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Objectives

At the end of this session, the attendee will be able to:

• List examples of heterogeneity among fibroid pathology and 
patient presentations

• Recognize limitations of our current approaches for managing 
fibroids

• Summarize examples of innovations in diagnosis and therapy in 
development
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Disclosures

• Dr S. Singh has worked with the following industry partners as a 
consultant, primary investigator (through the Ottawa Hospital 
Research Institute) and provided CME education lectures:
• Abbvie
• Allergan
• Bayer
• Hologic
• Myovant
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Uterine Fibroids & 
the Pandemic
• Largest Burden of Gynecologic 
Disease during the Pandemic

• Severe bleeding
• Anemia

• Lack of access &  delays
• leading to blood 
transfusion/urgent surgery

Im age S. Singh
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Why do we 
need a 
personalized 
approach?

This Photo by Unknown Author is licensed under CC BY-NC-ND
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http://www.flickr.com/photos/motrenko/137469343/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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The Case for a Personalized Approach

Variations in 
Disease –

Fibroids are NOT 
ALL the SAME

Variable Impact
Presence of 

“sibling” 
conditions 
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Fibroids are 
NOT ALL the 
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And then there are Fibroids…
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Leiomyoma 
Subclassification 
System

S M- Submucosal 0 Pedunculated Intracavitary

1 <50% Intramural
2 ≥ 50% Intramural

O - Other 3 Contacts endometrium; 100% Intramural

4 Intramural
5 Subserosal ≥50% Intramural

6 Subserosal < 50% Intramural

7 Subserosal Pedunculated
8 Other (specify eg. cervical, parasitic)

Hybrid Leiomyomas 
(impact both endometrium 
and serosa)

Two numbers are listed separated by a dash. By convention, the first refers to the relationship with 
the endometrium while the second refers to the relationship to the serosa. One example is below

2-5 Submucosal and subserosal, each with less than half the 
diameter in the endometrial and peritoneal cavities
respectively.

0
2

3
1
4

5
6
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0
2-5

Polyp

Adenomyosis

Leiomyoma
Malignancy & Hyperplasia

Coagulopathy

Ovulatory Dysfunction

Endometrial

Iatrogenic
Not Yet Classified

Submucosal
Other
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Same patient, 
variations of 
fibroid pathology
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Genetic Variation in “Origin” of Fibroid Subtypes

Myomectomy at CesareanSingle fibroid
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Genetics of fibroid development simplified

Stem cell

Genetic 
abnormality

normal

Epigenetic
The real world factors

Fibroid

Fibroid

Fibroid
Fibroid MED12 Mutations – 70-75% 

Other genes: HMGA2, FH, 
COL4A5-6 genes

Fibroid

Baranov V et al. Pathogenomics of Uterine Fibroids Development. IJMS 2019 
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Risk Factors

Increased Risks
• Race – Black
• Age 
• Premenopausal status
• Hypertension
• Family history
• Time since last birth
• Food additive/soybean milk

Reduced Risk
• OCP or Injectable DMPA 

(contraception)
• Smoking in low BMI
• pregnancy
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Variable Impact
Start with Patient Goals

• Symptoms

• Fertility

• Expectations and Lived Experience
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Management Approach
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√

√

√

Heavy Menstrual Bleeding/Anemia

Amennorrhea
Reduced need for transfusion

Fibroid Shrinkage

Improve access, may allow MIS               
Reduce blood flow, less intraop blood loss                                                                                 

Pelvic Pain/Pressure Symptoms
Improve QoL
Treatment while waiting for surgery                                                                                 
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Patient Experience

Toronto Star 2014 June 13

The Ottawa Hospital 2014

Stock photo

Available on Am azon
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“Sibling” conditions
WITH fibroids!

25

Endometriosis and Fibroids

• Up to 87% in one series of 208 
patients treated for symptomatic 
fibroids found endometriosis!

• Consider it

Nezhat et al. JSLS 2016
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Adenomyosis & 
Fibroids
• Between 35 – 80% coexistance
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Towards Personalization
Imaging
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IMAGING:

v Transvaginal Ultrasound (TVS)
§ 95-100% sensitive
§ Most widely used modality – accessible, cost-effective

v Saline Infusion Sonography (Sonohysterography)
§ Improved assessment of intracavitary fibroids

LEIOMYOMA: AUB-L Diagnosis

Fibroid in 53 yo woman 
who presented with PMB
Joizzo, JR et al., AJR Am  J 
Roentgenol 2001

TVS SIS
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3 D Ultrasound
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MRI

§Magnetic resonance imaging (MRI) and ultrasonography 
are often used for pre-surgical planning of complex 
gynecological cases

§ MRI report:
• Multi-fibroid uterus,  ~10 x 10 x 

16cm
• Size and location descriptions 

of 3 “relevant” fibroids
• One submucosal (FIGO type 

2) displacing fundal region of 
endometrium inferiorly
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3D Printed Model Creation
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SegmentationMRI Imaging 3D Object Conversion Print
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3D PRINTING 
EXAMPLE
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Validity and Reliability of 
Ultrasound Elastography for 

the Characterization of 
Uterine Tissue Stiffness

Cat Czyrnyj
Ph.D. Candidate 

Biomedical Engineering
Supervisors: Drs. McLean & Labrosse
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Fibroids & Elastography
• Fibroids with microscopic changes1,2,3

• Changes histological tissue properties
• Cell density, ECM content, collagen 

content
• May alter response to medical therapies

• Medical therapies4,5

• Specific mechanisms of action
• High non-response rates and adverse events

• Ideal cases for medical treatment?

• Elastography
• Tissue stiffness may relate to histology

[1] Wilde et al 2009. Indian J. Radiol. Imaging, 19(3):221-31.
[2] Okizuka et al 1993, J. CAT, 17(5):760-6.
[3] Zaloudek et al 2011 in Blaustein’s Pathology of the 
Female Genital Trasct, 453-527.
[4] Gurusamy et al 2016, PLoS One, 11(2):1-20.
[5] Lee et al 2017. Obstet Gynecol Sci, 60(1):69-73.

[7] Acar et al 2016. Ultrasound. 24(4):205-13.
[8] Hobson et al 2007, J Ultrasound Med, 26(7):899-908.

Image from: [Singh & McLean 2018 CIHR Grant Proposal]
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Introduction Purpose Methods Preliminary Results Implications

Preliminary Results

Healthy Uterus Asymptomatic Fibroid

• Pilot Data
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Introduction Purpose Methods Preliminary Results Implications

Implications Tissue 
stiffness?

Histology?

Response to 
treatment?

Other 
pathologies?

Mutation?
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Summary
My dream
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Patient 
specific

Fibroid 
Specific

Goal 
Specific

The Right 
Choice 

For 

The Right 
Patient

At 

The Right 
Time
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Ultimate 
Goal

PREVENTION

This Photo by Unknown Author is licensed under CC BY-NC-ND
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Conclusion

• There is significant heterogeneity among fibroids and patient 
presentations

• One size fits all approach to fibroid care is “behind the times”

• Innovations in diagnosis and Personalized Care should be prioritized
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Thank you 
Sukhbir S. Singh MD, FRCSC

Professor, Department of 
Ob/Gyn

The Ottawa Hospital & University 
of Ottawa

Canada
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