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� Definition: >=500 mL blood loss after the 
completion 0f third stage of labor

� According to ACOG: PPH is defined as cumulative 
blood loss> 1000mL accompanied by signs and 
symptoms of blood loss

� Estimated blood loss in excess of “average” should 
alert the obstetrician to possible excessive blood loss







� Mechanisms of normal hemostasis:

� Hemostasis is achieved first by myometrial
contraction, which compresses the vessels, followed 
by clotting and oblitration of vessel lumens



� Risks: 



prepartum hemorrhageprepartum hemorrhage postpartum hemorrhagepostpartum hemorrhage

� placenta previa

� Placental abruption

� Uterine atonia

� Genital tract 
lacerations

TIMING





� Antepartum hemorrhage:

� Abortion or EP may be the cause 

� But with a viable-size fetus, rapid assessment should 
always consider the deleterious fetal effects of 
maternal hemorrhage



� Slight vaginal bleeding during the active labor is 
common, the bloody show

� Uterine bleeding above the cervix is concerning, 
previa or abruption

� Velamentous insertion of cord and vasa previa and 
serious fetal hemorrhage after membrane rupture



� Near term in many women, the source of bleeding is 
not identified

� Any pregnancy with antepatum bleeding remains at 
higher risk for an adverse outcome even though 
bleeding has stopped and placenta previa has been 
excluded 



� Postpatrum hemorrhage:

� Source of it should be determined

� Atonia or lacerations or both

� PPH is usually obvious except for intrauterine or 
intravaginal blood accumulation and uterine rupture 
with intraperitonral or retroperitoneal bleeding

� Expanding vulvar or vaginal hematoma



� Differentiate uterine atonia from lacerations as 
initial attempt

� Examine LGT

� Assess uterine tone

� Uterine atonia: a boggy, soft uterus during BME, 
expression of clots and hemorrhage during uterine 
massage



� Persistant bleeding despite a firm, well-contracted 
uterus suggests that hemorrhage most likely is from 
lacerations

� Careful inspection of vagina, cervix and uterus 

� Bright red blood suggests arterial bleeding

� But sometimes both atonia and trauma maybe the 
cause of bleeding, especially with forceps and 
vaccum delivery



� Examination is easier if conduction analgesia was 
given

� If there is no lacerations and uterus is contracted, yet 
supracervical bleeding persists, then manual 
exploration of uterus is done to exclude a uterine 
tear

� Exploration of uterus is done after internal podalic
version, breech extraction, VBAC

� Late PPH: bleeding after the first 24hrs up to 1%



� Blood loss estimation:

� Visual estimates are notoriously inaccurate 
especially with excessive bleeding

� Instead of sudden massive hemorrhage, PPH is 
frequently steady

� If atonia persists, bleeding may appear to be only 
moderate but may continue until serious 
hypovolemia develops



� Bleeding from an episiotomy or a vaginal laceration 
can also appear to be minimal to moderate

� But constant seepage can lead to enormous blood 
loss relatively quickly

� In some cases, blood may collect within the uterine 
cavity and not escape vaginally

� Uterus can be distended by 1000mL or more of 
blood

� In others, postpartum uterine massage is applied to 
roll of abdominal fat mistaken for the uterus



� All of these factors can lead to an underappreciation
of the magnitude of hemorrhage over time

� The effects of hemorrhage depend on the maternal 
nonpregnant blood volume and the degree of 
pregnancy-induced hypervolemia

� For these reasons, hypovolemia may not be 
recognized until very late

�



� The treacherous feature of PPH is the failure of the 
pulse and BP to undergo more than moderate 
alterations until large amounts of blood have been 
lost. A normotensive woman initially may become 
hypertensive

� And women with preeclampsia may become 
normotensive despite remarkable hypovolemia



� Some gravidas amy be particularly susceptible to 
hemorrhage because their blood volume expansion is 
less than expected

� Fore example, small women, severe preeclampsia 
and eclampsia, chronic renal insufficiency



UTERINE ATONIA

� Most frequent cause of obstetrical hemorrhage is 
atonia

� Some bleeding is inevitable during third stage

� after the signs of placental separation, the uterus 
should be massaged if it is not contracted firmly

� Separation and delivery of placenta by cord traction, 
especially when the uterus is atonic, may cause 
uterine inversion



� If heavy bleeding persists after delivery of the 
newborn and while the placenta remains partially or 
totally attached, the manual placental removal is 
indicated with adequate analgesia and aseptic 
technique

� Most recommend ampicillin or cefazolin
antimicrobial prophylaxis





� The fundus is always palpated to confirm that it is 
well contracted

� If it is not contracted, then vigorous fundal massage 
usually prevents PPH from atony

� Simultaneously, 20U of oxytocin in 1000mL 
crystalloid solution IV, 10mL/min, higher doses are 
minimally more effective

� Oxytocin is never given as an undiluted bolus dose 
because serious hypotension or cardiac arrythmias
can develop 



� Evaluation and management:

� Careful inspection for any laceration

� Routine inspection of placenta if there is any defect, 
manual exploration and removal of fragment

� Occasionally retention of a succenturiate lobe

� During examination for lacerations and causes of 
atony, the uterus is massaged and uterotonic agents 
are administered



� Uterotonic agents:

� Oxytocin IM or IV

� Methergine and ergonovine(second line):0.2 mg IM 
and can repeat every 2-4 hrs if needed

� But ergot agents especially IV route may cause 
dangerous hypertension



� E and F series prostaglangins:

� PGF2alfa(carboprost tromethamine) 0.25mg repeated 
every 15-90 min if necessary up to maximum 8 doses

� Carboprost causes side eefects in 20% of 
women:diarrhea,hypertension, vomiting,fever, flushing 
and tachycardia, pulmonary airway and vascular 
constrictioin

� It should not be used for asmathics, whose with 
suspected amniotic fluid embolism

� Relative contraindications: renal, liver and cardiac 
disease



� E seris PG:

� Dinoprostone(PGE2) 20mg recal or vaginal and 
repeat every 2hrs

� Side effects: diarrhea, hypotension

� Misoprostol(PGE1) 600 to 1000 micgr rectally, orally 
or subligually



� Bleeding unresponsive to uterotonic agents:

� Immediately and simultaneously

� Bimanual uterine compression

� Immediately call for emergent-care obstetrical team 
and whole blood or packed cell

� Request urgent help from the anesthesia team

� Secure two large-bore IV catheters for oxytocin and 
blood products simultaneously, insert Foley catheter 
for continuous urine output monitoring







� With sedation, analgesia and anesthesia, once again 
manually explore the uterine cavity for retained 
placental fragments and for uterine abnormalities, 
including lacerations or rupture

� Thoroughly inspect vagina and cervix

� If the woman is still unstable or if there is persistent 
hemorrhage, then blood transfusion are given 



� If bleeding continues, other measures depend on 
several factors such as parity, desire for sterilization, 
and experience with each method



� Balloon tamponade:

� Uterine packing fell from favor because of concerns 
regarding concealed hemorrhage and infection

� Newer technique of balloon tamponade help alleviate 
some of these concerns





� Tip of 24F to 30F Foley catheter with a 30mL 
ballloon is guided into he uterine cavity and filled 
with 60 to 80 Ml of saline

� The open tip permits continuous drainage of blood 
from the uterine cavity

� If bleeding subsides , the catheter is typically 
removed after 12 to 24 hrs

� Some devices for tamponade: Sagstaken-Blakemore, 
condom catheters





� Bakri postpartum balloon or BT-Cath

� Insertion requires two or three team members

� The first perform sonography during procedure

� The second places the deflated balloon into the uterus 
and stabilizes it

� The third member instills fluid to inflate the balloon, 
rapidly infusing 150 ml followed by further instillation 
over a few minutes for a total 300 to 500 ml to arrest 
hemorrhage

� It is removed after  approximately 12 hrs

� Success rate 85%





� Surgical procedures:

� Uterine compression sutures

� Pelvic vessel ligation

� Angiographic embolization

� hysterectomy



� Uterine inversion:

� Puerperal inversion of the uterus is one of the classic 
hemorrhagic disasters in obstetrics

� Bleeding often is massive unless promptly 
recognized and  managed

� The worst form is complete inversion with the uterus 
protruding from the birth canal 

� Incidence 1/2000-20000 vaginal deliveries







� Risk factors:

� Fundal placental implantation

� Uterine atony

� Cord traction applied before placental separation

� Abnormally adhered placentation such as with the 
accrete syndromes





� Recognition and management:

� Complete inversion is usually evident 

� But partial inversion may be mistaken with myoma

� Sonography can aid differentiation

� Many cases are associated with life-threatening 
hemorrhage, and a fourth require blood replacement



� Several steps urgently and immediately

� 1.immediate assistance, obstetrical and anesthesia 
personnel

� 2. Blood is brought to the delivery suite

� 3. Evaluation for immediate G/A. large-bore IV 
infusion system

� 4. If the recently inverted uterus has not contracted 
and if the placenta has already separated, then the 
uterus is pushing up by palm of the hand, care is 
taken not to apply much pressure as to perforate the 
uterus









� 5. if the placenta is still attached, reposition the 
uterus with placenta in situ. Many recommend IV 
tocolytic agents(terbutaline, MGSO4,nitroglycerine) 
for uterine relaxation . If these fail to provide 
sufficient relaxation, then a rapidly acting 
halogenated inhalational agent is administered. After 
replacement, placenta is carefully removed manually



� 6.if uterine repositioning fails with the placenta 
attached, then it is peeled off and then try for 
repositioning

� 7.once the uterus is restored to its normal 
configuration, oxytocine and other uterotonics may 
be given as for atonia, maintain the fundus in normal 
position, a Bakri balloon has been used to maintain 
the reposition uterus



� Surgical intervension:

� If manual reposition fails

� Combined effort , pushing upward and peeling 
upward

� One cause is a dense myometrial contraction ring

� At this point, laparotomy is imperative

� Huntington procedure: application of atraumatic
clamps to each round ligament and upward traction



� Haultain incision: sagital surgical cut through 
muscular constriction ring posteriorly, the exposed  
fundus can be reinverted

� Deep traction suture and grasping with tissue 
forceps to reposition the uterus

� After replacement, tocolytics are stopped

� Oxytocine and other uterotonics are given and the 
uterine incision is repaired



� In some cases the uterus will invert again, so uterine 
compression sutures can be used for prevention

� Chronic puerperal uterine inversion may become 
apparent weeks after delivery









INJURIES TO THE BIRTH CANAL

� Miner lacerations to life-threatening hemorrhage or 
hematoma



� Vulvovaginal

� Cervical

� Uterine



� Vulvovaginal: 80% at vaginal delivery

� Proximal or distal to LGT are often superficial  

� With little or no bleeding but they occasionally 
needed sutures for hemostasis

� Those large enough to require repair are typically 
associated with short-term voiding difficulty, and an 
indwelling bladder catheter will obviate this



� Laceration of middle or upper third of vagina usually 
are comorbid with injuries of perineum or cervix

� Inspection must be thorough

� For deep lacerations with significant hemorrhage, 
suture repair under effective analgesia or anesthesia, 
clear visualization, capable assistance, and sufficient 
resucitation of hypovolemia are mandatory



� Extensive cervical or vaginal tears should prompt a 
careful search for evidence of retroperitoneal 
hemorrhage or of peritoneal perforation with 
hemorrhage

� Also intrauterine exploration is considered to 
exclude uterine tears or rupture

� If peritoneal perforation or uterine rupture is 
strongly suspected, laparotomy is considered



� Cervical lacerations:

� Superficial laceration in half of all vaginal deliveries

� Most of these measure<0.5 cm and seldom require 
repair

� Cervical lacerations are not usually problematic until 
they cause hemorrhage or extend to the vagina





� Another rare injury is when the entire vaginal 
portion of cervix is avulsed-annular or circular 
detachment

� Rarely, the cervix may be entirely avulsed from the 
vagina in the anterior, posterior, or lateral fornices
an injury termed colporrhexis

� These injuries sometimes follow forceps deliveries 
performed through incompletely dilated cervix with 
the blades applied over the cervix



� In most women, cervical tears reach into the lower 
uterine segment and involve the uterine artery and 
its major branches

� They occasionally extend into the peritoneal cavity

� More severe lacerations manifest as external 
hemorrhage or hematoma



� At times, the edematous anterior cervical lip is 
compressed between the fetal head and maternal 
symphysis pubis

� This usually is of little significance and resolves 
spontaneously

� Rarely this causes severe ischemia and the anterior 
lip may undergo necrosis and subsequently separate 
from the rest of the cervix 



� Cervical lacerations need adequate exposure may be 
in operating room

� An assistant downward pressure on uterus while the 
operator exerts gentle traction on the lips of the 
cervix with ring forceps

� Second assistant with right-angle vaginal wall 
retractors or Breisky vaginal retractors

� Use of suction devices can also aid viewing



� Cervical lacerations 1 or even 2 cm are not repaired 
unless they are bleeding

� Such lacerations heal rapidly

� Deep cervical tears usually require surgical repair

� First suture using 2-0 chromic or polyglactin is 
placed in tissue above the angle

� Then interrupted or continous locking sutures are 
serially placed outward and toward the director





� Puerperal hematomas:

� Vulvar, vulvovaginal, paravaginal, retroperitoneal

� In some cases, a torn vessel lies above the pelvic 
fascia and supralavator hematomas develop

� Risks for puerperal hematoms include vaginal or 
perineal lacerations, episiotomy, or an operative 
delivery

� Any hematoma can also develop following sterch and 
rupture of a blood vessel without an associated 
laceration 









� Diagnosis:

� Rapidly developing and cause excruciating pain

� Tense, tender swelling of varying size rapidly develop

� Echymosis over the skin or epithelium

� Pelvic perssure

� Inability to void

� Hypovolemia

� Abdominal palpation in hematoma extended 
between leafs of broad ligament

� Sonography and CT





� Clinical course and management:
� Small hematomas often remained contained and show 

minimal expansion
� Some cases tissues overlying an expanding hematoma 

may rupture from pressure necrosis
� In some, profuse hemorrhage
� In some, hematoma drains in the forma of large clots and 

old blood  
� In some, that involve the paravaginal space and extend 

above the levator sling, retroperitoneal bleeding may be 
massive and occasionally fatal

� Some hematoma rebled up to 2 weeks postpartum





� The hematomas are managed according to their size, 
location and duration since delivery and expansion

� The small-to-moderate size hematomas may be 
treated expectantly until absorbed

� But if the pain is severe or if the hematoma continues 
to enlarge, surgical exploration is preferable



� Blood loss with large puerperal hematomas is nearly 
always considerably more than the clinical estimate

� Hypovolemia is common, and transfusion are 
frequently required when surgical repaired is 
necessary



� Incision is made at the point of maximum distention, 
blood and clots are evacuated, and bleeding points 
ligated

� The cavity may then be obliterated with absorbable 
sutures 

� Often, no sites of bleeding are identified

� The vagina is packed for 12-24 hrs





� Suralevator hematomas are more difficult to treat

� Although some can be evacuated by vulvar or vaginal 
incisions, laparotomy or interventional embolization 
is a consideration if bleeding continues

� Bakri balloon for paracervical hematomas

� Ultrasound-guided drainage for a recurrent 
supralevator hematoma



� Uterine rupture:

� It is catastrophic

� Primary in a previously intact or unscarred uterus 
incidence 1 in 10000-15000 births

� Secondary in a preexisting incision, injury or 
anomaly of myometrium







� Diagnosis:

� Before hypovolemic shock, symptoms and physical 
findings may appear bizarre unless the the possibility 
of uterine rupture is kept in mind

� The most common sign of uterine rupture is 
nonresasurung fetal heart rate pattern with variable 
decelerations that may evolve into late decelerations 
and bradycardia

�



� In 36 cases of uterine rupture, there were fetal signs 
in 24, maternal signs in 8 and a combination in 3

� Some women experience cessation of contractions

� Pain treffered to chest may result from 
hemoperitoneum and diaphragmatic irritation and 
may be diagnose as pulmonary or amniotic 
embolism instead of uterine rupture



� In some women, the clinical appearance of uterine 
rupture may be mirrors that of placental abruption, 
but in most there is little appreciable pain or 
tenderness

� Pain and tenderness may not be readily apparent 
with narcotics or epidural analgesia given for 
discomfort

� Loss of station on pelvic examination



� Fetus is partly or totally extruded from the uterine 
rupture site and abdominal palpation or vaginal 
examination may be helpful to identify the 
presenting part, which will have move away from the 
pelvic inlet

� A firm contracted uterus may at times be felt 
alongside the fetus

� Sonography may be helpful



� THE CONDITION USUALLY BECOMES EVIDENT 
BECAUSE OF FETAL DISTRESS AND 
OCCASIONALLY BECAUSE OF MATERNAL 
HYPOVOLEMIA FROM CONCEALED 
HEMORRHAGE



� Previous operations and manipulations that traumatize the 
myometrium

� Examples are uterine curettage or perforation, endometrial 
ablation, myomectomy, or operative hystroscopy

� Oxytocin and prostaglandins
� Blunt abdominal trauma
� Internal podalic version and extraction
� Difficult forceps delivery
� Breech extraction
� Unusual fetal enlargement such as with hydrocephaly
� Uterine anomalies and multifetal pregnancy
� Focal inherent weakness in the myometrium; anatomical anomalies 

, leiomyomas, choriocarcinoma, connective tissue defects such as 
Ehlers-Danlos syndrome







� Pathogenesis:

� rupture of previously intact uterus during labor most 
often involves the thin-out lower uterine segment

� They can extend upward or downward

� Bladder may also be lacerated

� If the rupture is of sufficient size, the uterine 
contents will usually escape into the peritoneal cavity



� If the presenting part is firmly engaged, then only a 
portion of fetus may be extruded from the uterus

� Fetal prognosis is largely dependent on the degree of 
placental separation and magnitude of maternal 
hemorrhage and hypovolemia

� In some cases overlying peritoneum remains intact, 
and this usually is accompanied by hemorrhage that 
extends into the broad ligament to cause a large 
retroperitoneal hematoma





� Sometimes there is an incomplete tear on the inside 
of the uterus that extends vertically into the active 
segment and is the source of profuse bleeding

� These tears are usually not visible from below but are 
found at the time of hysterectomy for intractable 
bleeding despite a contracted uterus

� Hemorrhage with this type of tear can be torrential 
and bleeding is usually not slowed until the uterine 
artery pedicles are clamped bilaterally



� Management and outcomes:

� 10% of maternal deaths caused by hemorrhage in 
uterine rupture

� Maternal morbidity is hysterectomy that may be 
necessary to control hemorrhage

perinatal morbidity and mortality which may include 
severe neurological impairments are also high



� With complete rupture hysterectomy may be 
required

� In selected cases, suture repair with uterine 
preservation may be performed

� Uterine rupture recurrence: 20% in one study, and in 
another study women with a uterine dehiscence were 
not more likely to have a subsequent uterine rupture
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