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PATIENTS AT IMMINENT RISK OF

EXSANGUINATION

Manual aortic compression — if tere is an imminent
threat of exsanguination (ie, within a few minutes), the surgeon should apply
direct pressure to the aorta to compress
it against the vertebrae a few
centimeters superior to the sacral
Promontory the bifurcation into the common iliac arteries is just distal

to this point. Compression can be applied using a closed fist or the heel of the hand.

Aremnatively, the aotrta can be compressed just
bCIOW the fenal arteries,which will minimize collateral flow

to the uterus from the ovarian and inferior mesenteric arteries. Compression at either
site will slow the volume of bleeding and will afford a better opportunity for finding
and controlling the source of hemorrhage. Compression just above the bifurcation

may be easier to accomplish, but is less effective than bCIOW the

renal AL LEr1€S because of the extensive collateral blood supply to the

uterus.

Aortic compression

Renal a.

Ovarian a.

- Inferior mesenteric a.

- External iliac a.

Uterine a.
Vaginal a.

Internal iliac a.



PATIENTS NOT AT IMMINENT RISK OF
EXSANGUINATION

Uterine tourniquet —

A Penrose drain or urinary catheter is placed as
low as possible around the lower uterine segment

without incorporating the urinary bladder, and then the two ends are pulled in opposite directions

and as tightly as possible around the corpus to mechanically occlude the vascular supply. A
second or third tourniquet canaiso be applicd, as Needed. The
tourniquet(s) can be held in place with a clamp .This procedure markedly reduces
blood loss and allows time for the anesthesia team

members to catch up with transfusion requirements. When the patient is

hemodynamically stable, the tourniquet(s) is
removed and the surgical procedure is completed



INTRAUTERINE BALLOON
TAMPONADE

Commercially AVAllable andimprovisea devices have been
used successfully to tamponade bleeding
from the uterine cwiy.ner vaginal or cesarean
delivery. For each device, the intrauterine balloon is filled U111 bleeding is
controlled; continued excessive bleeding indicates that tamponade is not effective.
Intrauterine balloon tamponade has been used alone and in
combination with uterine compression

(e
" : . " hﬂ M
sutures (''uterine sandwich'). If a balloon

71 Incorrect Correct
catheter is in utero before placing the uterine m

compression stitch, it should be removed or
deflated while the compression stitch is

Carefully plaCCd. The compression suture does not prevent subsequent

inflation of the balloon. The technique is described separately



Intrauterine tamponade balloons used in this study
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LIGATION OF UTERINE AND UTERO-OVARIAN ARTERIES

Utero-ovarian
ligament

can decrease uterine bleeding Branch of ovarian

reducing perfusion pressure in the myometrium. It Wlll

not completely control bleeding
from uterine atony or placenta

ACCYrEtaA but may decrease blood loss while other
interventions are being attempted. It does not harm the uterus and
does NOt appear to impact
reproductive funcion

Uterine
artery

Ligature




PELVIC PACKING

Pelvic packing to create tamp Onade

pressure exceeding arterial pressure can control bleeding from

Small PeIViC arterieS e It can be useful as a

temporizing measure in the management of bl’ O ad

ligament or retroperitoneal
hematomas, lacerations that are difficult to repair
because of their location or friable tissue, Dleeding
related to coagulopathy whik coagulation
factors are being replaced, and POSthysterectomy
bleeding.

Assembly of a pelvic pressure pack to control hemorrhage. A sterile x-ray cassette cover drape (plastic bag) is filled with gauze rolls tied end-to-end. The
length of gauze is then folded into a ball (A) and placed within the cassette bag in such a way that the gauze can be unwound eventually with traction on
the tail (D). Intravenous tubing (E) is tied to the exiting part of the neck (C) and connected to a 1-liter bag or other suitable weight (F). Once in place, the
gauze pack (A) fills the pelvis to tamponade vessels, and the narrow upper neck (B) passes to exit the vagina (C). The IV bag is suspended off the foot of
the bed to sustain pressure of the gauze pack on bleeding sites.

M C Source: Obstetrical Hemorrhage, Williams Obstetrics, 24e

Graw Citation: Cunningham F, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS. Williams Obstetrics, 24e; 2013
Hill Available at: https://obgyn.mhmedical.com/Downloadimage.aspx?image=/data/books/1057/p9780071798938-

£ dlu et ch04_1:f036.png&sec=§979§426&809klD=1057&ChaplerSecID=59789185&imagename= Accessed: October 03, 2017




ROLE OF INTERNAL ILIAC (HYPOGASTRIC) ARTERY LIGATION

This technique is Challenging cven for an experienced pelvic sur eon, especially when there is a large
q p p g p y g

uterus, limited exposure through a transverse lower abdominal incision, ongoing pelvic hemorrhage, or the

patient is obese. For these reasons, Uterine CompreSSion Slltures, Uterine
artery ligation, and arterial embolization have largely
replaced this procedure.

Bilateral ligation of the internal iliac arteries reduces the pulse pressure of blood flowing to the uterus [9]. The

utility of the procedure may be compromised when there are extensive collateral vessels
(such as in placenta percreta). Reverse filling of the internal iliac

arteries has been reported beyond the point of ligation via branches of the external iliac artery (inferior

epigastric, obturator, deep circumflex iliac, and superior gluteal arteries)
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Tubal branches

Fallopian tube
S8 h\\/ Utero-ovarlan

Qvarian /
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artery and vein

artery
and vein

Aortic compression
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Vaginal artery
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INTERNAL ILIAC (HYPOGASTRIC) ARTERY LIGATION

Safe method of passing
right-angled clamp from lateral
to medial side below the
internal iliac artery.

Tip of right-angled clamp passed
from medial to lateral side may
injure the external iliac vein




ST At W A . , /lm.mahlbc artery
INTERNAL ILIAC SN CAE & 9 B i mievn
il Posterior branch

(HYPOGASTRIC) :; O ,. f ,! ~ 7 | of ntecnal i
ARTERY LIGATION NN TN f

of nternal diac
artery

© Copyright B-Lynch ‘05

Anatomy of the internal iliac artery. Basic anatomic structures and branches of the internal iliac artery; Right pelvic side wall, superior view (1. Common iliac artery, 2. External iliac artery, 3. Internal iliac
artery (IIA), 4. Superior gluteal artery, 5. Iliolumbar artery, 6. Lateral sacral artery, 7. Uterine artery (red line), 8. Ureter (white line), 9. Umbilical artery (obliterated), 10. Inferior gluteal artery, 11. Internal
pudendal artery, 12. Obturator artery, 13. Obturator nerve (yellow line), 14. Lumbosacral trunk (yellow line), 15. S1 Nerve (yellow line), 16. Middle rectal artery, X. Ligation point of ITA)




ETIOLOGY-BASED MANAGEMENT-MYOMETRIAL LACERATIONS

Bleeding from latefal eXtenSion of the incision can generally be controlled by Suture ligation. The angles
of a transverse incision should be clearly visualized

This generally requires exteriorization of the uterus with gentle traction and adequate visualization of the lateral areas of the uterus above and below the

edges of the incision.

Evidence of an enlarging hematoma (or swelling beneath the
surface of the broad ligament) beyond the end of the incision or
laceration suggests a retracted blood vessel with ongoing bleeding.
aven e proximity of the ureter to the vaginal angle and bladder

refle Ct1ON, piucement of hemostic sutures lceraly o control biceding from an excension of a hysterotomy laceration or retracted vessel should be carried out with
streme curion. In s cresmsance, 1€ UTEter should be identified prior to blind
placement of additional SUtULES o e te reraced vessel. This may requiee placementof ureceic stnts o i palption

of the ureters. In other cases, the ureter(s) may be easily seen and identified. Once the ureters can be seen or felt, the broad ligament may need to be opened to isolate the bleeder, or

alternatively, sutures can be placed without opening the retroperitoneum while retracting the ureter safely aside. Once the hemorrhage haS
been controlled, the integrity of the ureter(s) should be ensured



ETIOLOGY-BASED MANAGEMENT

Bilateral ligation of the uterine vessels (O'Leary stitch) is the
pl’ efer I ed appl‘ 0 aCh for controlling PPH from laceration of the uterine artery or branches of the utero-ovarian
artery It iS pl‘efel‘able to intel‘l’lal iliaC al‘tel‘y ligation because the uterine arteries are

more readily accessible, the procedure is technically easier, and there is less risk to major adjacent vessels and the ureters.

After identification of the ureter, a large curved needle with a #0
POlygIYCOIiC aCid suture is passed through the lateral aspect of the lower uterine segment as close to the

cervix as possible and then back through the broad ligament just lateral to the uterine vessels. If this does not control ble eding, the
vessels of the utero-ovarian arcade are similarly ligated just distal to the cornua by passing a suture ligature through the
myometrium just medial to the vessels, then back through the broad ligament just lateral to the vessels, and then tying to compress
the vessels
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1. U ter I n e m aS S ag e/manual compression and administration of U te r O t O n I C
drugs and tranexamic acid

2. If these measures d O n Ot C O n t r O I bleeding and the patient is hemodynamically S t ab I e, we rapidly
move on to placement of uterine C O m p reS S I O n S U t U reS , wWhich are an effective method for reducing

uterine blood loss related to atony

ST————— | ] 0 £=1 - | o] [ Jrmu————————y- N | | (=1 4 1o [
tourniquet, neriomosr@N INtrauterine balloon o amponade, andor
ligation of the uterine and utero-ovarian arteries
can reduce ongoing heavy biood loss D €f O 7@ Placing compression
SUtureS, and may obviate the need for them
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ATONY

(VAGINAL DELIVERY)

e Hayman

placement of two to four vertical

compression sutures from the anterior to
posterior uterine wall without hysterotomy
, 1s a good choice for surgical treatment of

atony after a

- e e-m--

: = Vertical apposition sutu

A transverse ™ N passed from the antendg

S—_— " {0 the postenor surfad

. . . . ' 2\ of the uterus and tied B
cervicoisthmic suture can also be placed if 1A a threenot techniq

needed to control bleeding from the lower

Horizontal cervica

uterine segment.
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ATONY
(VAGINAL DELIVERY)

® Pereira

aseries o transverse and longitudinal sures ofa
delayed absorbable multifilament s are piacea
around the uterus via a series O D1tes 1nto the subserosal
myometrium, without entering the uterine
cavity Two or three rOws ormese sutures are piaced in cach
direction to completely envelope and compress the uterus. The lOl’lgitUdil’l al
sutures begin, and end tied to the transverse
suture nearest the CerviX. when the transverse sutures are brought
through the broad igament, CAT€ Should be taken to avoid

damaging blood vessels, ureters, and
fallopian tubes. The myometrium should be
manually COmPI’CSSCd pl‘iOl’ to tying down the sutures to

facilitate maximal compression.




ATONY

Fallopian

B-Lynch suture

It should O n Iy be used in cases of uterine atO ny it WI I I n Ot ﬁ
control hemorrhage from placenta ———
aC C rEta It will not prevent PPH in future pregnancies

A large Mayo needle with #1 or #2
chromic catgut (or any absorbable

suture if catgut is unavailable)

A large suture Is s prevent breaking
xaafapld absorption is important .

prevent a herniation of bowel through a suture loop after the uterus has involuted

uae— - =To BF-10o] a=N0 T
combination with balloon
tamponade. tis combination has been carea e - UTEIINE
sandwich."




RETROPERITONEAL BLEEDING

4 Identification of an isolated bleeding pOil’lt in the retropetitoneum is Often imPOSSible .

v It is rarely advisable to open the retroperitoneum or attempt dissection of
any nonexpanding hematoma or an expanding retroperitoneal hematoma
in a COagUIOpathiC, hemOdynamically unstable patient. The temporizing procedures described above

can be used to stabilize the patient before beginning retroperitoneal surgery.

v Ifa diS crete retroperitoneal vessel is responsible for hemorrhage, it is clamped and ligated
v Bleeding adi acent to the Uterus without clear bleeding points can be managed by ligation Of uteril’le VCSSCIS .

v’ If ineffective, ipsilateral, or bilateral intel‘l’lal iliaC al'tel‘y ligation and/or pelvic paCking usually stops the bleeding and avoids the

delay associated with searching for the discrete source of bleeding.

4 ( 1f time allows, ureteral stents may allow palpation of the ureters and placement of hemostatic sutures with more confidence o ? ?)

For surgeons without the necessary experience, pressure over the bleeding point or area,
resuscitation and reversal of any coagulopathy, and calling for help from an experienced
surgeon are key temporizing measures.




‘/deﬁnitiVe treatment , regardless of the etiology of PPH

V" 1n women with placenta accreta/increta/percreta or uterine
) § uptur C, car ly resort to hYStef €CtOMY may prevent deaths and morbidity caused

by delays while ineffective fertility-preserving procedures are attempted.
v With improving prenatal diagnosis of placental
attachment diSOI’defS, hysterectomy can often be anticipated and

discussed with the patient before cesarean delivery.

v If the patient is NOt already at laparotomy and has developed these additional
complications, then COXre€Ction Of the severe physiological deficits before
hysterectomy, , could be life-saving



DAMAGE CONTROL APPROACH FOR PERSISTENT

BLEEDING AFTER HYSTERECTOMY

» continued severe bleeding after hysterectomy can enter a I et h al d OW n War d spiral characterized by
hypothermia, coagulopathy, and metabolic acidosis . (<

temperature <35°C, combined resuscitation and procedural time >90 minutes, nonmechanical bleeding, and transfusion requirement >10
units packed red blood cells)

- Toabort the cycle, the D1€€A1ING area Is tightly packed .prevent heat
and moisture loss .continuous MoNItOriNg. repiacement of appropriate
blood products asCOrrection o pnysioiogic derangement ey ...
lessen e lNSK ofabsomina COMPAartment syndrome, ascominal packing procedure
against the pelvic bieeders ¢ UMD TElla pack-), wse of broad specrum Prophylactic
antibiotiCS whie the pack is in place).



DAMAGE CONTROL APPROACH FOR PERSISTENT

BLEEDING AFTER HYSTERECTOMY

> The need for 22 units packed RBCs per hour for three hours..
san of significnt ongoing biecaing s 1€E A tO return to the operating ro0M o i cmboricaion
Placement of a lasge bore ATATNAZE CALNETET in the petis a e ime of cemporary cosure win anow €ALLY
£E€COZNIION o the need 1o rerun 10 the operating room

> Otherwise, e pacnt is returned to the OR 1o undergo definitive surgical care in approximarely 48 NOULS. Packing
should not be removed until coagulation defects ...been
COTTECLEA. ir tne packing has controlied bieeding i gencrally is remored acis ime. 1f 1€ 18 r€moved too
soon (<24 hours), bleeding will resume, whereas if it is
removed too late (>72 hours), pelvic infection or abscess may
ensue.




O Ol 9 Sl S slo

(gl g s gl gl & paie @i ol Ol o e i o po) o oS il dla (633 58 0130 3)

18 G 90 358 i) gl 5 gy GV S PTT g e gl e Vom0 el i
g Gl
gt ol
ol sl &, s 4 BG, R, CBC, Hb, Het, Cross match, PT, PTT, Cr, ABG  »
shotn 9 0B paueais & UL SS il p g 0
Voosh ki i Saaliosgan g gl Y1 (ol Sms S1o g B e o S s 5 ik g gl € Y g8 5 glif 0 S K Lo ) g i S sbos 30,55 g canlin ) go S o
Jﬁﬁku&ﬁe'ﬁlﬂjdﬁsmblew‘,dSLéLa}EJﬁ&J;FFPJa'J\ _‘iRBCJJ-\J \_Yﬁﬁ‘bldﬁ':ﬂ]f}ydﬁ&p;h'}
Wl g0 Wl g iy 5o V0N i 0 pJaul oy o
st gl sl a0 3 lisabl g law adluGia S0
MEOWS cls g0 oy sl o g dhpoyo iy R 5 b pmtuti b canli ol 5 ol ke 5 633508 s lulis
(ML"“JJL}"'”U""Y'LJE‘J“)GJU"MCJJJ:'EA "LSJIJJ‘JS}LUCJJJS&:IE .
s e ug it by g3 s el aasaju Yo ) € o Silen o al€ 000 0 0

98 1S5 Ko 5Ty 0l e olan ol o g5 ot aolal oy Bl it Saaing g PRI € 3y g o 0l J s 5 packed cell 3oy -

oo by sh o 5 ot pmatia & ¢ 53150 550 5 g0- la K BN0 o Tl G g 0l 0356 g RS g ol oo o law Siyuile -
g ool Jis 0y gl £ 3f il 410,130 0 ¢ (blood warmer) o s a & ol ) cuad jigs s ol s g 8wl 3355 31 S S5 o gyl 8 1SS




g gl gl

:packed cell salyo 3V i 3,5 L 5 g psh psli g p0 0

PTT, PT, Ml 5 st g 550 €

Sgd 33,5 FFP ualy .Sfpackedc.ellhljr—Yfa6\5\gupxﬁblgjﬂﬁpaﬁ,aw@ﬁ:c&

P gl g0 oS polad oppe oo

das el VY 0 280 ae ek g S saly0 Ve 5y

b 30,5 (8 S0 Yo 6yl Gia VY WL S gm0 i VY ) el VY 6 g0 (T o K gl paal o (Bla ) i po 3Ll cryoprecipifate § S a5 5 3 65
t /o 3l s INR gaPTT, PT LY mg/dl 5l 5 o5 g pud &y yus po 0

Sy 335 Ganal )5 o 0 (s b Jlug VY
35 i€ el 3 sms CBC

:Jﬁ‘aulxbCJLAME];CM'(VJ]}QS&}KM]S&&TQ@QLAJJ)1J3JJhJﬁzﬁL§_};i_):l‘}-:-JJLodS(_gJ)]}o)d

BG, Rh, Hb, Het, Cross match  »
ol JLe i gpacked cell 3,55

.

o2 Jlse oy g g s pasanle & gl (256 gy 0o 5o Sl Ko o V0 (Tl s g sl 5 2 s 55 S g Sl i V0 0 plan Kl
ap JE€ el 3 sss CBC

1S g9y 1) Jgolenngyi (S Wadg50 1l il 39>9 (ugaw LS aziliz S350e5 &b 5l puy welw 2414685




COMLICATIONS OF

TRANSFUSION Blood Products

02 98mil 5 42 )l9=

1 Sed gad put ST sl STy &lb P rae s> s 03915 Olasie
Lo O o5 GiiSle) CSW b ssiew s J5ulS 595 2 39790 1 05 BT b G2iSly 51 s poulss o
2L 5 Cclos o o5 G5 ) 9 (Wb Vgano) < & ysao 40y 355 9 93,8 jo o s 35 05 p
LB (S5 b g polss 5T punluanl 339 11 Loguas) SSWSLT [iuSTy 300 35190 13 9 yaeS (i) S oiled L3810 jigis pud 9 09> pom> B> . 9lewdls o i J
395 @b sl 02 gl 5 (Sidgod JuiSTs) (S5 Bl 4 S (8298 O3 p900 43 38 o 315 5 Sl & TF B 7¥ Oljse @ oY 09 wjsu s | Whole blood
g 03l &llbl (D9 aazio 4 g
53Ul b ST sla iiSTy 5 o9 gasebiasl 1 o3kl b o5 J S Jolis Cls ool o
pod Cusse 3 9 (63209 b (Shss puelinad G e85 Juo |+ B0 ubi) Guobivs T
Canl 2 5 2l 5 (63009 09385095 9033 £)5 Jua ) =+ yubi) 29 il Oljes 4o S pisleid a6l
39 3Ll Canl (yScan 136 ob 4 45 b loe 3ol9 S o gl 4B e s Ae e/l . 3 RBCWGI;scg S Platelets
i e ) e Kitrg p3l s iy Ly i i 3,5 Ol hus i (S5 (2o Jme 05 Gligw b 33 ol
9 oo L Spd 0 )3Vl 5 Oaeilingsd 48y 3130 43 9 il 345 «5SST il 055 )5 53 p22 al 8
L Ojgis pud 9 ¥ Oljse 4 $3linil sla 586 o o PO 9 $lasil s 556 Fresh Frozen
3519 il & 1+ ma/dl oliee Ioles s pud Plasma

Ol il Ob gizes 03,918 g%

Olje 4 Cu S pilan il 39l .. e cjo 5 JgalS
s2ly o ljl 4 1F G 7Y Sl 09 wjsispmd | Packed RBC

C b phd Oy jshudl 5 Aol el Suidsed JuSly 4SS o 8555 Oyl s ()
i 0303 gUbl 51y b oS 9w amasio Ol jao 4 (gis pasd iwl 381 03) gu o o 1 0 333> 9 XlIl o VIII (sla 53516

29 03w b o182 Le T & 95 09,5 uasF Cug> (e 5 095 9 Jloss 095 Ggas (¥ s>ls il 4 ) - mg/dl OFsis rd 3 3l ubs g9 | CTYOPIECIpitate

9 ol 85 b oaller Jo il 030iianl b Sasaliz 3900 S (¥

394 32925 4l 5 63209 2sb 4 p )5 o )+ Oljue 4 Gl puid IS (F




THANK YOU FOR YOUR ATTENTION




