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Abstract: As a leading cause of maternal death, postpartum hemorrhage (PPH) remains a 

worldwide obstetrical problem. However, in most cases, mortality and morbidity can be averted 

if efforts are immediately undertaken to achieve hemostasis. Uterine balloon tamponade has been 

shown to provide effective control of PPH and avoid more invasive surgical procedures and even 

the emergency peripartum hysterectomy. Recent clinical recommendation suggests that balloon 

tamponade should be considered earlier in the treatment cascade in conjunction with uterotonic 

agents to ensure hemostasis in the most timely fashion and maximize clinical outcomes. This 

paper profiles the ebb® Complete Tamponade System, a unique dual-balloon single-use device 

that was developed specifically for hemostatic management of PPH. The ebb system combines 

a uterine conforming balloon that can be rapidly deployed with a vaginal balloon that eliminates 

the need for vaginal packing. The description, indications for use, procedural steps, and clinical 

characterization of this device are presented.
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Introduction
Globally, a woman dies every 4 minutes as a result of postpartum hemorrhage (PPH), 

resulting in 140,000 deaths annually.1 PPH, when not deadly, is also associated with 

serious morbidity and sequelae including adult respiratory distress syndrome, coagu-

lopathy, shock, and loss of fertility due to the emergent necessity for operative hys-

terectomy to control bleeding.2 Consequently, PPH represents a worldwide obstetrical 

challenge that is particularly problematic among low-resource communities.3

However, in the vast majority of cases, PPH is preventable, and death is avoidable 

if an effective management plan can be initiated early and rapidly to affect hemostasis.4 

In fact, in a large state-wide review of pregnancy-related deaths, Berg et al5 concluded 

that almost all deaths due to hemorrhage were potentially preventable.

Uterine atony, retained placental tissue, trauma, and coagulopathy are all impli-

cated separately or in combination in the development of PPH.6 The highest risk of 

mortality and severe morbidity occurs when uncontrolled bleeding develops within 

the first 24 hours following delivery, underscoring the need for rapid deployment of 

hemostatic interventions.2

Because it can be safely and expeditiously deployed in a minimally invasive fash-

ion, balloon tamponade has quickly emerged as a front-line intervention for control 

of severe PPH. Indeed, numerous studies utilizing various balloon tamponade systems 

have documented a hemostatic success rate in excess of 80% in PPH, irrespective of 

Correspondence: Jon E Block
2210 Jackson Street, Suite 401, San 
Francisco, CA 94115, USA
Tel +1 415 775 7947
Fax +1 415 928 0765
Email jb@drjonblock.com 

Journal name: Medical Devices: Evidence and Research
Article Designation: REVIEW
Year: 2018
Volume: 11
Running head verso: McQuivey et al
Running head recto: ebb® Complete Tamponade System
DOI: http://dx.doi.org/10.2147/MDER.S158944

http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.dovepress.com/article_from_submission.php?submission_id=101395
mailto:jb@drjonblock.com
mailto:jb@drjonblock.com


Medical Devices: Evidence and Research 2018:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

58

McQuivey et al

etiology or type of delivery (ie, vaginal, cesarean section).7–10 

Herein, we describe the only dual-balloon tamponade system 

specifically designed to quickly and effectively treat PPH.

Device description
The ebb® Complete Tamponade System (ebb, Clinical Inno-

vations, Salt Lake City, UT, USA) is a disposable, multiple 

lumen catheter attached to an inflatable balloon system 

designed to provide tamponade for controlling hemorrhage 

from the uterus and vagina (Figure 1). The ebb is a dedi-

cated, condition-specific device cleared by the US Food and 

Drug Administration for temporary control or reduction of 

postpartum uterine bleeding in the management of PPH 

(510(k), K153591).

The device consists of two inflatable balloons: the upper 

uterine balloon is inflated inside the uterus and the lower 

vaginal balloon is inflated inside the vagina. Inflation is 

accomplished with isotonic intravenous (IV) fluid such as 

normal saline or Ringer’s lactate. The uterine balloon catheter 

has separate lumens to enable inflation/deflation, irrigation, 

and drainage. The vaginal balloon catheter also has a lumen 

to enable inflation/deflation. The uterine and vaginal balloons 

are permanently assembled and are not to be separated. The 

device may be retained in position for up to 24 hours in the 

postoperative mode of treatment. The ebb is supplied sterile 

in peel open pouches for one-time use for a single patient.

Unique to the ebb is the malleable polyurethane balloon 

material which allows the balloons to conform to the patient’s 

anatomy better than the traditional silicone used in other 

PPH balloon devices. The malleability of the uterine balloon 

allows the device to better occupy the available space inside 

the uterus, regardless of the patient’s anatomy or existing 

pathology (eg, fibroids, uterine horn, etc). The malleable vagi-

nal balloon anchors the uterine balloon, effectively removing 

the need of a vaginal pack – reducing balloon expulsion while 

also providing treatment for vaginal bleeding, if present. 

The maximum recommended fill volumes are 750 mL for 

the uterine balloon and 300 mL for the vaginal balloon. The 

uterine balloon volume may be exceeded if clinically neces-

sary, such as treating global atony vs a lower-uterine segment 

(focal) atony. Importantly, the balloons can be inflated directly 

from any IV bag without the need of a syringe or stopcocks.

Indications for use
The ebb is indicated for use in providing temporary control 

or reduction of postpartum uterine bleeding. Inflation of the 

vaginal balloon anchors the uterine balloon and decreases 

blood flow to the uterus via the collateral pelvic vasculature. 

The ebb should be used in the setting of postpartum uterine 

bleeding when conservative management is warranted. Box 1 

summarizes the contraindications, warnings, and precautions 

associated with the ebb system.

Procedural details
Catheter placement
Only physicians trained to perform vaginal/cervical exami-

nations and who have experience in the placement of an 

intrauterine catheter should perform the procedure. The ebb 

may be used after either a vaginal delivery or cesarean sec-

tion. It is recommended that catheter placement should be 
Figure 1 ebb® Complete Tamponade System.
Note: Courtesy of Clinical Innovations. 
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performed with concomitant ultrasound guidance to ensure 

insertion safety and reduce risk of iatrogenic injury with the 

device. Trendelenberg positioning of the patient has also been 

recommended prior to placement to assist in the insertion of 

the device. The clinical scenario of a PPH requires accurate 

assessment of the patient’s hemodynamic status, and thus a 

quantified blood loss methodology is recommended along 

with close monitoring of urine output with the placement of 

a urinary catheter.

Methods
1. Ensure the stopcocks remain open prior to placement 

to allow any residual air in the system to escape during 

placement. Collapse the uterine balloon loosely around 

and over the tip of the catheter and gently insert the ebb 

by cupping the uterine balloon end of the catheter and 

directly inserting it through the dilated cervix to the fun-

dus. In cases where the cervix is not completely dilated, 

insert the ebb with the clinician’s finger tips at the cervi-

cal os and then gently advancing the catheter tip to the 

fundus.

2. Advance the ebb, under ultrasound guidance, until the 

entire uterine balloon is within the uterine cavity and 

the vaginal balloon is positioned within the vaginal cav-

ity. The space between the uterine and vaginal balloons 

should be within the cervical os.

3. Once the balloons are properly placed, close the stopcocks 

and begin instilling the fluid into the uterine balloon – 

which is clearly labeled “uterine”. The one-way, “rapid-

fill spikes” on the ebb system allow use of standard IV 

bags for immediate inflation. If a catheter is attached to 

an IV fluid bag prior to insertion, make sure to leave the 

fluid bag at or below the level of the balloon to prevent 

premature filling. Warmed IV fluids have been shown to 

be advantageous to the clotting cascade,11 but are not a 

requirement.

4. The fill procedure begins with one hand in the vagina 

and the clinician’s fingers at the level of the cervical 

os, the other hand is placed on the patient’s abdo-

men to determine the level of the fundus and verify 

uterine expansion as the balloon is filled. The uterine 

balloon should be filled beginning with ~250 mL and 

Box 1 Contraindications, warnings, and precautions ebb®

Contraindications

•	 Arterial bleeding requiring surgical exploration or angiographic embolization
•	 A surgical site which would prohibit the device from effectively controlling bleeding
•	 Purulent infections of the vagina, cervix, or uterus
•	 Cases indicating hysterectomy
•	 Cervical cancer
•	 Untreated uterine anomaly
•	 Disseminated intravascular coagulation
•	 Postpartum vaginal bleeding unaccompanied by uterine bleeding

Warnings

•	 The application of this device should be concomitant with close monitoring for signs of ongoing uterine bleeding and/or disseminated 
intravascular coagulation.

•	 Maximum recommended amount of fluid to be used in the uterine balloon when it is in place within the uterus is 750 mL.
•	 Rapid infusion of fluid into uterine balloon at high pressure may increase the risk of uterine rupture.
•	 The fill volume of the uterine balloon must be determined clinically on a case-by-case basis. A maximum fill volume of 750 mL may not be 

clinically appropriate or safe for all patients.
•	 Maximum recommended amount of fluid to be used in the lower vaginal balloon when it is in place in the vagina is 300 mL, with an average fill 

volume of 120–150 mL.
•	 Balloons should always be inflated with sterile isotonic liquid such as normal saline or Ringer’s lactate, and never inflated with air, carbon 

dioxide, or any other gas.
•	 Device should not be left indwelling for >24 hours.

Precautions

•	 This device is restricted to use by a physician.
•	 Close patient monitoring is required at all times during balloon use.
•	 This is a one-time, single-use device.
•	 Prophylactic antibiotics should be considered when this device is placed.
•	 Do not use sharp instruments or clamps on the catheters or balloons since these could damage the device and result in failure.
•	 Avoid excessive force when inserting.
•	 Urine output should be monitored while the ebb is in use.
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increased incrementally until bleeding is stopped or it 

is determined by the clinician that further fill volume 

may result in unsafe overdistention of the uterus. The 

clinician’s examining fingers should remain at the level 

of the cervical os to ensure that the intrauterine balloon 

has not been overinflated, which may cause the balloon 

to prolapse into the vagina. If this is felt, the balloon 

should be deflated and repositioned, then reinflated to 

assure proper positioning.

5. During and after each incremental fill, the clinician should 

determine whether additional fill is warranted and safe, 

based on repeated/continued evaluations of bleeding, 

volume dispensed, resistance to fill, and patient character-

istics such as uterine wall thickness and surgical history. 

Dildy et al12 demonstrated that 45% of patients require 

>500 mL. Unless clinically indicated, it is recommended 

that filling of the uterine balloon should not exceed a 

maximum of 750 mL.

6. Once tamponade is achieved, one may mark the height of 

the fundus on the abdomen to allow for the detection of 

increasing uterine size in the absence of vaginal bleeding, 

a sign of a dangerous concealed hemorrhage. One can 

also evaluate the space between the balloon and fundus 

periodically with ultrasound, if necessary, to rule out a 

concealed hemorrhage.

7. The position of the vaginal balloon with respect to the 

uterine balloon can be adjusted for patient anatomy by 

increasing or decreasing the distance between the two 

balloons using the white locking mechanism found on 

the blue handle of the device.

8. The vaginal balloon may be left uninflated or may be 

inflated as desired. A maximum of 300 mL can be infused 

into the vaginal balloon, although clinical experience 

has demonstrated that 120–150 mL is adequate in most 

cases.

9. An irrigation lumen is provided which allows for irrigation 

of the uterus distal to the uterine balloon should the clini-

cian determine there is a need to ensure drainage lumen 

patency. To irrigate, connect a suitable syringe to the one-

way luer connector on the irrigation lumen and flush with 

a small amount (20–30 mL) of sterile fluid until drainage 

is visualized. If no drainage is visualized after instilling 

20–30 mL of sterile fluid, a clotted system should be sus-

pected and one should evaluate the patient for a potential 

concealed hemorrhage (eg, rising fundal height, vital sign 

decompensation in the absence of continued blood loss 

via the drainage lumen). Irrigation should not be initiated 

for the purpose of dislodging or removing clots.

10. The drainage lumen of the ebb should be connected to a 

graduated collection container and monitored for signs 

of persistent bleeding. If bleeding continues, further 

investigation into the cause of the bleeding should be 

immediately initiated.

11. The stopcocks on each of the uterine and vaginal balloon 

lumens can be used to reduce or increase the volume of 

fluid as required for effective tamponade.

12. External traction may be applied at the physician’s dis-

cretion for cases that require individualization of care to 

increase tamponade effect by securing a 500 g weight up 

to a maximum of 1,000 g (a 1/2 L or 1 L IV bag) to the 

traction ring feature below the vaginal balloon.

Post-cesarean delivery catheter 
placement
In PPH cases following completed cesarean section delivery, 

surgical wound disruption may occur with use of any device. 

Thus, catheter placement should occur under ultrasound guid-

ance to minimize the risk to the uterine scar. It is imperative 

that the proper insertion procedures detailed earlier are fol-

lowed to maximize clinical benefit and minimize hysterotomy 

repair disruption.

Intraoperative cesarean catheter 
placement
Catheter placement at the time of laparotomy during cesarean 

section may also be performed. However, it is recommended 

to avoid the retrograde application (insertion of the device 

though the hysterotomy to the cervix and vagina from above) 

and instead utilize the normal vaginal placement once the 

hysterotomy is closed. The uterus should be clear of any 

retained placental fragments, arterial bleeding, or lacerations, 

and the hysterotomy should be closed immediately. This 

reduces the chance of inadvertently damaging the balloon 

during the hysterotomy repair and reapproximates the myo-

metrium as quickly as possible, reducing blood loss. Once 

the hysterotomy is closed, the ebb system is inserted into the 

uterus via the vagina in the normal fashion. Insertion should 

be performed under direct observation of the uterine incision.

The uterine balloon should then be filled using available 

isotonic fluids directly from any IV bag. Particular attention 

should be paid to uterine distention and suture integrity as the 

balloon is filled. The fill process should be incremental, with 

assessment of volume during and after each incremental fill. 

The drainage lumen should also be assessed following each 

incremental fill to determine if bleeding has been arrested. 
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The vaginal balloon is then positioned and filled in the usual 

fashion to prevent the system from becoming dislodged, and 

then the cesarean section is completed in the normal fashion.

ebb removal
The ebb should be deflated once it is no longer required. The 

timing of this decision is left to the clinician managing the 

patient. In general, once bleeding has been controlled, the 

patient’s hemodynamic status stabilized, and any coagulopa-

thy/acidosis/hypothermia/hypoperfusion has been reversed, 

the catheter should be deflated until it can be atraumatically 

removed and the area observed for signs of persistent or 

recurring bleeding.

The traditional recommendation has been to leave balloon 

tamponade devices in place for 24 hours to assure effective 

hemostasis. However, recent literature suggests that, in 

most cases, 4–6 hours of tamponade is adequate to achieve 

hemostasis.13 In a retrospective cohort study, Einerson et al14 

showed no differences in PPH-related outcomes associated 

with balloon tamponade duration >12 hours compared to 

removal at 2–12 hours. Indeed, in a postpublication exchange, 

these authors speculated that it is reasonable to considerable 

balloon removal before 12 hours if hemostasis is firmly 

established.15,16

Deflation of the balloon may be achieved by an incre-

mental reduction of uterine volume followed by a period of 

observation until the uterine balloon is empty; however, an 

established and proven methodology has not been published. 

Deflation is facilitated by opening the relevant stopcock 

and allowing the fluid to drain out of the balloon(s) into a 

container under gravity drainage. The patient should be care-

fully monitored for any signs of rebleeding or hemodynamic 

instability. If this occurs, the volume should be replaced and 

the system left in place.

Once the balloon drainage has stopped, a syringe may be 

attached to the stopcock and the remaining fluid may be aspi-

rated until there is none left in the balloon(s). Alternatively, 

if quicker deflation is desired, the inflation lumen above the 

spike may be cut. The catheter may then be gently removed. 

After removal, the patient should be carefully monitored for 

any signs of rebleeding or hemodynamic instability.

Preclinical laboratory evaluation
Antony et al17 undertook a bench-top preclinical study to 

characterize the filling capacity and pressure–volume rela-

tionship of various tamponade balloons used in PPH. Seven 

different non-condition-specific (ie, off-label) as well as 

condition-specific (eg, ebb, bakri) catheter balloons were 

filled with water ex vivo, and intraluminal pressure was mea-

sured incrementally as the balloons were filled until rupture 

or until 5,000 mL was reached. The ebb system was one of 

only three balloons to exhibit low intraluminal pressures 

throughout the experiment. Balloons with low intraluminal 

pressure–volume ratios are preferred clinically as they fill 

more easily and rapidly, and to greater volumes. Additionally, 

the ebb was one of two balloons that remained unruptured 

at 5,000 mL – well in excess of the labeled capacity, but 

demonstrating its durability and strength.

Clinical performance characteristics
The clinical performance of the ebb system has been docu-

mented in a number of published reports.12, 18–20 Belfort et al19 

examined the association between incremental infusion of 

fluid volume and intraluminal pressure and uterine blood 

flow using the ebb system in normal postpartum uteri. They 

concluded that intraluminal pressure increases curvilinearly 

as volume of the intrauterine tamponade balloon is increased. 

Thus, they speculated that the hemostatic mechanism of 

action in PPH with balloon tamponade is related to a reduc-

tion in uterine artery perfusion pressure likely resulting from 

direct compression of the artery in the lower segment and/or 

wall conformational changes.

Hemostatic success with the ebb system has been 

documented clinically in women with PPH.12,18 Dildy et al12 

reported that bleeding decreased or stopped in 98% (50 of 51) 

of women with PPH that were refractory to initial adminis-

tration of uterotonic agents. This effect was noted in women 

with uterine atony with or without concomitant placentation 

abnormalities. Dildy et al12 also noted that the ebb vaginal 

balloon serves to eliminate vaginal packing and provided the 

clinical advantage of anchoring the device against expulsion 

and maintaining proper placement. Of important note, in this 

particular study, 45% of the patients required >500 mL of 

fluid in the uterine balloon to treat the PPH appropriately.

Balloon tamponade with the ebb system has also been 

associated with a decrease in maternal morbidity. In a retro-

spective chart review, Breen20 found that introduction of bal-

loon tamponade into the PPH clinical management algorithm 

entirely eliminated the need for emergency hysterectomy 

compared to cases treated with the previous management 

regimen that did not include balloon tamponade.

Discussion
Balloon tamponade has demonstrated excellent hemostatic 

effectiveness in the setting of PPH,7,8,12 even in cases of 

severe bleeding.21 Importantly, the clinical performance of 
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balloon tamponade has been consistent irrespective of bleed-

ing etiology.22 Additionally, compared to other interventions 

(eg, compression suturing), the safety profile is extremely 

attractive with a low documented occurrence of adverse 

events or complications.

Timely and effective hemostasis with balloon tamponade 

has translated clinically to a noteworthy decrease in the need 

for invasive procedures. Laas et al9 reported that introduction 

of balloon tamponade into the standard treatment algorithm 

for PPH resulted in a large and significant decrease in the 

rates of arterial embolization and ligation procedures as well 

as the use of compression sutures. These findings were sub-

sequently confirmed by Gauchotte et al,23 who additionally 

showed a decrease in the need for operative hysterectomy 

following the introduction of balloon tamponade in PPH 

management.

When initially introduced, balloon tamponade for control 

of PPH was mostly promulgated as a secondary or tertiary 

intervention in the treatment cascade and, in almost all cases, 

was recommended after the failure of uterotonic agents.2,24 

However, the body of clinical experience and the introduc-

tion of dedicated, condition-specific balloon systems such 

as ebb now recommend that balloon tamponade should be 

considered much earlier in the treatment course,25 perhaps as 

a first-line intervention working in concert with prostaglandin 

administration.10,26 Indeed, Barinov et al27 recently reported 

that introduction of balloon tamponade as a first-line therapy 

in combination with treatment of coagulopathy resulted in a 

significant reduction in the number of peripartum hysterec-

tomies compared to standard treatment that did not include 

balloon tamponade.

Conclusion
The unique dual-balloon ebb system combines a uterine con-

forming balloon that can be rapidly deployed with a vaginal 

balloon that eliminates the need for vaginal packing. Balloon 

tamponade with the ebb system offers effective hemostasis 

in women with PPH and has the potential added benefit of 

providing a safe fertility sparing treatment.
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