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Abstract 
Uterine atony remains the major cause of postpartum hemorrhage, and of death 
from postpartum hemorrhage in the United States. While existing guidelines outlin-
ing a general approach to postpartum hemorrhage are useful, recent data suggest that 
greater specificity may be necessary to significantly impact mortality. We present a 
highly specific and methodical approach to the management of uterine atony, which 
addresses what we believe to be the most common cause of preventable maternal 
hemorrhagic death in the US—lack of an intensive, focused approach to atony and 
perseverance with therapies that are not working. This protocol should result in ces-
sation of hemorrhage by medical or surgical means within 1 hour of diagnosis. We 
then apply this protocol to a number of illustrative cases of maternal death due to 
atony. An approach involving the active management of uterine atony may assist cli-
nicians in avoiding severe morbidity and mortality from uterine atony. 
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Postpartum hemorrhage is a major cause of maternal morbidity and mortality through- 
out the world [1]-[3]. Despite the widespread availability of potent uterotonic agents 
and effective surgical techniques for the treatment of uterine atony, this condition also 
remains both the most common etiology of postpartum hemorrhage and the most 
common cause of mortality from such bleeding in the US [1] [3]. A number of useful 
protocols have been developed to guide clinical approaches to the quantification of he-
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morrhage, resource mobilization, fluid and blood replacement and general considera-
tions of available techniques for stopping hemorrhage [3] [4]. However, no evidence 
exists that such protocols are effective in actually reducing maternal mortality. One re-
cent review of maternal deaths in over one million U.S. births compared the effective-
ness of different types of protocols and demonstrated such a general approach to be less 
effective in preventing death from hemorrhage than were unambiguous checklists nar-
rowly directed at specific clinical practices associated with death due to post-cesarean 
pulmonary embolism and hypertensive crisis [1] [3]. These and other investigators 
have observed that adverse outcomes resulting from postpartum hemorrhage are often 
primarily related to inadequately aggressive intervention and delay in utilizing available 
techniques for resolving hemorrhage due to uterine atony [3] [5] [6]. These authors 
postulated that development of a highly specific, checklist-driven protocol for the med-
ical management of postpartum uterine atony may be helpful in avoiding maternal 
deaths resulting from this condition [3]. 

We present here such a protocol for the active management of postpartum uterine 
atony [Figure 1]. It is intended to be initiated upon the diagnosis of postpartum uterine 
atony, utilizes widely available drugs and medical devices, and is intended to ensure the 
resolution of all serious atony-related hemorrhage within an hour by either medical or 
surgical means. 

Following the development of this protocol, we extracted specific clinical data from 
the medical records of 10 women who exsanguinated from uterine atony. These charts 
originated in quality-related reviews performed by the authors in several states between 
2003 and 2011. In all cases a detailed review of the medical records revealed uterine 
atony as the exclusive cause of hemorrhage that led to death. Our goal was to address 3 
questions: 

1) Had this protocol been applied, would the patients have received additional doses 
of drugs directed at the resolution of uterine atony in a shorter time frame than oc-
curred in actual clinical practice? 

2) Had this protocol been applied, would the patients have received earlier transfusion? 
3) Had the protocol been applied, would the patients have come to operative inter-

vention for definitive treatment prior to the time of actual cardiac arrest? 
For each patient, a timeline was constructed detailing the times of administration of 

various drugs following the diagnosis of uterine atony, the initiation of transfusion, the 
onset of severe tachycardia (>120 bpm), the initiation of laparotomy (where applicable) 
and the time of cardiac arrest [Table 1]. A diagnosis of atony was assumed at the time 
of the order for, or actual administration of the first medication directed at resolution 
of atony (other than oxytocin), unless the time of diagnosis was clearly charted as a 
separate observation. We then superimposed upon this timeline an alternative timeline 
directed by the checklist. For purposes of this analysis, we assumed a 20 minute interval 
between the time a laparotomy was called for and actually initiated in patients who had 
been bleeding and treated for at least 40 minutes with 3 different agents prior to the de-
cision for laparotomy. 
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Figure 1. Uterine atony checklist. 

UTERINE ATONY CHECKLIST
This protocol is to be accompanied by general measures for summoning assistance and
instituting supportive care, fluid and blood product infusion. If any drugs used to treat

atony are contraindicated in a specific patient, advance to the next step in the protocol. 
For a diagnosis other than atony, institute condition-specific treatment.

Time EBL (max)* Blood pressure* Pulse*

Atony Diagnosed; 
EBL < 500cc

1. Bimanual compression
2. Oxytocin 40u in 1L NS
wide open
3. Call for drug 1(15 methyl
PGF2α or methergine)

Wait 5 minutes 

Atony Diagnosed;
EBL > 500cc **

1. Continue bimanual
compression
2. Administer drug 1
3. Call for drug 2 (15 methyl
PGF2α or methergine)
4. Type and cross
for 2 units PRBC

Wait 10 minutes

Bleeding persists                          
1. Continue bimanual 
compression
2. Administer Drug 2
3. Call for Drug 3 
(misoprostol) and
tamponade balloon

Wait 15 minutes

Bleeding persists
1. Continue bimanual 
compression 
2. Administer Drug 3 and
place tamponade balloon
3. Prepare OR

Wait 10 minutes   

Bleeding persists = exploratory laparotomy (compression sutures, uterine artery ligation, 
hysterectomy) 
*If at any time EBL >2000cc, institute massive transfusion protocol (6-4-1). If at any time
BP < 80 (s) or < 40 (d) and/or pulse > 120 bpm with continued bleeding, institute MTP and
proceed with laparotomy
** EBL 1000cc for cesarean delivery
Drug doses: misoprostol 600 mcg PR, 15m PGF2α 250 mcg IM, methergine 0.2 mg IM
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Table 1. Clinical details of patients dying of uterine atony. 

 
Case #1 Case #2 Case #3 Case #4 Case #5 

Case #6 
(2008) 

Case #7 
(2000) 

Case #8 
(2003) 

Case #9 
(2007) 

Case #10 
(2011) 

Mean SD 

Time of Delivery 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 
  

Time at Diagnosis of Atony 0:39 0:19 0:41 0:33 0:23 0:10 0:22 0:40 0:05 1:00 
  

Time of Atony Rx #1 0:39 0:19 1:11 0:33 0:23 0:20 0:32 0:50 0:06 1:25 
  

Time of Atony Rx #2 0:57 
 

3:26 1:08 0:27 0:35 0:37 1:10 
 

3:15 
  

Time of Atony Rx #3 1:18 
 

5:06 2:01 0:37 
 

0:52 
     

Time of Exploratory Laparotomy 
  

1:51 3:53 
 

3:50 3:02 4:10 8:00 
   

Time pulse >120 bpm 1:09 1:04 4:11 1:38 1:13 0:35 0:32 
 

2:00 5:15 
  

Time of PRBC #1 1:59 1:39 2:26 2:55 1:57 1:20 1:22 1:40 2:00 5:18 
  

Time of Arrest 3:31 3:55 5:46 6:08 4:57 2:25 1:52 3:10 13:00 8:15 
  

Interval Atony Dx to Rx #1 (min) 0 0 30 0 0 10 10 10 1 25 8.6 11.0 

Interval Atony Dx to PRBC #1 (min) 80 80 105 142 94 70 60 60 115 258 106.4 59.2 

Interval Atony Dx to Ex Lap (min) 
  

70 200 
 

220 160 210 475 
 

222.5 135.3 

Interval Atony to Pulse >120 bpm (min) 20 45 200 65 50 25 10 
 

115 255 87.2 86.4 

Interval Atony to Arrest (min) 172 216 305 335 274 135 90 150 775 435 288.7 200.5 

Interval Pulse >120 to Arrest (min) 142 171 95 270 224 110 80 
 

660 180 214.7 177.9 

 
Formal exemption for IRB approval of this review was obtained from the Baylor 

College of Medicine Institutional Review Board. 
As outlined in Table 1, the times from the diagnosis of atony to the administration of 

the first drug was not appreciably reduced with the protocol, although this was likely a 
product of our definition of atony onset described above. In 8 of 10 cases, application of 
this protocol would appear to have resulted in more timely administration of additional 
drugs. In the 6 cases in which laparotomy preceded cardiac arrest, protocol-directed 
laparotomy would have been initiated an average of 194 minutes earlier than the actual 
laparotomy. In 9 of 10 cases, a massive transfusion protocol would have been initiated 
based on pulse alone at least 30 minutes sooner than was any transfusion at all. This 
would have resulted in application of the massive transfusion protocol an average of 
178 minutes prior to the cardiac arrest. In all 10 cases, application of this protocol 
would have resulted in abandonment of conservative management and application of a 
definitive surgical procedure before the time of actual cardiac arrest. In 9 of 10 cases, 
this would have occurred over an hour prior to cardiac arrest with a mean of 229 mi-
nutes earlier [Table 1]. 

The differential diagnosis of postpartum hemorrhage is short and includes only ute-
rine atony, retained placenta and its variants, upper and lower genital tract lacerations, 
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uterine inversion, and occasional coagulopathy. It is of obvious importance to eliminate 
causes of postpartum hemorrhage other than uterine atony prior to utilization of this 
protocol. Generic treatment of non-specific “postpartum hemorrhage” without one of 
the specific diagnoses listed above is unwise [6]. This intensive and time-limited ap-
proach might be termed the active management of uterine atony. Our data suggest that 
application of this protocol would have resulted in more timely drug treatment, more 
robust transfusion therapy, and hysterectomy when necessary, well prior to cardiac ar-
rest in the majority of women in our series who ultimately exsanguinated. Because of 
the limitations described above in our definition of the onset of atony, it is probable 
that the time frames outlined in Table 1 would have been shortened even more in ac-
tual clinical practice. 

In the application of this protocol, several observations are germane. First, our focus 
in the development of this protocol was to address specific practice patterns that com-
monly result in avoidable maternal death, rather than providing a comprehensive trea-
tise on the management of postpartum hemorrhage. Simplicity is one key to successful 
protocol or checklist development, and the clinical utility of any protocol is inversely 
related to its length, complexity, and the number of embedded arrows and dotted lines. 
We have therefore addressed the most common cause of avoidable maternal death from 
hemorrhage—lack of an intensive, focused approach to atony and perseverance with 
therapies that are not working [3] [5] [6]. This protocol encourages the methodical use 
of a defined sequence of medical therapies incorporating a time element at each step, 
followed when necessary by a definitive surgical approach. 

Accordingly, this protocol does not address the details of obtaining venous access, 
the rapid marshalling of appropriate nursing and physician resources, transfusion 
therapy or eliminating anesthetic agents that interfere with myometrial contraction. 
The omission of these details does not in any way detract from the importance of such 
measures; rather, it simply reflects the fact that excellent protocols addressing these is-
sues already exist [3] [4] [7] [8]. In a similar manner, we do not discuss technical details 
of specific surgical measures for dealing with uterine atony, which are well described in 
the literature. Such measures may include laparotomy, the B-Lynch suture, uterine ar-
tery ligation and hysterectomy [9]-[11]. While any of these measures may ultimately be 
appropriate and necessary for the definitive treatment of uterine atony, it is our expe-
rience that patients in whom any of these surgical procedures have been initiated prior 
to the onset of hypovolemic shock or cardiac arrest are generally in good hands, and 
survive. For the hemodynamically stable patient with very slow, ongoing hemorrhage, 
angiographic embolization may also be an option, but should not generally be used for 
acute, life-threatening bleeding with shock [12]. As emphasized repeatedly in the pro-
tocol, firm bimanual uterine compression is generally highly effective in slowing or 
stopping blood loss due to atony while both general and specific therapeutic measures 
are instituted. 

The three drugs commonly utilized for treatment of uterine atony in the US are PGE 
1 (misoprostol), 15 methyl PGF2α, and methergine [Figure 1]. While none of these 
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agents has been shown to be clinically superior to the others, recent data suggest that 
simultaneous use of misoprostol with oxytocin is unlikely to have added benefit and 
thus either 15 methyl PGF2α or methergine may be a better choice than misoprostol as 
a first line drug [13]. However, these drugs may be used in any order within the proto-
col. Similarly, balloon tamponade may be used prior to the time called for in this pro-
tocol and may be preferred in the presence of shock when effective peripheral absorp-
tion of any drug is unlikely [4] [14]-[16]. Regardless of the order in which these agents 
are used, implementation of this protocol at the first diagnosis of uterine atony will, in 
most cases, result in the administration of all of these drugs and placement of a balloon 
prior to the onset of shock as long as the cumulative timeline for non-surgical resolu-
tion of hemorrhage described in this protocol is not exceeded. Fundamental principles 
of patient safety and standardization dictate that clinicians utilizing this protocol estab-
lish a facility-specific order for drug administration and balloon placement, barring pa-
tient contraindications [17]. 

This checklist includes a flow sheet for formal and methodical documentation of 
elapsed time, estimated blood loss, blood pressure and pulse. We suggest that these 
factors be documented contemporaneously, similar to the procedure for documenta-
tion of Advanced Cardiac Life Support measures [18]. When specified parameters of 
blood loss, pulse or blood pressure are exceeded, our protocol calls for abandonment of 
medical management. Obviously, in special cases (such as patient refusal of transfu-
sion) this time-line may also need to be shortened. 

As with any properly developed and implemented treatment checklist, exceptions 
and variations from the protocol will at times be necessary. Such care is appropriate 
when an experienced clinician at the bedside identifies specific clinical features of an 
individual patient that suggest the need for variation, and can clearly articulate her/his 
rationale for such a decision in the medical record. Similarly, the time frames outlined 
for decision-making are intended as guidelines, which need not always be followed to 
the minute. In particular, we recognize the incredibly difficult nature of decisions re-
garding operative intervention in which the distinction between an unnecessary hyste-
rectomy and an unnecessary death is narrow, and the ideal course of action may, even 
in retrospect be unknowable. We feel it difficult to justify post-hoc criticism of a con-
cerned physician making difficult decisions at the patient’s bedside, which may result in 
hysterectomy. The purpose of this checklist is to assist the clinician in making such de-
cisions on a rational basis, not as an inviolable standard against which he/she should be 
judged. 

Finally, this protocol might be criticized by the observation that additional drugs are 
often called for without allowing for sufficient time to unequivocally demonstrate com-
plete lack of efficacy of the previously administered agents. While it is undoubtedly true 
that some patients may ultimately respond to any of these drugs given enough time (or 
that the problem may resolve with time alone), we believe that the hazards of ongoing 
hemorrhage do not justify additional delay “just in case” a drug might ultimately have 
an effect. If this protocol is followed, sufficient time will have elapsed prior to hyste-
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rectomy to justify a decision that medical therapy has proven ineffective. If atony re-
solves and then recurs, one might either resume the protocol at the point is was 
stopped, or start the drug sequence again while being mindful of cumulative blood loss. 

We also remind the reader that this protocol is presented as a Clinical Opinion, and 
was derived from the available literature, basic science considerations, and our own ex-
tensive clinical experience. We include the data in Table 1 for illustrative purposes only 
and intend no inference that the protocol was or could be derived from these data, or 
that the data in any way prove that application of this protocol would have been life 
saving. While adherence to this protocol represents a reasonable and useful guide to 
medical care, it would be inappropriate to conclude that it in any way represents an ex-
clusive standard, or that had this protocol been applied in an individual case, either 
morbidity or mortality would have been avoided. 

Advances in obstetric care have resulted in significant improvements in mortality 
rates from infection, hypertensive disease and thromboembolism. While neither mor-
bidity nor mortality from any of these causes has been eliminated, reducing mortality 
from postpartum hemorrhage remains an unresolved challenge. We feel that the de-
velopment of a standardized and methodical approach incorporating a time element 
into each step of the medical management of uterine atony is imperative. Our medical 
critical care colleagues long ago abandoned the notion that undirected physician judg-
ment should guide the provision of basic and advanced cardiac life support; such care is 
today directed by highly specific and uniform protocols [18]. Few physicians have suf-
ficient personal experience with unresponsive, life-threatening hemorrhage to allow for 
the effective use of clinical judgment in these situations. Thus we feel that the manage-
ment of severe postpartum atony deserves the same level of concern as does the provi-
sion of basic and advanced life support and that a similar specific, uniform approach is 
justified. 

This protocol provides one such approach that can be tested, validated and modified 
by additional larger scale prospective studies examining not only death but also less 
dramatic endpoints such as blood loss, transfusion, and shock. 
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