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Abstract: Background. The incidence of postpartum haemorrhage in the US is nearly 2% and 

increasing. The mortality rate from the blood loss is 8% domestically and 20% globally despite 

obstetric, hormonal and resuscitative measures. There is a need for simple, quick and readily 

available new means to reverse the shock, particularly in under-served remote areas. Case. Twenty-

one-year-old G1 P0 had an essentially normal delivery with normal vital signs, but placenta was 

retained for 22 minutes. Atony and aggressive vaginal bleeding were noted with drop of blood 

pressure (BP) to 63/37 mmHg and tachycardia to 147 beats per minute (bpm) (shock index = 147/63 = 

2.33). IV fluids and Pitocin 20 mg IV had no effect on bleeding or BP. An auto-transfusion tourniquet 

(A-TT), (HemaShock, OHK Medical Devices, Tirat Carmel, Israel) was placed on one of her legs. 

Within 1 minute blood pressure started to increase and heartrate slowed. Ten minutes after applying 

the A-TT the placenta was delivered, vital signs stabilized, and bleeding slowed down and gradual 

removal of A-TT was started. Blood transfusion was not readily available in this rural hospital. 

Patient and newborn were flown to a medical centre and were discharged the next day in good 

condition. Conclusion. The prompt effect of the A-TT in this case in restoring hemodynamic status 

of the patient suggests that the treatment of hypotension facilitated restoration of blood flow to the 

myometrium smooth muscle, bringing to it both oxygen and metabolites and the short-acting Pitocin, 

resulting in reversal of the uterine atony and intrinsic haemostasis. While massive postpartum blood 

loss leads to shock and hypotension, it is also known that hypotension causes atony, whereby a 

vicious cycle develops. The use of A-TT can break this cycle, help the uterus contract, expel a retained 

placenta and restore the wellbeing of the patient. Additional studies on the use of A-TT in the urgent 

care of postpartum haemorrhage are warranted.  

Keywords: vaginal bleeding; haemorrhagic shock; non-traumatic haemorrhage; obstetric remote 

medicine 

 

Teaching Points 

• When the A-TT is readily available, it can shift 500 cc of blood from each leg to the core in less 

than 20 seconds and block its re-entry.  
• The prompt auto-transfusion of the patient’s own fresh blood with intact clotting factors and 

oxygen carrying capacity increases core blood volume and restores blood pressure and 

myometrial perfusion. 
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• Reversal of shock restores uterine tone and, together with Pitocin, help uterine smooth muscle 

to contract and expel the placenta, thereby resolving the postpartum haemorrhage.  

2. Introduction 

Postpartum haemorrhage (PPH) continues to be the leading life-threatening complication of 

labour and delivery [1–3]. In developing countries 27% of pregnancy-related deaths (PRD) were due 

to PPH [2] and in the US 8.8% of PRD were due to PPH [3]. Access to advanced healthcare in the US 

is clearly the most important reason for this disparity. However, even within the US there are 

significant variations among geographies and ethnic populations with many deliveries taking place 

in less-well equipped community hospitals with lesser availability of obstetric experts, blood banks 

and are managed by family practitioners.  

Over 70% of all PPH are caused by atony of the uterine muscle for a variety of aetiologies [1]. 

Delayed delivery of the placenta or retention of a portion of the placenta can retard uterine 

contraction which facilitates bleeding from the villi. Uterine blood supply at the very end of 

pregnancy is as high as 600 cc per minute and bleeding can be massive. This can quickly lead to loss 

of 25% or more of the patient’s blood volume and development of haemorrhagic shock. The shock 

index (SI = Heart rate/systolic blood pressure) is widely used to assess the severity of haemorrhagic 

patients [4–9] and an SI value greater than 0.9 is usually taken as indicating shock. In the case 

described herewith, a PPH patient developed shock that was reversed by applying a novel auto-

transfusion tourniquet (A-TT) device that quickly shifts about 500 cc of blood from each leg to the 

core; in this case one leg was enough. The relatively precipitous delivery took place in a rural 

California hospital where support facilities, e.g. obstetric specialist or blood bank, were not readily 

available. This case demonstrates how the use of simple and easy to use A-TT can reverse a situation 

that could have otherwise been fatal. 

3. Case Presentation 

A 21 year old G1P0 patient presented to the Emergency Department (ED) of a rural Hospital in 

California High Desert in active labour. Rupture of membranes occurred at 22:45 and she arrived at 

the ED via ambulance in active labour and complete dilation at 5 am. Vital signs upon arrival were 

pulse of 60 bpm and blood pressure of 142/91 mmHg (SI=0.42) (see Figure 1). A normal baby was 

born at 6:32 am, but the placenta was not immediately delivered. Blood pressure dropped sharply to 

74/50 mmHg with heart rate of 145 bpm at 6:51 (SI=1.99) and further to 63/37 mmHg with heart rate 

of 147 bpm (SI = 2.3) at 7:01. Aggressive vaginal bleeding was noted and a second IV was started with 

Pitocin drip of 20mg/1000 cc. At this time the ED physician who was managing this delivery by 

default elected to place an auto-transfusion tourniquet (A-TT) on her leg. This device shifts the entire 

blood volume of the leg to the central circulation and blocks the return of the blood to the leg, 

whereby transfusing the patient with her own fresh blood. The application of the A-TT on a leg takes 

10-20 seconds and approximately 500 cc are shifted from each leg. One minute after the A-TT 

application the pulse dropped to 134 and the BP increased to 93/58 mmHg (SI = 1.44); 5 minutes later 

the pulse was 112 bpm and BP was 112/71 mmHg (SI = 1.0). The blood pressure stabilized and 

remained above 100 mmHg systolic enabling the stepwise removal of the A-TT over a span of 10 

minutes. At this point the uterus, which was atonic at the time of excessive bleeding, contracted, 

bleeding slowed, and the placenta was expelled. The volume of IV fluids with Pitocin was less than 

500 cc at this time. Vital signs continued to be stable while awaiting blood, so no blood was given. 

The patient was airlifted with her healthy full-term baby to a Level 1 trauma centre and was 

discharged home the next day in good condition.  
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Figure 1. Systolic blood pressure, pulse rate and shock index (SI) during labour, delivery, postpartum 

haemorrhage and recovery after auto-transfusion tourniquet (A-TT) placement on one leg. Note the rising of the 

shock index above 1.0 (horizontal dashed line) shortly after onset of bleeding and down-turn soon after A-TT is 

placed. 

4. Discussion 

Like with any severe haemorrhagic shock (SHS), prompt reversal of the deteriorating 

haemodynamic status of the PPH patient is critical for survival. In fact, basic research done in rodents 

in 1998 [10] has shown an inverse linear relationship between blood flow to the uterus and uterine 

contractile activity. The authors concluded that “uterine smooth muscle is closely dependent upon 

its blood supply for maintaining both normal force production and metabolite levels. Consequently, 

even small decrements in flow may have deleterious functional effects”. This research emphasizes 

the criticality of restoring uterine blood supply in reversing uterine atony which is the natural and 

most effective way of stopping endometrial bleeding and expelling the placenta. The placenta 

delivery in this case was 23 minutes after delivery of the baby which is much longer than normal [11] 

and is associated with a substantially increased incidence of PPH.  

4.1. What is the Natural Course of Such Condition? 

This is an obstetrical emergency. The uterus does not contract effectively until the placenta is 

delivered or removed. The open sinuses at the placental bed can bleed large amounts (1-2 litters) very 

rapidly if the uterus is atonic. Uterine contraction is the only effective physiological mechanism to 

stop the bleeding. This contraction is primarily by an intrinsic uterine mechanism that is not activated 

until the placenta is out. As such, treatment to support blood pressure with volume expansion is the 

first step with extrinsic Pitocin and Methergine being used to promote uterine contraction; blood and 

blood products in high rate via large bore venous catheters are often needed. 

4.2. What Are the Physiological Compensatory Mechanisms that Help Reverse the Course? 

Maternal blood volume increases during pregnancy by up to 50% at term. As such, even loss of 

2 liters of blood can be tolerated. The drop in blood pressure can reduce the bleeding to a degree. The 

sympathetic control constricts peripheral vessels and cause extreme compensatory tachycardia as 

seen in this case. Finally, once the uterus contracts, it auto-transfuses between 500 to 1000 cc of blood 

from the uterus into the central circulation, (not much different from the action of the A-TT). 
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4.3. What Are the Complications? 

If exsanguination continues with no effective uterine contraction, the arterial supply to the 

uterus should be ligated, or a hysterectomy performed, but DIC is the dire fatal complication that 

may develop rapidly and irreversibly. 

Based on the above, we can conclude that the placement of the A-TT on one leg in this patient 

provided a time bridge until the removal of the placenta finally facilitated the effective contraction of 

the uterus. As such, there were no complications of the severe blood loss and temporary tissue 

hypoperfusion. The pause after one A-TT was placed and the gradual removal of the device while 

monitoring the hemodynamic status of the patient were according to the A-TT product instructions. 

There were no side effects, and the patient was discharged the following day.  

The A-TT technology, in the form of the HemaClear(R) is safely used in orthopaedic surgery to 

create a bloodless surgical field with over 600,000 cases done in the US and over 2.1 million cases 

globally in the last 20+ years. The A-TT is also in use in emergency medicine as HemaShock(R) for 

cases of severe shock and in cardiac arrest. This case report suggests that additional research should 

be done on its use in obstetric severe shock to validate its usefulness in larger population studies.  

5. Conclusion  

This case report demonstrates how the use of a low-cost and non-invasive mechanical device 

can quickly restore blood pressure and tissue perfusion, thereby promptly interrupting the vicious 

cycle caused by PPH where shock leads to hypoperfusion of the uterus which results in atony, further 

bleeding and deeper shock etc. The setting of this case in a rural hospital with lack of advanced 

resources, would have possibly led to the demise of the patient.  
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