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INTRODUCTION

Obstetrics and gynecology is a subject that deals with a lot of 
blood. Obstetrics is also called “bloody business”. The rate of severe 
postpartum hemorrhage (PPH) requiring transfusion increase from 
30.4 to 96.4 per 10,000 delivery hospitalizations between 1998 and 
1999 to 2008 and 2009, respectively [1]. Gynecology is also closely re-
lated to blood. Large vessel injury is one of the major complications 
in gynecologic oncologic surgery. This is a result of massive transfu-

sion. However, blood transfusion has potential dangerous effects 
which can be classified as infectious and non-infectious risks as well 
as immunologic causes [2]. Implications of blood transfusion occur 
more often in patients treated for hematologic disorder or malig-
nancy at a rate of 1% to 6% [3,4].

Concern about viral infection such as the human immunode-
ficiency virus, hepatitis B and C viruses, Ebstein-Barr virus, cyto-
megalovirus, non A and non B hepatitis viruses are growing [5,6]. 
Transfusion errors contribute to non-infectious complications of 
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Obstetricians and gynecologists frequently deal with hemorrhage so they should 
be familiar with management of patient blood management (PBM). We will re-
view to summarize the alternative measures and interventions used in bloodless 
surgery in the field of obstetrics and gynecology. In the obstetric field, PBM has 
been developed as an evolving evidence-based approach with a number of key 
goals: (i) to identify, evaluate, and manage anemia; (ii) reduce iatrogenic blood 
loss; (iii) optimize hemostasis; and (iv) establish decision thresholds for transfu-
sion. Transfusion, mechanical method including balloon tamponade and uterine 
artery embolization, and intraoperative cell salvage were introduced for PBM. In 
the gynecologic field, PBM is not significantly different from that in the obstet-
ric field. Preoperative managements include iron supplement, erythropoietin 
administration, autologous blood donation, and uterine artery embolization. 
Meticulous hemostasis, short operative time, hypotensive anesthetic techniques, 
hemodilution during operation, blood salvage and pharmacological agents were 
introduced to intraoperative management. Postoperative measures include me-
ticulous postoperative monitoring of the patient, early detection of blood loss, 
reduction of blood sampling, appropriate use of hemopoiesis, normalization of 
cardio-pulmonary function and minimization of oxygen consumption. In conclu-
sion, each obstetrician and gynecologist should be aware about the appropriate 
method for blood conservation and use in practice. A comprehensive approach 
to coordinating all members of the bloodless agent and surgical team is essential.
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blood transfusion and the rate was reported at 1 in 12,000 transfu-
sions performed. Fatality rates was 1 death in 600,000 transfusion er-
rors [7,8]. Adult respiratory distress syndrome, hypothermia, hemo-
siderosis, arrhythmia, hypocalcemia and hypomagnesemia are small 
outbreaks of non-infectious complications [2]. Among the effects 
of immunologic etiology, as a result of blood transfusion, are reac-
tions of acute and delayed hemolysis, fever, allergic reactions, post-
transfusion purpura and transfusion-related acute lung injury [9].

Recently, advances of  technology and procedures in the field 
of medicine make issues that restrict allogenic blood transfusion. 
Nevertheless, even in the obstetrics and gynecologic fields, surgeons 
should be informed of the needs of patients who wish for applica-
tion of blood transfusion. Ignorance of appropriate patient blood 
management (PBM) is one of the reasons. 

In this article, we will introduce the accurate information of PBM 
in the obstetrics and gynecologic field.

OBSTETRICS FIELD

In recent years, PBM has been developed as an evolving evidence-
based approach with a number of key goals: (i) to identify, evaluate, 
and manage anemia; (ii) reduce iatrogenic blood loss; (iii) optimize 
hemostasis; and (iv) establish decision thresholds for transfusion. 
Several obstetric societies recommended guidelines for PBM includ-
ing transfusion and pharmacologic agent. 

1. Transfusion 
Major obstetric hemorrhage needs massive transfusion. It should 

be recommended when there is uncontrolled hemorrhage or when 
use of more than 10 unit packed cells is anticipated [10]. Early trans-
fusion is helpful to avoid dilutional coagulopathy in PPH. However, 
there is no consensus on how to transfuse the women who suffered 
from PPH. Previous studies showed results that used packed red 
blood cell (pRBC) and FFP in a ratio of 1:1 and 1:2 and targeted use 
of platelets in an effort to avoid dilutional coagulopathy with regu-
lar measurement of hemoglobin and clotting by conventional tests 
[11]. Transfusion has advantages such as decrease in mortality and 
multi-organ failure. Disadvantages of transfusion are lung injury, 
cardio-pulmonary volume overload, dilutional coagulopathy and 
iron overload. These can be avoided by regular examination of he-
moglobin and clotting time to guide transfusion.

2. Mechanical Methods

1) Balloon tamponade
The various types of balloons used are Foley’s catheter, Bakri bal-

loon, or sterile glove and condom. Balloon tamponade was effective 
in 91.5% of cases and it was recommended that, this was relatively 
simple technology and should be a part of the existing protocol in 
the management of PPH [12]. This intervention as a tamponade test 
serves as first line surgical management. A positive test controls PPH 
following inflation and a negative test occurs when bleeding does 
not stop with inflation, which is likely result from a genital organ 
laceration. Cases with negative balloon tamponade test and failure 
to arrest bleeding by intra uterine balloon tamponade in uterine 
atony requires immediate surgical intervention.

2) Radiological management
Uterine artery embolization is useful in situations in which 

preservation of fertility is desired when surgical options have been 
exhausted in controlling PPH, both atonic and traumatic. Complica-
tions include local hematoma formation at the site of injection site, 
infection, and ischemic phenomenon including uterine necrosis, 
although rarely. It can be done as an elective or emergency inter-
vention [13]. Emergency indications are persistent atonic PPH and 
surgical complications, uterine tears at the time of cesarean section, 
and bleeding following hysterectomy. Access to the anterior divi-
sion of internal iliac artery is via a femoral artery approach and is 
done by injecting gelatin particles. Use of polyvinyl alcohol particles 
is however, permanent. It usually offers a very high success rate of 
75–100%.

Hysterectomy was avoided in 10 out of 14 cases of major PPH by 
arterial embolization [14].

3. Intraoperative cell salvage
Intraoperative cell salvage is an option in women who refuse 

traditional blood transfusion as well as in MOH? situations. It may 
not be substituted for allogenic blood transfusion but is an adjunct 
to acute resuscitation in PPH and also can reduce the exposure to 
allogenic blood transfusion and its associated risks. It is also cost 
effective. It contains only red cells with essentially no platelets or 
clotting factors. The risk of amniotic fluid embolism is very low if a 
leukocyte depletion filter is used. Infection is also uncommon [15].

GYNECOLOGIC FIELD

Major gynecologic oncologic surgeries have a chance of massive 
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hemorrhage and an emergency intervention are often required to 
control acute blood loss. However, there is no organized consensus 
for bloodless surgery in gynecologic oncology.

1. Preoperative measures

1) Preoperative counselling
Appropriate preoperative counseling is the most important step 

for gynecologic oncologic patients who are hesitant to receive blood 
transfusion. Gynecologic oncologist should be informed of the ad-
vanced non-blood techniques; they should introduce the patient to 
alternatives to transfusion, discuss the risk and benefit of all meth-
ods, and propose the best strategies. A specially prepared consent 
form that clearly outlines the necessary therapeutic options in each 
case and the strategies accepted by the patient should be offered 
preoperatively. Each and every woman is considered responsible 
for any decision concerning management of her health and has the 
right to accept or refuse an applied treatment option. Similarly, gy-
necologic oncologists should respect patients’ beliefs and informed 
choices.

2) Iron supplement
Oral or intravenous iron supplement would be the best option for 

optimizing the preoperative hemoglobin level and stimulation the 
red blood cell formation. The best choice is oral iron but intravenous 
iron is sometimes recommended due to complication of oral iron or 
some weeks intervals? [2]. An acceptable preoperative hemoglobin 
level would be 13 g/dL [16]. 

3) Erythropoietin administration
Another method for the correction of  preoperative anemia is 

the administration of erythropoietin stimulating agents (ESA). Its 
main action is known to cause bone marrow expansion and increase 
red blood cell mass [17]. Nevertheless, the use of ESA has provoked 
concerns about thromboembolism and cardiovascular events [18]. 
Moreover, the use of ESA in cancer patients has been reported that 
such agents might be a stimulator for certain tumor growth [19]. For 
these reasons, FDA discourages the use of ESA in oncologic patients 
for correcting anemia related to chemotherapy [18]. 

4) Autologous blood donation 
Another method is preoperative autologous blood donation. The 

donation of whole blood preparation at 4 units before surgery. The 
blood is then stored and used as autologous blood transfusion dur-
ing surgery [20]. Autologous donation is not recommended to pa-

tients with less than 11 g/dL and those with a focus of infection [2].

5) Uterine artery embolization
Uterine artery embolization is introduced as an effective preop-

erative technique to reduce blood loss during surgery [21,22]. De-
creasing fertility, post embolization pain and infection are known as 
potential risks [23]. 

2. Intraoperative measures
Meticulous hemostasis, short operative time, hypotensive anes-

thetic techniques, hemodilution during operation, blood salvage and 
pharmacological agents were introduced as intraoperative manage-
ment for blood loss.

1) Hypotensive anesthetic techniques
Hypotensive states with mean blood pressure reaching as low as 

60 mmHg, using general anesthetic agents with nitroglycerine, ef-
fectively reduce bleeding during major gynecologic surgery [24]. 
This method is not recommended to patients with cerebrovascular 
disease, severe renal and hepatic failure, cardiovascular disease, hy-
povolemic status and peripheral vascular disease [24].

2) Perioperative blood salvage
Intraoperative blood salvage is a technique that collects blood 

from the abdomen or pelvis of a patient during surgery followed 
by leukocyte depletion filters or irradiation measures [25,26] and 
then transfused back to the patient being operated [9]. This method 
usually is utilized in patients with benign gynecologic disease and 
has limitation in the patient with malignancy due to the potential 
hematogenous spread of tumor cells [27-29]. Nevertheless, previous 
studies showed that perioperative blood salvage has no such poten-
tial risk in the gynecologic oncologic field [25,27,30].

3. Postoperative measures
Postoperative measures include meticulous postoperative moni-

toring of the patient, early detection of bleeding [20,31], reduction of 
blood sampling [20], appropriate use of hemopoiesis [29], normaliza-
tion of cardio-pulmonary function [32] and minimization of oxygen 
consumption [33]. Continuous albumin infusion in the early postop-
erative period might stabilize blood pressure and establish fluid load 
[34]. ESA can be helpful in the cancer patient with anemia under 
chemotherapy [35]; similarly, Granulocyte-colony-stimulating factors 
and platelet growth factor could be considered in the treatment of 
chemotherapy-induced thrombocytopenia [2].
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CONCLUSION

In the obstetrics and gynecologic field, each obstetrician and gy-
necologist should be informed about the available blood conserva-
tion methods and order their application if needed, optimizing the 
patients’ outcome. A multidisciplinary approach is essential with the 
coordination of all members of the bloodless medicine and surgery 
team such as surgeons, anesthesiologists, hemato-oncologists, nurses, 
and pharmacists. Additionally, prediction and assessment of blood 
loss remains the cornerstone for prompt and effective management 
of peri-operative bleeding.
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