woman with symptoms

Not all fibroids can be palpated

Generally a uterus that is
enlarged to the size of 12 or 14
week pregnancy is readily
palpated on exam

9/21/2021

Diagnosis

Imaging
Transvaginal ultrasound

is a useful screening test to assess for
leiomyoma and should be your initial
imaging modality of choice

Provides good assessment of size and
number of fibroids

Submucosal fibroids (infracavitary)
Saline Sonography
Hysterosalpingogram

Hysteroscopy

By James Heilman, MD - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php2curid=15376336
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Diagnosis

Imaging

Pelvic MRI
Useful for surgical planning
allows evaluation of number, size location
and proximity tfo bladder, rectum, fubal
opening in uterine cavity and endometrium
Not generally required

CT scan
Generally less useful in the evaluation of
fibroids

Diagnostic evaluation should exclude
other causes of AUB and pelvic masses

By James Heilman, MD - Own work, CC BY-SA 3.0,

b O Se d O n his 'I'ory O n d p h ysic O | eXO m https://commons.wikimedia.org/w/index.php2curid=15376336
findings

Impacts on Fertility,
Pregnancy, and quality of life




Fibroids and Fertility l

True cause of infertility in only 1-3% infertile patients

Many women experiencing infertility or recurrent miscarriage are f
- May not be related to their infertility

All other causes of infertility should be ruled out before fibroids i
Procedural removal of fibroids => Myomectomy

Data inconclusive as to if this increases fertility

Depends on location of the fibroids

Submucosal — Data suggest that removal can improve fertility outcomes

Subserosal -Have not been shown to be implicated in fertility

Intramural - Located in the muscle of the uterus. Can decrease fertility depending on size and locatfion.

Removal has not been shown to IMPROVE fertility

Take Away - Until fibroids proven to be the cause of infertility, removal may not improve
fertility.
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Fibroids and Pregnancy l

Found in 18% of first frimester ultrasounds
Often have NO impact on pregnancy
Most do not increase in size during pregnancy, but th

hormonal stimulation
Can Degenerate (necroes in center) in pregnancy - intense pai

Fibroids can affect pregnancy by increasing rates of
Fetal growth restriction
Malpresentation
Early Labor
Prolonged or dysfunctional labor
Hemorrhage after delivery
Early pregnancy loss (miscarriage)
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Quality of Life Issues l

Heavy bleeding and pain and impact all aspects
Anemia

Hospitalizations

Impaired work productivity
Embarrassment

Increased cost of pads/tampons
Emotional distress

Avoidance of social engagement
Financial burdens

Treatment options

10
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Treatment options - overview l

Variety of options available which include
Expectant Management > watchful waiting
Medical therapies

Hormonal therapies
Non-Hormonal medical therapies
Surgical treatments
Myomectomy
Hysterectomy
Interventional Therapies
Radiologic procedures

Alternative therapies

Complementary and alternative therapies such as acupuncture,
herbal preparations, alternative medicines lack data in effectiveness

Expectant Management l

Appropriate in women who have no or minimal sympto
desire therapy

Rarely results in harm. Fibroids do not become cance
not shown clinical meaningful change in symptoms
follow up of 1 year.

In asymptomatic patients or those who do not desire in
appropriate to consider expectant management as a lon
management plan.

Can monitor based on symptoms or changes in physical exam

11
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Medical Therapies

+ Generally freat bleeding symptoms as they do not decrease the size of fibroids
* There is insufficient comparative evidence currently to guide reco i
first-line medical therapies, thus decision on medical therapy sh

Hormonal Non-Hormonal

. . NSAIDs - not shown to improv
Contraceptive pills

. Gonadotropin — Releasing Horm
Progesterone pills
Reversible suppression of gonad

Depot Provera hormones = temporary menopaus
Levonorges’rrel Intrauterine Can be used up to 2 years with add back therapy - reduce
Devices impacts of hypoestrogenic state

. . Can Decrease size temporarily
Expulsion rates are higher (11% vs

0-3%) in women with leiomyoma, Generally used as bridge to surgery or interventional procedure
porﬁpulorly those with submucosal TeREGmie Ak
fibroids.

Antifibrinolytic medication that prevents fibrin degradation >
slows heavy bleeding

Surgical Therapies - Myomecitomy .

Procedural intervention and surgical approaches treat bulk
symptoms and bleeding by decreasing fibroid mass

Myomectomy Advantages
Retains uterus for future

Removal of the fibroids from the
uterus preference
Uterus remains intact Willimprove bleeding a
Types Depending on location ¢
Hysteroscopic Disadvantages
Laparoscopic Fibroids may grow back
Abdominal Increased blood loss during procedure and general

surgical risks

Creation of adhesions/scar fissue

May require cesarean section if becomes pregnant
Increased rates of re-intervention in younger women

12
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Hysterectomy

Complete removal of the uterus and
fibroids

For women who have completed child
bearing
Types

Abdominal

Laparoscopic

Vaginal

Total — removal of uterus and cervix

Supracervical —removal of uterus and
leave cervix

Advantages

True definiti ent of
fibroids

Disadva

Longer recove
Surgical risks
Loss of fertility

Interventional Therapies l

Radiologic procedures that reduce size of fibroi

bleeding

Recommended for women who wish to main

Procedures
Uterine Artery Embolization
Radiofrequency ablation
Focused ultrasound

13



Deciding on the treatment l

Decision should be individualized based
Patient preferences
Symptoms severity
Patient short and long term goals

Providers should discuss ALL options and have
discussion on recommendations for therapy base
the individuals needs
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Objectives

1. Patient evaluation: Initial work-up and how to optimize patient selection for uterine artery
embolization (UAE)

2. Uterine arterial anatomy: Learn to identify and work around arterial anomalies

3. UAE technical aspects: Learn the proper tools for technical success

4. Synergistic analgesia and managing postprocedural pain

5. Postprocedure Care: How to manage patients post-embolization

6. Outcomes: Defining technical and clinical success and expected patient outcomes

7. Comparison of treatment modalities: Exploring the objective data

16
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- Characterize abnormal bleeding
+ Evaluate for bulk symptoms

» Pelvic pain

+ Symptomatic anemia

« Pre- or Postmenopausal?

« Fertility

18
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» An enlarged, mobile uterus (correlating to a weight
of approximately 300 g or 12 weeks of pregnancy)
with irregular contour is consistent with fibroids

- Recent gynecologic examination by an OB/GYN

19
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+ CBC

« Basic chemistry panel

- PT/INR

« Pregnancy test prior to intervention

+ Documentation of recent Pap smear and endometrial
biopsy in instances of abnormal uterine bleeding

20
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+ Ultrasound is the gold standard: 90% to 99% sensitivity, but it may not
detect subserosal or diminutive fibroids
+ Advent of 3D imaging technology can improve spatial resolution with
coronal reconstruction of uterus

+ Ultrasonography after infusion of saline into the uterine cavity can delineate
submucousal myomas and indicate the proximity of intramural myomas to
the endometrial cavity

« MRI provides highest spatial resolution and more information on number of
fibroids, size, vascularization, relationship with the endometrial cavity and
serosal surface, and boundaries with normal myometrium

- May help exclude other uterine pathology, particularly adenomyosis
+ Suboptimal in excluding malignancy

Lumsden MA, Hamood 1, Gupta J, Hickey M. Fibroids: diagnesis and management. BM). 2015351 haga7

Andreotti RF, Fleischer AC. Practical applications of 3D sonography in gynecalogic imaging. Radiol Clin North Am. 2014;52:1201-1213

Goals of therapy...

Improve quality of life,
decrease menstrual

bleeding, and reduce
bulk symptoms and
pelvic pain

21
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e

~
- Embolization of uterine arteries has been
used for many years to control serious
postpartum bleeding

« First published case in which it was
recognized that uterine artery
embolization (UAE) could have a
therapeutic effect on symptomatic
leiomyomata was in 1995 by Ravina et al.

- Rationale: Superselection and
embolization of the uterine arteries
leads to ischemic necrosis

22
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Patient Selection

« Inclusion criteria: patients with symptomatic leiomyomatous
uterus confirmed by imaging and low-probability of malignant
etiology

+ May consider endometrial biopsy for all postmenopausal
women with vaginal bleeding, for all women with irregular
vaginal bleeding, and for all women over 40 years of age with
regular menorrhagia.

« Exclusion criteria: malignancy, tortuosity and advanced
atherosclerosis of iliac or uterine arteries or both on pre-
procedural imaging, active salpingitis or endometritis, and
unregulated coagulation parameters

‘Vedantham et 3l Uterine Fibwoi) Fmbolization: Preprocedure ASsessmentlechniques in Vaseuiar and inteventional
Radwlagy. Vol 5. No 1 (March), 2002: pp 216

23
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Pre-Intervention Imaging

Ultrasound

« Gold standard

« Highly sensitive: 90% to 99% sensitivity, though suboptimal for subserosal or diminutive
fibroids

« In patients with extremely large uteri, ultrasound may not be capable of visualizing the entire
uterus

+ Ultrasonography after infusion of saline into the uterine cavity can delineate submucousal
myomas and indicate the proximity of intramural myomas to the endometrial cavity

MRI
+ MRI provides highest spatial resolution and more information on number
of fibroids, size, vasc ), ionship with the end: | cavity
and serosal surface, and boundaries with normal myometrium
+ May help exclude other uterine pathology, particularly adenomyosis
+ Suboptimal in excluding malignancy
cT

« Useful to identify the characteristics of the main artery supplying the uterus
and any arterial atherosclerosis or obstruction that could contraindicate
catheter-directed therapy

Vascular Anatomy

- Internal iliac artery (11A)
bifurcates into anterior and
posterior division

» Generally, the posterior
division gives rise to the
superior gluteal, iliolumbar
and lateral sacral arteries

« Uterine artery is typically the
first branch of the anterior
division of the internal iliac
artery, arising anteromedially

24
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QO

Anatomical Variability\

- Gomez-Jorge et al have
described 5 distinct
anatomic patterns

+ The two most common

are the classic pattern,

and the other is a

trifurcation of the IIA,

wherein the UA
originates at the same
point as the anterior
and posterior 1A
divisions.

A

W%

ez-Jorge et al have P
ribed 5 distinct e Gy 2 ¥ o e
ymic patterns

WO most common @
1e classic pattern, T
he other is a .
>ation of the lIA, o i et B
ein the UA

1ates at the same "
as the anterior o
Yosterior IIA

Superior Gluteal Artery
ons. .

1G,
Type IV- Uterine Artery arises from the
Internal lliac Artery above its bifurcation

SGA:

1

A

3,
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- UA diameter can vary greatly, from as small as 1
to 2 mm to as large as 5 or 6 mm.

+ The intrauterine branches of both UAs freely
anastomose within the body of the uterus, with
excellent cross-filling between the 2 circulations

+ Treatment with GnRH agonists such as
leuprolide (Lupron) tend to make the UAs
smaller and more spastic.

Kirsch et al. Uterine Fibroid Technical Aspects. Techniques in Vascular and Interventional Radiclogy, Vol 5, No 1 (March), 2002: pp 17-34

26
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UAE Preparation

- Peri-procedural medications:

« Antibiotics: 2 g of cefazolin (Ancef)

+ Anti-Inflammatory: Toradol 30 mg given pre- and
postembolization to reduce inflammation caused by

embolization

+ Anesthesia: Moderate or GA

- Access: Unilateral femoral or radial

« Foley balloon is introduced into the bladder to help with
intra-procedural orientation and to optimize visualization

o »ﬂ
Vs N

Why Trans-Radial?

- Decreased access site complications
« More superficial than femoral with no adjacent

critical structures
- Easy compressibility for hemostasis

- Patient comfort

- Early ambulation, strong patient preference,
improved quality-of-life metrics

- Reduced Cost

- Faster discharge, decreased use of closure
devices

27
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« Initial pelvic angiography is performed to evaluate iliac
vessels

- Selective DSA of the internal iliac artery is performed
with a 5-French vertebral or cobra catheter

« Ideally 25°-55° ipsilateral oblique view to identify the UA
and identify nontarget branches

« Superselective microcatheter catheterization of the
uterine artery is performed using the same ipsilateral
oblique

- Ideal position for the catheter tip during embolization is
at the medial aspect of the horizontal segment of the
UA, past the cervicovaginal branch

28
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- Embolization with 500-700 Tris-acryl gelatin
microspheres (Merit Medical Inc.) or PVA

particles
- Use of smaller microspheres associated with an

increased risk of minor adverse events

- Embosphere/contrast mixture is injected slowly
under fluoroscopic guidance

« After achieving a good endpoint, the
microcatheter should be pulled back to the
origin of the UA and a manual injection run
performed

+ Bilateral uterine branches should be embolized
to achieve optimal ischemia

Vs Kach el Ut o Ebokeation: Techmcal Asprets, Txbneyaes i Vase s and intrsertenal
Radeogy, vol 5, No | [March), 2002 pp 1734

Example case:

42 year-old female with
menorrnagia and urinary
frequency

29
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OSUPelvis TIS0.3 MI1.3 ™)

+ Uterus Length 10.90 cm
«Uterus Height 6.14 cm —

Uterus Long

30
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Ut Lesion 1L 4.36 cm
Ut Lesion 1H 4.00 cm
Ut Lesion 1W 2.61 cm

Uterus

Trans

31
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- Initial postembolization pain usually peaks 6-8
hours after UAE and lasts up to 24 hours

« The initial pain peak is often managed with
patient-controlled analgesia or epidural
anesthesia, which necessitate hospital
admission

33
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+ Initial postembolization pain usually peaks 6-8
hours after UAE and lasts up to 24 hours

+ The initial pain peak is often managed with
patient-controlled analgesia or epidural
anesthesia, which necessitate hospital
admission

Goals: Improve pain control after UAE and
decrease re-admission rates

Superior Hypogastric Nerve Block

+ The use of superior hypogastric nerve block (SHNB) has been well
documented in the control of pelvic pain secondary to benign and
malignant abnormalities

« Retrospective and prospective studies have documented superior
hypogastric nerve block reduce the amount of pain-related narcotics and
antiemetics after uterine artery embolization

« Performed pre-embolization, targeting superior hypogastric plexus under
fluoroscopic guidance

« Inject: Kenalog, Bupivicaine, +/- Clonidine

e . rewh A 7"' e TR
w ] B
§‘w . } é,, '

wl o i £° s t
i : Broiler

Yoo et al Superior Hypogastric Nerve Block as Post-Uterine Artery Embolization Amigesia: A Randomized and Double Blind
Clinical Trial. Radiology: volume 289: Number 1-October 2018
I
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« Control the symptoms associated with the acute ischemia of the
uterus: abdominal cramps, nausea, and pain (Postembolization
Syndrome)

- Manifests in first 12 to 24 hours after the procedure, as tissue
necrosis begins to release breakdown products

- Overnight admission recommended

- Monitor for vascular complications

35
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- Analgesia
- Dilaudid or Morphine PCA

+ Anti-inflammatory
- Ketorolac (Toradol, Roche Labo es)
- Analgesic action based on the inhibition of
prostaglandin synthesis

- Anti-Emetics
» Ondansetron
« Promethazine

« IV Fluid repletion

- At discharge: Oral hydration, pain relievers, and
nonsteroidal anti-inflammatory drugs, if needed

+ Follow-Up ek phone call with subsequent
clinic visit at 3

Outcomes

36
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- Two decades of published literature have confirmed the safety and
cy of UAE for treating uterine leiomyomata, confirming
positive effect on all objective outcomes with low-complication
profile

+ In 1999, the y of Interv

+ Hutchins et al.
report

- Scheurig-Muenkler et al. d

+ In 2010, Homer and Saridogan published a review of 277 completed
pregnancies after UAE and compared reproducti comes to fibroid-
containing pregnancies, finding that UAE resulted in a higher rate of
miscarriage, delivery by cesarean section, and post-partum hemorrh:

- Limitation: heterogeneity in population demographics between the
two groups

44 (59.5%) achieving pregnancy. Of the 39
pregnancy at the time of the stud
to prior studies, the rates of pregnancy complications were lower overall

+ Review in 2014 encompassing 7 randomized controlled trials concluded
that there was low-quality evidence to suggest improved fertility outcomes
after myomectomy versus UAE

37
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+ In 2010, Homer and Saridogan published a review of 277 completed
pregnancies after UAE and compared reproductive outcomes to fibroid-
containing pregnancies, finding that UAE resulted in a higher rate of
miscarriage, delivery by cesarean section, and post-partum hemorrhage

« Limitation: heterogeneity in population demographics between the
two groups

+ Pisco et al. examined 74 patients seeking pregnancy following UAE, with
44 (59.5%) achieving pregnancy. Of the 39 (88.7%) who completed
pregnancy at the time of the study, 33 (84.6%) had live births. In contrast
to prior studies, the rates of pregnancy complications were lower overall.

ew in 2014 encompassing 7 randomized controlled trials concluded
that there was low-quality evidence to suggest improved fert
after myomectomy versus UAE

SIR no longer considers the desire to maintain childbearing
potential as a relative contraindication to UAE

UAE vs. Hysterectomy

« The EMMY trial was a large, multicenter, randomized trial
comparing U/

my for p
hysterectomy at the 10
follow-up.
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years of follow-up

FIGURE 3

Graphs show health relasted quality of life scores through 10
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For Short Form (SF)-36 mental and physical component summaries, higher scores indicate better functioning; for urogenital distress inventory (UDI) and

defecation distress inventory (DDI), higher scores indicate worse functioning.
UAE, uterine artery embolization.

de Bruijn et al. Embolization vs hysterectomy in uterine fibroid treatment: 10-year outcome. Am | Obstet Gynecol 2016.

UAE vs. Hysterectomy

follow-up

nter, randomized trial

50.
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UAE vs. Myomectomy

+ Narayan et al demonstrated no statisticall ificant difference in the number
of patients requiring repeat interventions after abdominal myomec
versus UAE (8%; p = 0.204
sher symptom severity score improvements were seen in patients treat
with UAE versus abdominal myomectomy (34 v: p=0.02)

+ The FEMME Trial
« Uterine Fibroi tionnair rs was 84.621.5 in the
myomectomy group and 80.0£22.0 in the uterine-artery embolization group
though both procedures resulted in substantial improvement as compared with

e oups
« Overall incidenc h both procedures was low
and comparabl

Take Home Message
R
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- Current body of published literature about UAE
demonstrates the safety and efficacy of this procedure
for the treatment of symptomatic leiomyomata

- In patients who do not wish to pursue surgical options,
UAE is well-established as a safe and viable alternative
with comparable symptom control and improvement in
health-related quality of life

- While the vast majority of patients achieve symptom
relief, it is important to counsel patients about possibility
for further surgical intervention

@()/w‘ze do we 90 fmﬂo hewe?

« More multidisciplinary collaboration

+ Dispersion of more information on UAE to patients &
clinicians

- Further large, prospective studies investigating UAE versus
surgical interventions

« Techniques to augment more traditional UAE such as
hypogastric nerve block and radial artery access may
improve patients' experience and recovery time.
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