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          Definitions 

  Disseminated Intravascular  Coagulation   ( DIC  )   Systematic 
activation of coagulation pathways causing  diffuse fibrin 
deposition, leading to consumption of coagulation  factors 
and platelets, which can result in hemorrhage and/or throm-
bosis [ 1 ]. Conditions leading to DIC include sepsis, malig-
nancy, trauma, obstetrical complications (amniotic fluid 
embolism, placental abruption, intrauterine fetal demise), 
liver failure, and ABO incompatibility [ 1 ].   
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    Differential Diagnosis [ 2 ]   

   Spontaneous 

     In any group :

•    Bleeding diathesis or other hematologic abnor-
mality including  thrombocytopenia   or DIC  

•   Malignancy: uterine, cervical, vaginal, or gesta-
tional trophoblastic neoplasia  

•   Anticoagulation therapy     

    Nonpregnant   :

•    Endometrial polyps  
•   Uterine fibroids  
•   Adenomyosis  
•   Primary menorrhagia (heavy menses)  
•    Anovulatory bleeding  , such as in polycystic 

ovarian syndrome, perimenopause, or 
hypothyroidism     

    Early      pregnancy   :

•     Complete,   incomplete, threatened abortion, or 
early pregnancy failure  

•   Subchorionic hematoma  
•   Placenta previa (overlying the cervical os)  
•   Placental abruption  
•   Retained products of conception  
•   Gestational trophoblastic neoplasia  
•   Ectopic pregnancy     

   Pregnancy at    20 weeks     of    gestation     or more: 

•    Uterine rupture  
•   Placental abruption  
•   Placenta previa  
•   Cervical dilation     

(continued)
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        This chapter will focus on the diagnosis and management of 
vaginal bleeding in nonpregnant women, attributed to  anovu-
latory bleeding  , menorrhagia, uterine pathology (such as 
fibroids), anticoagulation, or bleeding diatheses. For diagnosis 
and management of ectopic pregnancies, which can result in 
vaginal bleeding (particularly cervical or cesarean scar ectopic 
pregnancies), please refer to Chap.   3    , Pregnancy of  Unknown 
Location and Ectopic   Pregnancy. For diagnosis and manage-
ment of hemorrhage from a spontaneous abortion, please refer 
to Chap.   8    , Spontaneous Abortion. For diagnosis of manage-
ment of bleeding due to intrauterine pregnancies in the second 
or third trimesters, please see Chap.   12    , Obstetrics in the 
Emergency Room. For diagnosis and management of bleeding 
complications of medical or surgical abortion, please see Chap. 
  17    , Induced Abortion. Vaginal hemorrhage due to gynecologic 
malignancies is discussed in Chap. 18, Gynecologic Oncology. 

    Postpartum    : 

•    Atony  
•   Cervical or vaginal lacerations  
•   Uterine inversion  
•   Retained products of conception, including abnor-

mally adherent placenta (i.e. placenta accreta)       

(continued)

  Traumatic

• Vaginal laceration from  intercourse  , assault, or sex-
ual trauma  

•   Surgical site bleeding (such as following a hysterec-
tomy, vaginal surgery, loop electrosurgical excision 
procedure (LEEP), or cone biopsy)  

•   Any uterine instrumentation leading to retained 
products of conception, perforation, atony, or uter-
ine, vaginal, or cervical lacerations  
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  When You Get the Call   Ask for a full set of the patient’s vital 
signs. As a means of triaging the acuity of the patient’s 
bleeding, consider asking the caller to describe the volume of 
bleeding, including whether the source of the vaginal bleeding 
could be visualized or if too much bright red bleeding was 
present. Ensure that a pregnancy test has been performed in 
any premenopausal patient, and request that the patient be 
moved to a private room on bed or stretcher equipped for 
gynecologic exams (i.e., with stirrups).  

  When You Arrive   Review the full vital sign  flow   sheet to assess 
for hemodynamic instability and hemorrhagic shock (Table  2.1 ). 
Assess the patient’s distress, including whether she is pale or 
diaphoretic and whether she is alert and oriented. Confirm that 
the patient has IV access. If there is evidence of significant 
bleeding or vital sign changes, order a second IV to be placed. 
Tachycardia, hypotension, and/or lethargy requires immediate 
resuscitation. Request that blood products be cross-matched, 
and consider requesting delivery of emergency release, 
O-negative blood to the beside for clinically unstable patients.

         History 

 The history may be abbreviated in clinically unstable patients. 
In these patients, the history may consist of a brief review of 
medical problems, medications (including anticoagulants and 
contraception), allergies, prior surgeries, and possible causes 
for her bleeding, such as recent surgery, pregnancy, fibroids, 
anovulation, and known bleeding diathesis. 

 In stable patients, the history of present illness includes 
when the bleeding started and how many maxi pads or tam-
pons she is using per day. Soaking two thick maxi pads or tam-
pons per hour for 2 h is a rough estimate of potentially excessive 
bleeding. Record the date of her last menstrual period. Ask the 
patient whether she has any associated symptoms of pain, fever, 
bowel, or bladder dysfunction. Review whether any activities—
such as intercourse—precipitated the bleeding, which may sug-
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    Table 2.1    Stages of hemorrhagic  shock     
  Class I:  blood volume lost <15 %   Class II : blood volume lost 

15–30 % 

 Heart rate <100 beats per 
minute 

 Heart rate >100 beats per 
minute 

 Blood pressure normal  Blood pressure normal 

 Respiratory rate 14–20 
breaths per minute 

 Respiratory rate 20–30 
breaths per minute 

 Urine output >30 mL/h  Urine output 20–30 mL/h 

 Mental status normal  Mental status mildly 
anxious 

  Class III:  blood volume lost 
30–40 % 

  Class IV : blood volume lost 
>40 % 

 Heart rate >120 beats per 
minute 

 Heart rate >140 beats per 
minute 

 Blood pressure decreased  Blood pressure decreased 

 Respiratory rate 30–40 
breaths per minute 

 Respiratory rate >35 
breaths per minute 

 Urine output 5–15 mL/h  Urine output negligible 

 Mental status anxious/
confused 

 Mental status confused/
lethargic 

  Often marks the onset of 
decompensated hypovolemic 
shock  

   Committee on Trauma [ 4 ]  

gest a laceration, or vaginal cuff injury or dehiscence in a 
patient who has undergone total hysterectomy (particularly 
within the last 6–8 weeks). If the patient underwent recent 
gynecologic surgery, review the operative report. 

 Review the patient’s full  medical history  , including her 
obstetrical history, whether her menses are regular (occurring 
roughly every 21 to 35 days), and whether she has menorrha-
gia or any known uterine lesions including fibroids, polyps, 
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or adenomyosis. Review whether the patient has a current or 
prior gynecologic malignancy, a known bleeding diathesis, or 
history suggestive of a bleeding problem (Table  2.2 ) [ 2 ]. 
Review the patient’s medications, particularly whether she is 
taking anticoagulant or hormonal medications.    

    Physical Examination 

 Assess the patient’s  alertness   and orientation. Check for cap-
illary refill by pressing on the fingernails; delayed reperfusion 
of the fingernail beds is evidence of decreased perfusion, 
associated with sepsis or anemia [ 3 ]. Perform an abdominal 
examination, noting the presence of peritoneal signs, includ-
ing rebound (pain when abdominal pressure is quickly with-
drawn), involuntary guarding, or shake tenderness (pain when 
shaking the patient’s abdomen or bed), which may indicate 
intra-abdominal infection, inflammation,  or hemorrhage. 

If bleeding is heavy, prepare to use wall suction, which is 
available in most emergency room bays and hospital rooms, 
for the speculum exam in order to enhance visualization. 
Localize the source of bleeding, and assess for cervical or 
vaginal lacerations. In a patient likely having a spontaneous 
abortion, if products of conception are visualized extruding 

   Table 2.2    History suggestive of bleeding diathesis   

 One of the following: 

 Menorrhagia (particularly since menarche) 

 Postpartum hemorrhage 

 Peri- or postoperative hemorrhage 

 And/or two of more of the following: 

 Easy bruising (at least once or twice per month) 

 Epistaxis (at least once or twice per month) 

 Bleeding from the gums 

 Family history of excessive bleeding 

   American College of Obstetricians and Gynecologists [2]  
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from the cervical os, remove these and send them to pathol-
ogy for confirmation. Of note, if the tissue cannot be easily 
extracted, abort efforts to remove it. This could represent a 
cervical (or other abnormal) implantation, and extraction 
could lead to severe  hemorrhage  . Similarly, cervical or vagi-
nal polyps or other masses (including possible malignancy) 
should not be removed or biopsied in the emergency room, as 
hemorrhage may result. On bimanual exam, note the uterine 
size, which may indicate the presence of  pregnancy  , adeno-
myosis, or fibroids; also note uterine tenderness.  

    Diagnosis 

  Hemorrhagic shock   can be  diagnosed   clinically, shown in 
Table  2.1  [ 4 ]. Hypotension is defined as systolic blood pres-
sure (SBP) below 90 millimeters of mercury (mmHg) or 
20 % or more below a patient’s baseline [ 5 ,  6 ]. In severely 
decompensated patients, the presence of a femoral pulse can 
be used for reference, reflecting an SBP of 60–70 mmHg; 
alternatively, the presence of a carotid pulse represents an 
SBP of at least 60 mmHg [ 7 ]. Notably, tachycardia is the first 
sign of hemorrhagic shock, and hypotension may not appear 
until 30–40 % of a patient’s blood volume has been lost. 
These findings require immediate, aggressive resuscitation, 
which should begin alongside diagnosis. Resuscitation is dis-
cussed under “ Management ” below. 

 In patients with vaginal bleeding, a complete blood count 
and blood type and antibody screen should be ordered. A 
human chorionic gonadotropin (hCG) should be ordered in 
any patient who is not menopausal, defined as 1 year without 
menses, occurring at a mean age of 51 years [ 8 ]. Complicating 
this definition are some women with over a year of amenor-
rhea who are premenopausal but anovulatory, which is a risk 
factor for endometrial hyperplasia and malignancy and heavy 
bleeding. 

In patients using  anticoagulant medications  , and those 
with major hemorrhage, possible or known bleeding diathe-
sis, pregnancy- related bleeding, or possible disseminated 
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intravascular coagulation, order coagulation studies (pro-
thrombin time (PT) and activated partial thromboplastin 
time (aPTT)) and a fibrinogen [ 1 ]. 

The diagnosis of DIC is both clinical and by laboratory 
criteria (usually thrombocytopenia, low fibrinogen and/or 
prolonged PT/aPTT); serial laboratory testing may reveal 
worsening parameters. In patients with possible bleeding dia-
thesis, particularly von Willebrand disease, check a von 
Willebrand factor, ristocetin cofactor assay, and factor VIII 
level, which are less helpful acutely; pregnancy, thyroid dys-
function, and use of hormonal medication affect these levels 
[ 9 ,  10 ]. In patients with irregular periods or baseline menor-
rhagia, consider checking a thyroid-stimulating  hormone   
(TSH) if not recorded in the past year. 

 If a patient is sufficiently stable to be sent for imaging, a 
pelvic ultrasound should be obtained, which may reveal uter-
ine pathology such as polyps or fibroids. 

 In patients who are  perimenopausal  , anovulatory or oligo- 
ovulatory, obese and/or receiving hormone replacement 
therapy, or any woman over 45 years with irregular bleeding, 
endometrial sampling is recommended to assess for endome-
trial hyperplasia or malignancy [ 2 ]. This is ideally performed 
prior to  initiating any hormones, though sampling should be 
performed in a setting in which the results can be reliably fol-
lowed up. For patients with significant  anovulatory bleeding  , 
uterine evacuation (with curettage or manual vacuum extrac-
tion) can be both diagnostic and therapeutic.  

     Management 

  Management   is determined according to the patient’s clini-
cal stability; hemodynamically unstable patients require 
intervention (detailed below), while stable patients can be 
managed medically. The goal of management of vaginal 
hemorrhage is to significantly reduce or stop a patient’s 
bleeding.  
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     Resuscitation   

 In  hemodynamically   unstable patients, resuscitation should 
begin alongside the assessment. In recommendations drawn 
from the trauma literature, patients receiving massive trans-
fusion (>10 units of packed red cells), red blood cells, fresh 
frozen plasma (FFP), and platelets should be administered in 
a ratio of 1:1:1, meaning 6 units of pooled random donor 
platelets (which equals one apheresis platelet unit) should 
be given for every 6 units of red blood cells and 6 units of 
FFP [ 11 – 13 ]. 

For non-massive, goal-oriented resuscitation, goals include 
(1) hemoglobin greater than 7 g per deciliter (dL), though 
higher thresholds are advisable in elderly patients and those 
with cardiopulmonary disease; (2) platelets above 50,000 per 
uL, particularly if surgery is planned; (3) an international 
normalized ratio (INR) less than 1.5; and (4) a fibrinogen 
level above 100 milligrams (mg) per dL [ 14 ,  15 ]. A patient’s 
goal heart rate should generally be less than 100 beats per 
minute, with urine output at least 0.5 milliliters (mL) per 
kilogram per hour. 

 Please refer to Chap.   13    , Preparing for Urgent or Emergent 
Surgery, for further information regarding specific blood 
products and  fibrinogen   concentrates.  

    Medical Management of Vaginal Hemorrhage 

 In the acute setting, medical management is preferable in 
hemodynamically stable patients with vaginal bleeding attrib-
uted to  anovulatory bleeding  , menorrhagia, or uterine pathol-
ogy such as fibroids and may be helpful in subacute bleeding 
attributed to anticoagulation or bleeding diatheses. Commonly 
used medications are shown in Table  2.3 . 

Medical  management   alone has a limited role in the man-
agement of unstable patients, though intravenous estrogen, in 
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conjunction with resuscitative efforts, can be an effective 
intervention for vaginal hemorrhage, with improvement in 
bleeding within 6 h [ 16 ]. In many unstable patients, medical 
management—such as correction of DIC, reversal of antico-
agulation, treatment of bleeding diathesis, or adjunctive 
treatment with tranexamic acid—may be used, while the 
underlying cause of bleeding (such as retained products of 
conception or severe intrauterine infection) is addressed 
surgically. 

   Medical management of severe vaginal 
hemorrhage 

 For acute vaginal bleeding unrelated to pregnancy, intrave-
nous conjugated equine estrogen (Premarin®, Wyeth 
Pharmaceuticals, Philadelphia, PA, 25 mg IV every 4–6 h) can 

   Table 2.3    Medical management of vaginal bleeding   

 Premarin® (conjugated 
equine estrogen) 

 25 mg IV every 4–6 h, effect should 
be seen in 6–8 h 

 Monophasic oral 
contraceptive pills 

 1 pill PO, up to every 6 h, then 
tapered 

 Tranexamic acid, as 
adjunct 

 IV: 10 mg/kg up to 1 g (or 1 g 
presumptively) over 10 min, 
repeated every 8 h as needed 

 PO: 1 g PO every 6 h, or 1.3 g 
every 8 h. 

 Medroxyprogesterone 
acetate 

 20 mg PO every 8 h (up to 80 mg 
per day) 

 Norethindrone acetate  5–15 mg per day 

   American College of Obstetricians and Gynecologists [2], James 
et al. [9] 
 Please refer to the text for contraindications and side effects of these 
medications 
  PO  by mouth,  IV  intravenous  

P.C. Brady and D. Carusi



41

be used [ 9 ,  16 ]. Improvement is usually seen in 1–2 doses; 
continuation should be reevaluated at 48 h at the latest. This 
 medication   is highly thrombogenic; contraindications to 
estrogen therapy include, but are not limited to, migraines 
with aura, smoking (in women over 35 years of age), prior 
deep vein thrombosis or pulmonary embolism, known throm-
bophilia, cerebrovascular disease, ischemic cardiac disease, 
severe hypertension, complicated vascular disease, peripar-
tum cardiomyopathy within the last 6 months or with 
impaired cardiac function, severe cirrhosis, liver malignancy, 
active breast cancer, and lupus with positive antiphospholipid 
antibodies [ 17 ]. Ultimately, the thrombogenic risks of the 
medication must be weighed against the severity of the bleed-
ing and the risks to the patient of alternative management 
such as surgery. 

 Once bleeding has improved with  IV estrogen  , a patient 
should be transitioned to monophasic combined  oral contra-
ceptive pills (COC)   with 50 micrograms (μg) of ethinyl estra-
diol every 6 h until the bleeding is much improved; a 
suggested downtitration protocol involves decreasing pill 
frequency to every 8 h for 2–7 days and then every 12 h for 
2–7 days, followed by daily administration going forward [ 9 ]. 
Lower doses of ethinyl estradiol and more rapid downtitra-
tion should be considered in patients whose bleeding is much 
improved, particularly patients over age 35 years and/or with 
comorbidities such as diabetes and hypertension [ 17 ].  Side 
effects   of high-dose estrogen therapy include nausea, and 
antiemetics should be prescribed as needed. 

 As an adjunct to treatment of acute bleeding, intravenous 
tranexamic acid can be used.  Tranexamic acid   is an antifibri-
nolytic medication, administered in a dose of 10 mg/kg for a 
maximum of 1 g, or 1 g presumptively (extrapolating from the 
trauma literature) intravenously over 10 min and repeated 
every 8 h as needed [ 18 – 20 ]. Tranexamic acid can also be 
administered orally in the acute setting, 1 gram every 6 h. 
Oral tranexamic acid (1.3 g every 8 h), administered for the 5 
days of menses, is used for chronic menorrhagia and may 
reduce blood loss by up to half [ 21 ]. Contraindications 
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include, but are not limited to, acquired defective color vision 
and active intravascular clotting. The risk of thromboembo-
lism associated with tranexamic acid is controversial, though 
in general, this medication should be used with caution in 
patients at high risk for thromboembolism, including those 
with known thrombophilia or a history of venous thrombo-
embolism [ 22 ]. Dosing should be adjusted in patients with 
renal dysfunction.  

   Medical management of subacute vaginal bleeding 

 For patients without severe hemorrhage or hemodynamic 
instability, upfront use of oral medications can be considered. 
Contraindications to estrogen apply to the use of combined 
oral contraceptive pills and can be found in the Centers for 
Disease Control and Prevention’s U.S. Medical Eligibility 
Criteria for Contraceptive Use [ 17 ]. The patient’s risk of 
 thromboembolism   must be balanced with the severity of her 
bleeding. 

For patients with severe bleeding and anemia, a monopha-
sic COC containing 30–50 μg ethinyl estradiol can be admin-
istered at a dose of 1 tab orally every 6–8 h until the bleeding 
slows significantly, at which point the interval can be downti-
trated over a week to one pill per day [ 9 ]. In patients with 
stable bleeding, a daily COC can be prescribed. 

  Oral progestins   are a useful alternative for the manage-
ment of vaginal bleeding in nonpregnant patients who are not 
appropriate candidates for estrogen-containing medications. 
Options suggested by a European consensus group include 
medroxyprogesterone acetate (20 mg every 8 h, up to 80 mg 
per day) or norethindrone acetate (up to 15 mg per day) [ 9 ,  23 , 
 24 ]. These medications can be continued until bleeding 
improves, at which point the doses can be titrated down over 
a week to daily or twice daily administration. Contraindications 
to progesterone therapy include, but are not limited to, cur-
rent breast cancer and severe liver dysfunction [ 17 ]. 
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  Gonadotropin-releasing hormone agonists  , such as leupro-
lide acetate, are also effective in gradually reducing vaginal 
bleeding, as well as fibroid volume, but are not helpful in the 
acute setting. A 3-month course of treatment with monthly 
3.75 mg intramuscular leuprolide injections is associated with 
a median reduction in fibroid volume of 47 %, and amenor-
rhea is 89 % of women [ 25 ]. Side effects include vasomotor 
symptoms and decreased bone density [ 26 ]. Gonadotropin- 
releasing hormone agonists should be administered in the 
luteal phase of the menstrual cycle to avoid a flare effect [ 27 ]. 

   DIC     For patients with  DIC  , the patient’s bleeding should be 
managed by both addressing the underlying cause and 
correcting the coagulopathy. Patients with platelets less than 
50,000/µL who will undergo a procedure should receive a 
platelet transfusion [ 1 ]. In patients with bleeding and 
prolonged PT or aPTT, fresh frozen plasma (FFP) can be 
administered, for a goal INR of 1.5 [ 28 ]. Fibrinogen levels less 
than 100 mg/dL not improved with FFP should be treated 
with cryoprecipitate or commercially available fibrinogen 
concentrates. Please see Chap.   13    , Preparing for Urgent or 
Emergent Surgery, for more information on blood products 
and fibrinogen concentrates.  

  Von Willebrand Disease   In patients with  type 1 von Willebrand 
disease   and severe bleeding, a ristocetin cofactor assay and 
factor VIII level should be drawn at baseline and 1 h after 
administration of desmopressin (DDAVP, 0.3 ug/kg IV in 50 
mL of saline over 30 minutes) [ 29 ]. Risks of DDAVP include 
vasodilation and hyponatremia. Consult hematology for 
monitoring treatment response and determining ongoing 
management. In patients with type 2 or type 3 disease, 
DDAVP is less likely to be helpful; von Willebrand factor- 
containing products or concentrates can be used (dosing 
varies) [ 29 ]. Additional medical management options for 
patients with von Willebrand disease also include amino-
caproic acid (50–60 mg/kg PO or IV, every 4–6 h) or tranexamic 
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acid (10–15 mg/kg IV every 8–12 h); doses of these medications 
must be adjusted in patients with renal dysfunction [ 29 ].  

   Anticoagulants     In patients with bleeding exacerbated by 
anticoagulant medications, assessment of the acuity of the 
patient’s bleeding is vital to deciding whether her medications 
should be stopped or reversed, in consultation with the 
prescribing physician. At other times, these medications are 
absolutely crucial, such as in patients with mechanical cardiac 
values or active venous thromboses, and solutions to a 
patient’s vaginal bleeding must be found in parallel. Please 
see Chap.   13    , Preparing for Urgent or Emergent Surgery, for 
information on reversing anticoagulant medications.    

    Interventional/Surgical Management 
of Vaginal Hemorrhage 

  Lacerations   of the vagina or cervix leading to significant 
ongoing bleeding, either due to sexual activities, trauma, or 
postoperative complications, should be repaired and may 
require an exam under anesthesia to allow for adequate visu-
alization. In patients with hemorrhage due to a laceration, 
vaginal packing can be placed while mobilizing resources to 
the operating room; the number of sponges or vaginal packs 
should be recorded, to ensure complete removal later. When 
addressing injuries sustained due to sexual activities, patients 
should be asked about sexual abuse or assault, which is 
addressed in further detail in Chap.   9    , Sexual Assault. 

 As a specific note, patients with recent LEEP and cone 
biopsy may also present with postoperative bleeding. For 
these patients, ferric subsulfate solution (Monsel’s solution) 
can be applied, with or without a vaginal packing [ 30 ]. If a 
vaginal packing is placed with plans to observe the patient 
overnight, a Foley catheter should be placed in the bladder. 
Any refractory bleeding will require an exam under 
anesthesia. 
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 For  acute hemorrhage   attributed to uterine bleeding, con-
sider uterine tamponade, which can be performed in parallel 
with resuscitation and medical management, and/or while 
preparing for operative management or uterine artery embo-
lization by interventional radiology. Tamponade is achieved 
by carefully placing one of the following into the uterine cav-
ity using a ring clamp: (1) a 30 mL Foley catheter inflated 
with up to 60 mL of saline and (2) a Bakri® balloon (Cook 
Medical, Bloomington, IN), which can hold up to 500 mL of 
saline, which is usually too large to place into a uterine cavity 
that is neither postabortion nor postpartum [ 31 ]. If these 
techniques are successful, the device can stay in place for 
12–24 h, with or without antibiotic prophylaxis [ 32 ]. If a Foley 
or a Bakri balloon is not available,  laparotomy sponges or 
vaginal packing   can be placed into a postpartum or postabor-
tion uterus (i.e. one sufficiently enlarged to accommodate 
them); a sponge count should be recorded to ensure that all 
are eventually removed. 

 For patients with acute vaginal bleeding, surgical manage-
ment is indicated for those who are clinically unstable and 
who have failed or declined medical or less invasive manage-
ment.  Dilation and curettage   is a common approach to vagi-
nal bleeding in a hemodynamically unstable patient. This 
procedure is both diagnostic and therapeutic, allowing for 
analysis of the endometrium by pathologists for signs of 
hyperplasia or malignancy.  Manual vacuum aspiration  , known 
to be effective for surgical abortions up to 10 weeks of gesta-
tional age and endometrial sampling for hyperplasia or 
malignancy, is an easily accessible method of uterine evacua-
tion that can potentially be performed in the emergency 
room with a paracervical block or light systemic sedation. 
Studies are lacking, however, regarding the efficacy of man-
ual vacuum aspiration in addressing acute vaginal bleeding 
outside of the abortion setting [ 33 ,  34 ]. Appropriate hor-
monal medication should be continued after surgical inter-
vention to further decrease bleeding and prevent recurrence 
of acute hemorrhage. 
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 In patients in whom fertility is not desired, or for whom 
more conservative measures have failed, emergent  endo-
metrial ablation  ,  uterine artery embolization (UAE)  , or 
hysterectomy may be required. None of these methods are 
recommended for women desiring future fertility, and 
endometrial ablation is contraindicated in the setting of 
known or suspected uterine malignancy (and endometrial 
sampling beforehand is mandatory) [ 35 ]. Endometrial abla-
tion entails the transvaginal destruction of the endome-
trium, performed using a variety of methods, including 
hysteroscopic resection, bipolar radiofrequency, microwave 
energy, and heat, among others [ 36 – 38 ]. Uterine artery 
embolization, performed by interventional radiology, 
involves the cannulation of the femoral artery followed by 
catheter-guided delivery of embolic particles to the uterine 
arteries (Fig.  2.1 ) [ 39 ]. UAE is used for the management of 
fibroids and uterine arteriovenous malformations and can 
be considered for the urgent management of refractory 
acute uterine or cervical hemorrhage due to other causes 
[ 40 ,  41 ]. Contraindications include current pregnancy or 
severe coagulopathy in which femoral puncture and intra-
vascular procedure would be very high risk for bleeding. 
Overall,  UAE   is a relatively low-risk and well-tolerated 
procedure, though it can result in significant cramping and 
fevers; complications include groin puncture site infection 
or hematoma, contrast allergy, arterial trauma, or acciden-
tal embolization of nontarget vessels [ 42 ]. Though not rec-
ommended in women desiring future fertility, UAE may be 
required for severe vaginal hemorrhage that would other-
wise require hysterectomy. Successful pregnancies after 
UAE have been reported [ 43 ].

    Hysterectomy   is the most invasive and definitive method 
of control of vaginal bleeding, requiring the longest recovery 
time and associated with the highest morbidity [ 44 ]. The 
method of approach, by laparoscopy or laparotomy, depends 
on the patient’s stability, uterine size, surgical history, and 
physician preference.     
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  Fig. 2.1     Uterine artery embolization  . Pelvic angiogram during bilat-
eral uterine artery embolization, performed in a 24-year-old with 
refractory anovulatory uterine bleeding, not adequately addressed 
with IV conjugated equine estrogen       
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