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Purpose: To analyze the clinical and angiographic features with outcome of trans-
catheter arterial embolization in patients with secondary postpartum hemorrhage.

Materials and Methods: Clinical details and angiographic features with assess-
ment of arterial embolization were reviewed in total 38 patients underwent arterial

embolization at single tertiary referral center.
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Results: Twenty patients (53%) had Cesarean section. The major causes of bleeding

were iatrogenic vascular injury, and retained placenta (55%). The patterns of vaginal
bleeding were recorded as intermittent (50%), or as persistent (509%). Seven patients
(18%) were hemodynamically unstable at presentation. Positive angiographic find-
ings appeared in eighteen patients (47.3%). The frequency of pseudoaneurysm was
statistically high in the Cesarean section (p < 0.001). The used embolic agents except
gelfoam were N-butyl cyanoacrylate (n = 7), and microcoil (n = 7). Unilateral selec-
tive embolization (26.3%) was shown effective in superselective embolization of
bleeding focus. Technical and clinical success rate were 1009% and 97.4%, respec-
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tively with no complication. Sixteen resumed regular menstruation, and one preg-

nancy were observed in patients with available follow-up of over 6 months.

Conclusion: Considerable rate of hemodynamically unstable patients was observed
with high rate of positive angiography findings. Given high successful rate and few
complications, early angiographic assessment with embolization should be considered.
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Fig. 1. A 34-year-old female with secondary postpartum bleeding due to iatrogenic vascular injury after Caesarean section.
A. Left internal iliac angiography shows a pseudoaneurysm (arrow) in the left uterine artery.
B. On left internal iliac angiography, the pseudoaneurysm completely disappeared after embolization using N-butyl cyanoacrylate.
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Table 1. Causes of Postpartum Hemorrhage According to Delivery
Pattern

Vaginal Delivery C-sec
Cause p-Value
(n=18) (n =20)
latrogenic vascular injury 1 10 0.004*
Retained placenta 7 3 0.144*
Uterine atony 4 4 0.999*
Acquired uterine AVM 4 1 0.170"
Vaginal tract laceration 2 0 0218
Anticoagulation 0 1 0.999"
Unknown cause 0 1 0.999"

*Chi-square test.
*Fisher's exact test.
AVM = arteriovenous malformation, C-sec = caesarean section

Table 2. Bleeding Pattern According to Delivery Pattern

Bleeding Pattern Vaginal Delivery (n = 18) C-sec (n = 20)
12 (66.7) 7(35)
6(33.3) 13 (65)
Data are n (%) values. Bleeding pattern is not statistically different by de-
livery pattern (p = 0.103, chi-square test).
C-sec = caesarean section

Intermittent
Persistent
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Fig. 2. A 37-year-old female with secondary postpartum bleeding after vaginal delivery.

A. Right internal iliac angiography shows contrast extravasation (arrow) in the right vaginal artery.

B. Right internal iliac angiography after embolization using N-butyl cyanoacrylate shows occlusion of the right vaginal artery with complete dis-
appearance of contrast extravasation.

Table 3. Result of Multiple Linear Regression Analysis to Determine
Factors Related with Total Amounts of Transfusion

. Regression Standard
Variable Coefficient () Error p-Value

Delivery pattern -0.490 1.278 0.704

(C-sec vs. vaginal delivery)
Pseudoaneurysm 3.469 1.476 0.026
Extravasation 7.763 1.894 0.001
AVM 2.123 1.559 0.184
Bleeding pattern 2203 1.154 0.066

(Intermittent vs. persistent)
Hypovolemic shock 2543 1.334 0.066
Hemoglobin levels -0.289 1.132 0.800

The regression model is statistically significant (p = 0.003).
AVM = arteriovenous malformation, C-sec = caesarean section
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Table 4. Positive Angiographic Findings According to Delivery Pattern

Positive .An.glographlc Vaginal Delivery C-sec p-Value
Findings (n=18) (n =20)
Pseudoaneurysm 1 9 0.001*
AVM 4 1 0.310*
Extravasation Alone 2 1 0310*
Total 7 n 0321
*Fisher's exact test.

Chi-square test.
AVM = arteriovenous malformation, C-sec = caesarean section

S AN BOF Fof w2 Wik WAEY FAGHH o
= 7ke] Xfol7 QIQITH(Table 4). & Rlof| wk2
o 2BE 2 FAOIH 2ol Pk 4ol QlE 119,

Y 200 FAEO] 2= oo

r
lo

S 7ol QME 51, A=

M F EFC e BYon, AT, IR EiRh S

A 5, AN & 4 ghs A EAREOIME oM &

/d = Ao EER] ohltt. ol ThE 29

A2 Bl FARE A} IHEA iR A SER Wit At

197 & 1000014 g 58 2ol Bem ALl A 8
Uk 1952] ZAF F 8o P EF o] B

= QITH Tuble 5).
W 71gS Aot Y 3 2 AHE HAl 139 5 7

CHOEoIRtRl| 2018;79(6):315-322  jksronline.org



Table 5. Positive Angiographic Findings According to Bleeding Pat-
tern

Angiographic Intermittent Persistent
Findings Bleeding (n = 19) Bleeding (7 = 19) p-Value
Pseudoaneurysm 6 4 0.714*
AVM 3 2 0999
Extravasation 1 2 0.999°
Total 10 8 0.516*

*Chi-square test.
*Fisher's exact test.
AVM = arteriovenous malformation
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