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Transcatheter Arterial Embolization for Postpartum Hemorrhage with

Disseminated Intravascular Coagulation: Outcome Assessment
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Purpose: We evaluated the efficacy and predictors of clinical outcome after trans-
catheter arterial embolization (TAE) for treatment of postpartum hemorrhage with
disseminated intravascular coagulation (DIC).

Materials and Methods: Of 127 patients who underwent TAE for postpartum
hemorrhage, 46 progressed to DIC (group 1), 81 showed normal range hematologi-
cal parameters (group 2). We retrospectively evaluated etiology, embolization meth-
ods and the efficacy of TAE for intergroup comparison Pearson Chi-Square test and
logistic regression model.

Results: Overall TAE failed to control bleeding in 9 patients in spite of technical
success. Lower bleeding control rate was found in group 2 (82.6%) relative to group
1(98.8%, p = 0.001). And embolization methods were not statistically different be-
tween two groups no statistically significant predictors associated with failed he-
mostasis except the amount of transfusion in group 1.

Conclusion: Although bleeding control rate is lower in postpartum hemorrhage
with DIC than without DIC, we believe that TAE with correction of DIC is an effec-
tive method for postpartum hemorrhage with DIC.
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Table 1. Pearson Chi-Square Test for Intergroup Comparison between DIC Group and Non-DIC Group

DIC Group (n = 46) Non-DIC Group (n = 81)
p-value
n (%) n (%)
Age (mean) 24-40 years (31.8) 21-42 years (31.2)
Etiology Uterine atony 31(67.4) 45 (55.6) 0374
Vascular injury 9(19.6) 10 (12.3)
Lower genital tract laceration 2(43) 9(11.1)
Acquired uterine AVM 1(2.2) 6(7.4)
Retained placenta products 2(4.3) 5(6.2)
Placenta previa/ accreta 1(2.2) 5(6.2)
Anticoagulation 0 1(1.2)
Type Primary 43(93.5) 66 (81.5) 0.062
Delay 3(6.5) 15(18.5)
Parity Primiparity 8(17.4) 26 (32.1) 0.095
Multiparity 38(82.6) 55 (67.9)
Delivery pattern Vaginal delivery 23 (50) 52 (64.2) 0.136
Cesarean section 23 (50) 29 (35.2)
Hypotension 9(19.6) 7 (8.6) 0.079
Postive angiographic finding Contrast extravasation 12 (26.1) 14(17.3) 0.208
Pseudoaneurysm 1(7.1) 7(8.6)
AVM 1(7.1) 6(7.4)
Collaterals 1(2.2) 3(3.7) 1.000
Embolic agent Gelfoam only 35(76.1) 59 (72.9) 0.886
Coil + Gelfoam 7 (15.2) 12 (14.8)
Glue + Gelfoam 3(6.5) 6(7.4)
Ethanol + Gelfoam 1(2.2) 4(4.9)
Bleeding control 38 (82.6) 80 (98.8) 0.001
Note.—AVM = arteriovenous malformation, DIC = disseminated intravascular coagulation
Table 2. Characteristic of Patients with Failed Hemostasis after TAE
Patient No. Age Etiology Parity Delivary Pattern DIC Embolic Agent
1 34 Atony MP VD Yes Coil + Gelfoam
2 30 Atony PP CS Yes Gelfoam
3 24 Atony MP CS Yes Gelfoam
4 31 Atony MP CS Yes Glue + Gelfoam
5 35 Atony MP VD Yes Gelfoam
6 33 Atony MP CS Yes Gelfoam
7 28 Atony MP VD Yes Gelfoam
8 35 Vascular injury MP CS Yes Gelfoam
9 30 Acquired uterine AVM MP VD No Gelfoam

Note.—AVM = arteriovenous malformation, CS = cesarean section, DIC = disseminated intravascular coagulation, MP = multiparity, PP = primiparity, TAE =
transcatheter arterial embolization, VD = vaginal delivery
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Table 3. Univariate Analysis of Variables for Failed Hemostasis in DIC Group. Results Are Expressed as Count (%) or Median (Standard Deviation)

Failure (n = 8) Success (n = 38)
n (%) n (%) p-value
Parity Primiparity 1(12.5) 7 (18.4) 1.000
Multiparity 7(87.5) 31(81.6)
Delivery pattern Vaginal delivery 3(37.5) 19 (51.4) 0.699
Cesarean section 5 (62.5) 18 (48.6)
Uterine atony 7(87.5) 24 (63.2) 0.243
Abnormal placentation 0(0.0) 1(2.6) 1.000
Positive angiographic finding 1(12.5) 13 (34.2) 0.403
Gelfoam only 6 (75.0) 29 (76.3) 1.000
Transfusion (units) Preprocedure 99 (+74) 29(+48) 0.007
Postprocedure 226 (£ 129) 10.1 (£ 7.8) 0.008
Total 325(x133) 13.0 (£ 8.6) 0.000
Prothrombin time (sec) Preprocedure 233 (+229) 243 (+20.1) 0417
Postprocedure 139 (+2.9) 1.6 (£ 1.1) 0.007

Note.—DIC = disseminated intravascular coagulation

550

CHSHS/S2l2tRIX] 2011;65(6):547-553  submit.radiology.or.kr



& AW AFES 1O ol AFFUAHA| A-FO] 7IA
7] 85 o] Al B Fete] daBuolLt Yol

Descargues 5(12)2
WA 0] R Alf-E-0] 29%
< Soyer 5 (17)-= 81441 HigE FAJ2] 2ol Efgto]

|

1 O I JLO = 5 o=
AT F YHS UG HE #

0] ATRIQLO 2 R QIRRE0] MAHEO] GolA
| Ag0) Hgion] A1 T8-S Y 4 U

2 oA BotgTgoR ol9lof] HETHEUAHE] 4
F ofito] DA k2 QAFS-L T ek 7] Ao}g Holx]

T 20| = FRPIM A A

m
10
gk
12
olo
Kl

=0 2Jgk o] u-E0] FAHo® oju] QA Gl
EQ A|Fo] HA] k2 TAFFOIA A|EH RO vlsl S
shHo= ofn QA DIC] ¥lE7} =of HIE DICOIAE Al%
T A 44580l 82.6%= =AITE DIC7F A|E Aluljo]] F&

S & = QR ARFEL] ez
BOF 5 O] FHAHE & DIC ZAPOIA] Z[@o] & &%
L olg= PRI AAlR Qlsl AlFE Fofie 2k
ZAJo] 2k o2 0jx| x| eFo} g L LA SOl (spiral
artery) 2 ®20] IR} A&E7] thEow A7HEn o= g
off Aufigh 9of] oA FMEFE F2 oAl Ag-5Uo]
A= QU947 whEolct, webA DICE Rkt 20 & &
& PRt st ofet DICO] a7gel sAlof
OJROofAjof Qltfal HATE|Y QlOm{(2, 5, 7), & A+olAl=
DIC7} -5 2ol 7] A2+, gat, T8y AEEE8d
(fresh frozen plasma)<- *E3F6H 6.4 = 12.0 units2]
T8-S AlPstet. DICE skt T EF XA A
g R g5 Al 29 53 (oxygen—carrying capacity)
= SAEAZIHNE PAsH= F
oS o, Tot doi-S- 01X} V[ %) B 2] = Al (fibrinogen)
59 ZGKsE S AZH S (cryoprecipitate) = DICS] W Ao &
|5l Lol glon olz9] Hlgke Fasy Bk

ot &
[m]

1©

g

ENINE

Mo ok
2

ATOIA DICTF Qi T Al AT %3S 0]
ASE BAE] Ih ARt T 9 T BA0|A]
CF2 AAES EAskAoE oo

rr
I-'O rlﬂ:

submit.radiology.or.kr  CHPIS/S2IBIRIX] 2011;65(6):547-553

XS ABTE 2ol R L Sdto] Althaio g Ao
22 ARpBIE avlom B !

25 W2 AZE ol AlS ARSI

% 9191 S1TYO| o EASH A TREZYI Al
7o) A 02 on] QA WA 2E SRUY 4 Ygict
(Table 3). THEPA 28 WA 5 12 AJ7F o] A= qkE oy
A3k 5 A0] DICO] 0] o] Zojict Afi40] A RS
oS Ao Az,

B AA] AU 0] QAL ofo) of
ol oJ3) 71 vt QUEk2-6). B ATONE £
Ak 1009} 21292 1ofsololet, Akl |
AP F A S YRS S A YRR 2
Mo QIsy A Holol Wg FEol UL
R0} Bl Qlokn SAlo] AgUIZol 2
o] WEo| HAHRIIZ Fo) A Yro 2 delo] %

ful
ol
i

M
2

I Hor
e 1

o
i
i

10 of
ox

1)
oN
rl‘o

1 8
o off

=)

1= _10

Z
o

ot

S
ox

pel
l‘—?—li s 5

o

oft

R ZloR ATk A 10 AFEUNTA 2
Ho} Agufeigiol wsiglon AR FE-L XEsige
L ofF o] Wit Ao R St

BEHOR HIF 20 & S0 ks Ao o
ok @] AEE2 DIC7} FHke ZAtollA DIC7E &9k A]
22 At Blal foloHAl AR DICT7 &8k ZERRofA]
L A[EO] 45801 83%= = LERt ofds| aablo|al oF
A%t Az o2t AYZFelct, E3F DIC7F A[E Alujo] =8 <
< SFER DIC7F b= FRolIA A|Z 9 4555 =0l | Sidl
A A e A FA O At A s AR
g0t DICO| wAo] Haskefet Azt 8Bl 2 A7l
As DIC7F 8= ATolA] A1 Aufio] Hofsh= IAksol &
(?_]. =2

w12 glof Als A X Alule] Tl 4] 5 g AMEE
C

T w2
T AT DIC ek dAollA 17% Fe A o] 7hsd

Kl

A2 7H544S WefotT ZHjsts Ho| 4 AR QIS
Ato] ol AIYE U 4 U Ao AzhEn,

[=Keo;
L

I

1. Gilbert L, Porter W, Brown VA. Postpartum haemorrhage--a
continuing problem. Br J Obstet Gynaecol 1987;94:67-71

551



10.

. Vegas G, lllescas T, Mufioz M, Pérez-Pifar A. Selective pel-

vic arterial embolization in the management of obstetric
hemorrhage. Eur J Obstet Gynecol Reprod Biol 2006;127:
68-72

. Badawy SZ, Etman A, Singh M, Murphy K, Mayelli T, Phila-

delphia M. Uterine artery embolization: the role in obstet-
rics and gynecology. Clin Imaging 2001;25:288-295

. Pelage JP, Le Dref O, Mateo J, Soyer P, Jacob D, Kardache

M, et al. Life-threatening primary postpartum hemorrhage:
treatment with emergency selective arterial embolization.
Radiology 1998;208:359-362

. Deux JF, Bazot M, Le Blanche AF, Tassart M, Khalil A, Ber-

kane N, et al. Is selective embolization of uterine arteries a
safe alternative to hysterectomy in patients with postpar-
tum hemorrhage? AJR Am J Roentgenol 2001;177:145-149

. Lee SY, Ko GY, Song HY, Gwon DI, Sung KB, Yoon HK. Post-

partum bleeding: efficacy of endovascular management. J
Korean Radiol Soc 2003;48:459-465

. Boulleret C, Chahid T, Gallot D, Mofid R, Tran Hai D, Ravel

A, et al. Hypogastric arterial selective and superselective
embolization for severe postpartum hemorrhage: a retro-
spective review of 36 cases. Cardiovasc Intervent Radiol
2004;27:344-348

. Lee JS, Shepherd SM. Endovascular treatment of postpar-

tum hemorrhage. Clin Obstet Gynecol 2010;53:209-218

. Wi JY, Kim HC, Chung JW, Jun JK, Jae HJ, Park JH. Impor-

tance of angiographic visualization of round ligament ar-
teries in women evaluated for intractable vaginal bleeding
after uterine artery embolization. J Vasc Interv Radiol 2009;
20:1031-1035

Bros S, Chabrot P, Kastler A, Ouchchane L, Cassagnes L,
Gallot D, et al. Recurrent bleeding within 24 hours after

552

12.

13.

14.

15.

16.

uterine artery embolization for severe postpartum hemor-
rhage: are there predictive factors? Cardiovasc Intervent
Radiol 2011 [Epub ahead of print]
. Maassen MS, Lambers MD, Tutein Nolthenius RP, van der
Valk PH, Elgersma OE. Complications and failure of uterine
artery embolisation for intractable postpartum haemor-
rhage. BJOG 2009;116:55-61
Descargues G, Douvrin F, Degré S, Lemoine JP, Marpeau L,
Clavier E. Abnormal placentation and selective emboliza-
tion of the uterine arteries. Eur J Obstet Gynecol Reprod
Biol 2001;99:47-52
Gayat E, Resche-Rigon M, Morel O, Rossignol M, Mantz J,
Nicolas-Robin A, et al. Predictive factors of advanced inter-
ventional procedures in a multicentre severe postpartum
haemorrhage study. Intensive Care Med 2011;37:1816-1825
Padmanabhan A, Schwartz J, Spitalnik SL. Transfusion
therapy in postpartum hemorrhage. Semin Perinatol 2009;
33:124-127
Loffroy R, Guiu B, D'Athis P, Mezzetta L, Gagnaire A, Jouve
JL, et al. Arterial embolotherapy for endoscopically un-
manageable acute gastroduodenal hemorrhage: predictors
of early rebleeding. Clin Gastroenterol Hepatol 2009;7:
515-523
Aina R, Oliva VL, Therasse E, Perreault P, Bui BT, Dufresne
MP, et al. Arterial embolotherapy for upper gastrointesti-
nal hemorrhage: outcome assessment. J Vasc Interv Radiol
2001;12:195-200

17. Soyer P, Morel O, Fargeaudou Y, Sirol M, Staub F, Boudiaf

M, et al. Value of pelvic embolization in the management
of severe postpartum hemorrhage due to placenta accre-
ta, increta or percreta. Eur J Radiol 2011;80:729-735

CHSHS/S2l2tRIX] 2011;65(6):547-553  submit.radiology.or.kr



)
A

=3
ma

;OO

]_

\

AL

&
s

_1

= Al

L

toict. 46%0) 24t

°

Oz

AL
e}

12752] SRS

-O
L -

Foict.

°

| otw vzt

[l

of ch

=

=

L Pearson Chi-Square test2}

=4

T

A
A

553

ATt

Ok
£

QRS Bol4|

.

f

|

D];(

A

o]

o2 o]

15

o)
of

Al S

olg-5t%ct
ol BT5ET 9HO| TAjolA

o

=
CHPtEArol8t9|X] 2011;65(6):547-553

Bk
o]

Sl ek 1(82.6%) 1A B Y (p = 0.001).

A

d
O

(e]

logistic regression model
2(98.8%)°1 H

submit.radiology.or.kr



