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Abstract
We report two cases of postpartum intractable bleeding with 

coagulopathy. 

Case 1: A 34-year-old low-risk woman at 39 weeks of gestation was 
admitted to our hospital. After an uneventful vaginal delivery, placenta 
separation failed. Ultrasonography revealed absence of placental 
lacunae suggesting a retained placenta with a lower possibility of 
placenta accreta. Manual separation was then attempted in the 
operating room with success. However, profound vaginal bleeding 
continued despite hemostasis with intrauterine balloon tamponade 
and oxytocin administration. She eventually underwent a subtotal 
hysterectomy. Histological examination showed amniotic fluid emboli 
in the uterine corpus and no placental tissue. 

Case 2: A 30-year-old woman at 38 weeks of gestation was referred 
due to atonic bleeding after a vacuum delivery. Enhanced computed 
tomography showed diffuse intravenous contrast extravasation within 
the uterus. Profound vaginal bleeding continued despite hemostasis 
with uterine artery embolization. She eventually underwent a subtotal 
hysterectomy. Histological examination showed amniotic fluid emboli 
in the uterine corpus. The presented cases had evident etiologies 
such as retained tissue or uterine atony those rarely need to invasive 
procedures for hemostasis, but eventually led to intractable bleeding, 
in which mucin emboli were confirmed in the uterine corpus of both 
cases. We should not exclude the possibility of potential mild amniotic 
fluid embolism among the group of postpartum intractable bleeding 
caused by any etiologies.

Introduction
According to an autopsy registry survey in Japan, half of maternal 

deaths are caused by obstetric hemorrhage excepting amniotic fluid 
embolism (AFE) [1]. These mainly involve DIC related to pregnancy-
induced hypertension, birth canal tears, atonic bleeding, and 
abnormal placental adherence. 

Generally, the cases of postpartum hemorrhage with above 
etiologies can be sufficiently treated with blood transfusion, 
administration of uterotonic agents, bimanual compression of uterus, 
and uterine packing. Few cases are needed to invasive procedures 
such as hysterectomy for hemostasis [2]. Therefore, some additional 
factors might be involved in developing to refractory cases.

AFE develops after the entry of fetal antigen into maternal 
circulation. The entry of amniotic fluid may cause an immunological 
reaction including complement activation, anaphylaxis, and 
inflammatory response followed by developing to respiratory failure, 
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cardiac arrest, and disseminated intravascular coagulation [3,4]. 
The local entry of amniotic fluid may also cause an immunological 
reaction in the uterus followed by developing to a tonic bleeding and 
resulting in refractory to conventional therapies [5]. Then, refractory 
cases are considered as mild AFE [5]. In fact, mild AFE is not rare 
event [6].

The causes of obstetric hemorrhage such as operative deliveries, 
eclampsia, polyhydramnios, cervical lacerations, or uterine rupture 
are also reported as possible causes for the development of AFE [7]. 
Therefore, mild AFE may play an important role for developing 
to refractory case among obstetrical hemorrhage caused by other 
etiologies.

In this report, we present two cases of intractable bleeding with 
coagulopathy involving different clinical courses, in which amniotic 
fluid emboli were confirmed in the uterine corpus of both cases. One 
case was uterine atony and the other involved retained placental 
tissue without abnormal placental attachment to the myometrium. 
In general, consumptive coagulopathy or disseminative intravascular 
coagulation due to evident etiologies should be excluded from entry 
criteria for clinical diagnosis of AFE [5,8]. Accordingly, our cases 
might be failed to include the category for AFE. We discuss the 
involvement of potential mild AFE for intractable bleeding with 
evident etiology. 

Case Report
We obtained informed consent for case report when the patient 

was in hospital.

Case 1

A 34-year-old, gravida 1, para 1, low-risk woman with one 
vaginal delivery was admitted to our hospital at 38 weeks of gestation 
in labor. Her past medical history was unremarkable. Her labor 
process was going well and resulted in the uneventful vaginal delivery 
of a male infant weighing 3423 g. However, the placenta failed to 
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separate despite uterine massage. Ultrasonography on site revealed a 
posterior placenta and no placental lacunas were observed. We made 
a tentative diagnosis of a retained placenta, and manual separation 
was then attempted in the operating room under general anesthesia. 
The manual separation succeeded, but a heavy vaginal bleeding 
started immediately after the operation. We attempted hemostasis 
with intrauterine balloon tamponade and 250 ml of saline infusion 
for 30 minutes. The patient was also resuscitated with freshly frozen 
plasma, packed red cells, and vasoactive agents to promote uterine 
contraction. However, her clotting parameters were worsened with 
increased Activated Partial Thromboplastin Time (APTT; 51.1 sec.) 
and decreased fibrinogen (111 mg/dl). The heavy vaginal bleeding 
continued despite hemostasis, and the patient finally underwent a 
subtotal hysterectomy. During the peripartum course, 30 units of 
packed red blood cells, 30 units of freshly frozen plasma, and 20 units 
of platelet concentrate were infused. Estimated blood loss was 8000 
ml. Postoperatively, she was hemodynamically stable and resulting in 
extubation on the first day after surgery. Histological examination of 
the resected uterus revealed a few microthromboses in small vessels 
of the uterine corpus and no placental tissue remaining. In addition, 
a few amniotic fluid emboli were confirmed in small vessels of the 
uterine corpus (Figure 1).

Case 2

A 30-year-old, gravida 2, para 2, healthy woman was admitted 
to a private clinic for labor induction at 38 weeks of gestation. 
She showed lower extremity edema without proteinuria before 
admission. Her past medical history was unremarkable. Six hours 
after uterine stimulation with oxytocin augmentation, she showed 
a cervix dilatation of 8 cm and rupture of the membrane. She 
simultaneously lost consciousness for 3 minutes with preserved 
blood pressure (111/64 mmHg). Fetal bradycardia (60~80 bpm) 

also occurred and lasted for at least 13 minutes. A female infant 
weighing 3380 g was subsequently delivered by vacuum extraction. 
Immediately after separation of the placenta, a heavy vaginal bleeding 
started. The woman presented hypotension with 65 mmHg of systolic 
blood pressure. She was resuscitated by aggressive administration 
of crystalloid and vasoactive agents. She underwent uterine packing 
for hemostasis. The patient was then immediately transferred to the 
emergency department of our hospital with atonic bleeding after the 
vacuum delivery. On arrival, the blood pressure and heart rate were 
126/33 mmHg and 134 bpm, respectively. Her clotting parameters 
had been altered with increased APTT (≥ 240 sec.) and decreased 
fibrinogen (<10 mg/dl). Vaginal examination showed uterine atony 
with small vaginal laceration. Vaginal bleeding continued. In order 
to identify the source of bleeding, enhanced computed tomography 
was performed and revealed a diffuse intravenous contrast 
extravasation within the uterus. Despite hemostasis with uterine 
artery embolization, the profound vaginal bleeding continued. 
She eventually underwent a subtotal hysterectomy. During the 
peripartum course, estimated blood loss was 8300 ml 46 units of 
packed red blood cells, 44 units of freshly frozen plasma, and 40 
units of platelet concentrate were infused. Postoperatively, she was 
hemodynamically stable and resulting in extubation on the second 
day after surgery. Histological examination of the resected uterus 
revealed a few amniotic fluid emboli in the uterine corpus just beneath 
the endometrium (Figure 2). Small specimen of placental tissue was 
retained on the endometrium with decidual change. Interestingly, 
concentrations of zinc coproporphyrin I (ZnCP-I) and serum sialyl 
Tn antigen (STN) were not elevated (<1.6 pmol/ml and 32.0 U/ml, 
respectively). ZnCP-I and STN are characteristic components in 
meconium and are introduced as a useful serum test for diagnosis of 
AFE [9,10].

Figure 1: Histological section of the resected uterus showing Alcian-blue-stain-positive amniotic fluid embolus in the small vessel (left: H&E×200, right: Alcian 
blue×200).
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Discussion
In the current report, we presented two cases that finally led to 

intractable bleeding with disseminative intravascular coagulation 
through different clinical courses, in which amniotic fluid emboli 
were confirmed in the uterine corpus of both cases. Clinical diagnosis 
in one case involved retained placental tissue, and uterine atony in the 
other case. Generally, consumptive coagulopathy or disseminative 
intravascular coagulation due to evident etiologies should be excluded 
from entry criteria for clinical diagnosis of AFE [5,8]. Therefore, 
our cases might be regarded as exclusion cases for AFE. However, 
the cases of postpartum hemorrhage with both etiologies can be 
sufficiently treated with less invasive therapy [2]. In other words, few 
cases are needed to invasive procedures. Therefore, another factor 
might be involved in developing to intractable bleeding with our 
cases. Subsequently, we assumed the involvement of mild AFE in 
addition to primary etiology for obstetrical hemorrhage.

The presented cases had no other clinical manifestations including 
lung, liver, heart, or renal failure. In addition, there were no elevations 
of ZnCP-I and STN in case 2. Therefore, our presented cases might be 
representing mild AFE. In the autopsy series of AFE, a component of 
amniotic fluid was observed in various organs such as the lung, heart, 
kidney, spleen, pancreas, brain and uterus [11]. It is reported that the 
number of failed organs associated with AFE is significantly lower 
for survivors compared with non-survivors [12]. Therefore, clinical 
manifestations may depend on the number of failed organs. Mild 
AFE may only show intractable bleeding as a clinical manifestation. 
Thus, we may miss the involvement of mild AFE under the presence 
of primary etiology for pregnancy-related coagulopathy.

The factor concerning prerequisites for the development of 
mild AFE may be some kind of lacerations. Yang et al. reported that 
amniotic fluid debris was found in the laceration site vasculature of the 

endocervix in the removed uterus [13]. The case was initially treated 
as isolated coagulopathy after an uneventful delivery. Mathelier et al. 
reported that AFE may develop suddenly after a previous cesarean 
section with placenta previa and accrete [14]. They postulated that 
the presence of abnormal placentation easily provides the laceration 
for amniotic fluid to enter the systemic circulation, causing profound 
bleeding or cardiopulmonary arrest. However, there was no evidence 
of placenta accrete or obvious laceration in the removed uterus in 
case 1 of our study. No previous reports have shown the possibility 
of a retained placenta developing amniotic fluid embolism-related 
coagulopathy until now. The passage of fetal material may occur 
easily in cases involving a large amount of retained tissue and poor 
uterine contraction.

To date, the presence of fetal or amniotic components in the 
maternal circulation is no longer a sufficient condition developing 
to amniotic fluid embolism [3,4]. However, the presence of fetal 
or amniotic components in the maternal circulation is a necessary 
condition for developing to amniotic fluid embolism. In order to 
get closer to precise diagnosis for suspected cases, the inspection of 
obtained tissue for detection of amniotic fluid components is primal 
manner and definitely needed. If the absence of fetal components is 
confirmed by inspection, the case is less likely to be AFE. Nevertheless 
it is unclear the difference between women those develop the fatal 
reaction and women those do not. It is currently thought that the 
AFE develops after a complex reaction based on the type of fetal 
components, the amount of fetal components, and immunological 
reaction of maternal including complement activation, anaphylaxis, 
and inflammatory response [3,4,15]. We also experienced a case of 
AFE with massive platelet aggregations in pulmonary capillaries 
[16], suggesting platelet-activating factor (PAF) might have involved 
in. Therefore, laboratory test including the measurement of serum 
tryptase, complement, or PAF activity might be helpful to support 

Figure 2: Histological section of the resected uterus showing Alcian-blue-stain-positive amniotic fluid embolus in the small vessel beneath the endometrium (left: 
H&E×200, right: Alcian blue×200).
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the diagnosis of AFE. Unfortunately, presented two cases only did the 
examination for amniotic fluid components.

The precise mechanism of intractable bleeding with disseminative 
intravascular coagulation in mild AFE like our cases is not completely 
understood. Recently, Farhana et al. reported that local immune 
reactions cause postpartum acute myometritis followed by uterine 
atony with postpartum hemorrhage [17]. One of the candidates for 
postpartum acute myometritis is amniotic fluid emboli. Coagulopathy 
may then occur if amniotic fluid emboli are present in the uterine 
corpus without obvious lacerations in the uterus. Although a 
comprehensive understanding of the pathophysiological mechanism 
is lacking, histological examination including immunohistochemical 
studies is definitely needed to reveal the precise mechanism in cases 
of intractable bleeding requiring hysterectomy.

AFE is widely recognized as an unpredictable and severe 
complication of pregnancy. Its incidence is approximately 1 in 40,000 
deliveries [18]. Currently, AFE remains a clinical diagnosis [19] 
and the incidence may increase if cases of potential mild AFE with 
primary etiology for pregnancy-related coagulopathy like our cases 
are included. We must pay attention to potential mild AFE in case 
of severe pregnancy-related coagulopathies even if the presence of 
evident etiologies. 
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