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Embolization for Uterine Pathology

 Reactive measure to treat hemorrhage

 Malignancy

 Arteriovenous malformations

 Retained products of conception

 Fibroids
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Transarterial Embolization for PAS

Prophylactic measure

Control hemorrhage

Immediate hysterectomy

Delayed hysterectomy

Decrease need for hysterectomy

Preserve fertility





Evidence is limited and of low quality

Small case series

Retrospective

Few include well matched control group



Evidence is limited and of low quality

Do not distinguish between

Patients with different severity of invasion

Elective vs emergent procedures



Evidence is limited and of low quality

Do not distinguish between different 

approaches to embolization

Vessels embolized

Embolic agent used



Transarterial Embolization for PAS

 Does embolization improve outcomes for 

patients who undergo cesarian hysterectomy?

 Decrease blood loss and need for transfusion during 

surgery?



Transarterial Embolization for PAS

 Does embolization improve outcomes for 

patients who do not undergo cesarian 

hysterectomy?

 Delayed interval hysterectomy

 Preservation of uterus and fertility



Melber, et al. Am J Ob Gyn 2021



PASTIME Study

 Compare 

outcomes 

 Embolization

vs

 Internal iliac artery 

occlusion balloons
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PASTIME Study

 Control group

 Internal iliac 

artery occlusion 

balloons

no embolization
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Conclusions

Multidisciplinary 

care and 

prophylactic 

embolization

decrease blood loss

decrease need for 

transfusion

Do not increase 

complications



Embolization Prior to Hysterectomy

Wang, et al. JVIR 2019



Embolization Prior to Hysterectomy

Outcomes 

7 prophylactic embolization

VS

24 no endovascular intervention

No embolization

No occlusion balloon

Wang, et al. JVIR 2019



Subset of Patients with Most 

Severe Placental Invasion

Embolization group Control group P value

Blood loss (mL) 1500 2500 0.004

Mean transfusion requirement 
(mL) 150 700 0.009

Length of ICU stay (Days) 0 1 0.04

Wang, et al. JVIR 2019
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Post-Operative Complications

Complications

Embolization group

None

Control group

17% (4/24 patients)

 Peritonitis

 Ureteral injury

Ongoing hemorrhage

Wang, et al. JVIR 2019



Conclusions

 For patients with high grade PAS, prophylactic 

embolization prior to cesarian hysterectomy

 Safe

Wang, et al. JVIR 2019



Conclusions

 For patients with high grade PAS, prophylactic 

embolization prior to cesarian hysterectomy

 Safe

 Decreases blood loss

Wang, et al. JVIR 2019



Conclusions

 For patients with high grade PAS, prophylactic 

embolization prior to cesarian hysterectomy

 Safe

 Decreases blood loss

 Decreases transfusion requirement

Wang, et al. JVIR 2019



Conclusions

 For patients with high grade PAS, prophylactic 

embolization prior to cesarian hysterectomy

 Safe

 Decreases blood loss

 Decreases transfusion requirement

 Decreases ICU stay

Wang, et al. JVIR 2019



Conclusions

 For patients with high grade PAS, prophylactic 

embolization prior to cesarian hysterectomy

 Safe

 Decreases blood loss

 Decreases transfusion requirement

 Decreases ICU stay

 May improve surgical outcomes by creating a “dry” 

surgical field

Wang, et al. JVIR 2019



Embolization for Cesarian 

Hysterectomy

 Does embolization improve outcomes from 

cesarian hysterectomy?



Embolization for Cesarian 
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 Does embolization improve outcomes from 

cesarian hysterectomy?

 Probably



Embolization for Cesarian 

Hysterectomy

 Is it worth doing?



Embolization for Cesarian 

Hysterectomy

 Is it worth doing?

 Well…



REBOA occlusion balloon



Embolization vs Occlusion Balloon

Occlusion balloons

Less logistically 

challenging

Can be placed with 

portable c-arm in OR

REBOA occlusion balloon



Embolization vs Occlusion Balloon

Occlusion Balloons

Less technically 

challenging

No need to select 

individual vessels

REBOA occlusion balloon



Kohi, et al. JVIR 2017



 Does embolization decrease hemorrhage from 

immediate hysterectomy?

 Probably

Embolization for Cesarian 

Hysterectomy



 Is it worth doing?

 Maybe for patients with most extensive disease

 Probably not for most PAS patients

Embolization for Cesarian 

Hysterectomy



Patients Not Treated With Cesarian 

Hysterectomy

 Does embolization improve outcomes in patients 

who do not undergo immediate hysterectomy?

 Patients with most severe PAS

May benefit from delayed hysterectomy(?)



Patients Not Treated With Cesarian 

Hysterectomy

 Does embolization improve outcomes in patients 

who do not undergo immediate hysterectomy?

 Patients with most severe PAS

May benefit from delayed hysterectomy(?)

 Patients who wish to avoid hysterectomy

 Potentially preserve fertility



Devascularization of Placenta

 Accelerates resorption of the placenta 

 Embolization: 17 weeks

 No embolization: 32 weeks

Soyer, et al. Eur Radiol 2013



No Embolization Post-Embolization





Delayed Hysterectomy

 Outcomes from 

immediate and 

delayed 

hysterectomy

 Embolization 

 No embolization

Gatta, et al. Am J Perinatol 2022



Findings

Scheduled

Embolization No Embolization

Total EBL 1.275 3

% requiring blood 30% 83%

% requiring FFP 10% 50%

% requiring ICU 0% 50%

Gatta, et al. Am J Perinatol 2022



Findings

Scheduled

Embolization No Embolization

Total EBL 1.275 3

% requiring blood 30% 83%

% requiring FFP 10% 50%

% requiring ICU 0% 50%

Gatta, et al. Am J Perinatol 2022



Findings

Scheduled

Embolization No Embolization

Total EBL 1.275 3

% requiring blood 30% 83%

% requiring FFP 10% 50%

% requiring ICU 0% 50%

Gatta, et al. Am J Perinatol 2022



Findings

Scheduled

Embolization No Embolization

Total EBL 1.275 3

% requiring blood 30% 83%

% requiring FFP 10% 50%

% requiring ICU 0% 50%

Gatta, et al. Am J Perinatol 2022



Day 0 Day 42



 Does 
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 Does 

embolization 

improve 

outcomes from 

delayed 

hysterectomy?

 Probably

Day 0 Day 42
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Uterine Preservation

 Does embolization 

decrease need for 

hysterectomy?

Conflicting evidence

Kohi, et al. JVIR 2017



Embolization Unhelpful(?)

 45 patients with uterus preserving surgery

 26 UAE at time of delivery

 19 no endovascular intervention

Pan, et al. Int J Gyn Ob 2017
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Embolization Unhelpful(?)

 Embolization

 Did not decrease need for hysterectomy

 Did not decrease need for massive blood transfusion

 1 patient required urgent hysterectomy for uterine 

necrosis

Pan, et al. Int J Gyn Ob 2017



Uterine Preservation

 272 women with uterus preserving treatment

 64 underwent embolization

 208 no embolization

Mohr-Sasson, et al. Acta Obstet Gynecol Scand 2020



Uterine Preservation

 Hysterectomy, all patients

 Embolization 9/64 (14%) 

 No embolization 35/208 

(17%)

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

Embolization No Embolization

Hysterectomy- All Patients with PAS

Mohr-Sasson, et al. Acta Obstet Gynecol Scand 2020



Uterine Preservation

 Hysterectomy, patients 

with grade 3 PAS

 Embolization 19%

 No embolization 45%

Mohr-Sasson, et al. Acta Obstet Gynecol Scand 2020
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Uterine Preservation

 Does embolization 

decrease need for 

hysterectomy?

Conflicting evidence

Kohi, et al. JVIR 2017



Uterine Preservation

 Does embolization 

negatively to impact 

fertility?

Kohi, et al. JVIR 2017



Does Embolization Decrease 

Fertility?

 Conflicting data from the fibroid literature

Decreased ovarian reserve?

Spontaneous abortion?

Shamy, et al. Acta Obstet Gynecol Scand 2020

Tulandi, et al. Fertil Steril 2002

McLucas, et al. Min Inv Ther 2016



Impact on Future Pregnancy(?)

 Meta-analysis of 

outcomes

 483 subsequent 

pregnancies in women 

who required 

embolization for post-

partum hemorrhage 

during a prior pregnancy

Matsuzaki, et al. Nature Scientific Reports 2021



Long Term Outcomes of 

Embolization

 Compared with 

pregnancies in the 

general population

 No difference in risk of

 Placenta previa

Matsuzaki, et al. Nature Scientific Reports 2021
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Long Term Outcomes of 

Embolization

 Compared with 

pregnancies without 

history of embolization

 No difference in risk of

 Placenta previa

 Fetal growth restriction

 Preterm birth

Matsuzaki, et al. Nature Scientific Reports 2021



Long Term Outcomes of 

Embolization

 Compared with 

pregnancies without 

history of embolization

 Increased risk for 

 PAS

 Post-partum 

hemorrhage

Matsuzaki, et al. Nature Scientific Reports 2021



Mohr-Sasson, et al. Acta Obstet Gynecol Scand 2020
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Mohr-Sasson, et al. Acta Obstet Gynecol Scand 2020



Uterine Preservation

 Does embolization 

negatively impact fertility?

 Probably not significantly

Kohi, et al. JVIR 2017



Conclusion

 Prophylactic 

embolization in the 

setting of PAS

 Safe



Conclusion

 Likely decreases 

hemorrhage during 

cesarian hysterectomy

 Patients with most 

extensive disease

 Most patients seem to do 

well with aortic occlusion 

balloon



Conclusion

 Delayed hysterectomy

 Appears to improve 

outcomes for patients 

with most extensive 

disease



Conclusion

 Preservation of uterus 

 May decrease need for 

hysterectomy



Conclusion

 Fertility

 Does not appear to 

adversely impact fertility





Thank You


