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1 | INTRODUCTION

Acute variceal bleeding is a life-threatening emergency and a major
cause of mortality in patients with cirrhosis, causing up to 70% of upper
gastrointestinal bleeding in this population.! Initial resuscitative medi-
cal therapy using both blood products and medications has improved
outcomes significantly, lowering mortality to approximately 10%-
20%.23 However, for patients with refractory high volume variceal
bleeding, balloon tamponade with a balloon tamponade device pro-
vides an alternative therapy to achieve temporary hemorrhagic control
until patients are hemodynamically stable enough to undergo defini-
tive sclerotherapy or banding treatment.” These devices are associated
with significant iatrogenic complications, including esophageal necro-
sis and perforation.>¢ Here, we describe a novel technique using a dig-
ital Compass Lumbar Puncture’ (Medline, Northfield, IL) and a hand
inflation pump, 3-way stopcock, and tubing from an intravenous pres-
sure bag in order to provide consistent and accurate readings of the

esophageal balloon pressure for a balloon tamponade device.
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Acute variceal bleeding is a life-threatening emergency associated with high mortality.
Balloon tamponade is required for refractory bleeding to allow stabilization for defini-
tive therapy. Unfortunately, these devices are associated with iatrogenic complications
such as esophageal necrosis and perforation. It is imperative to accurately measure the
esophageal balloon pressure to limit these complications. We describe a novel tech-

nique for both initial and continuous pressure monitoring of the esophageal balloon.

balloon tamponade device, variceal bleed

2 | CASE REPORT

A 39-year-old female with history of alcoholic cirrhosis presented via
emergency medical services to a university-affiliated community emer-
gency department (ED) for hematemesis. Initial systolic blood pressure
was in the 50s and her examination was notable for a distended and
tender abdomen with dried perioral blood. Our massive transfusion
protocol was initiated and she was treated with intravenous octreotide
infusion, ceftriaxone, and proton pump inhibitor. While obtaining addi-
tional intravenous access and arterial line for hemodynamic monitor-
ing, the patient became unresponsive, prompting intubation for airway
protection. In conjunction with discussions with our gastroenterology
(GI) colleagues, the plan was established for endoscopy once patient
was hemodynamically stabilized in the intensive care unit (ICU). The
patient was still noted to have ongoing bleeding from the mouth and
nose concerning for continued variceal bleeding. As such, the deci-
sion was made by the ED team to insert a Bard Blakemore tube. The
device was placed successfully on first attempt with an endotracheal

tube introducer device (bougie) inserted in a distal hole to guide initial
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FIGURE 1

(A) Setup of continuous pressure monitoring using Compass in 3 steps: (1) attach Sengstaken-Blakemore (or equivalent) tube to

pressure bag; (2) cut tubing to pressure bag; and (3) attach Compass. (B) Setup from (A) in use for our patient

placement within the esophagus. The gastric balloon was first inflated
with 100 mL of air, and once gastric placement was confirmed in the
stomach with x-ray, it was insufflated to a total volume of 250 mL of air
to achieve gastric variceal tamponade. Constant traction was applied
to the device using a 1 L normal saline bag acting as a 1 kg weight,
which was hung with gauze over an intravenous pole. Once secured,
the patient had >1 liter of blood immediately removed from the gastric
suction port with ongoing bleeding from the nose and mouth, presumed
to be esophageal in origin. Thus, the esophageal balloon was inflated to
35-40 mmHg, at which point, bleeding ceased. Owing to the lack of an
available manometer, the esophageal balloon pressure was continually

monitored by using a lumbar puncture Compass digital pressure moni-

tor connected via a 3-way stopcock to the esophageal balloon port and
a bulb inflation hand pump (Figure 1). The hand bulb allowed for incre-
mental fine tuning of esophageal balloon pressures based on the Com-
pass digital readings. After bleeding was controlled, the patient’s vital
signs began to stabilize. The patient was then transported to the ICU
and the ICU team was instructed on proper care for the balloon tam-
ponade device, as well as how to monitor the esophageal balloon pres-
sure using the Compass.

The ED team was notified that the esophageal balloon had inadver-
tently been inflated to a pressure >199 mmHg for an unknown amount
of time by ICU nursing staff approximately 30 minutes after arrival

to the ICU. This was identified by the reading on the digital Compass
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gauge. This was quickly corrected to a pressure between 35 and 40
mmHg. Gl performed endoscopy 4 hours later, where an esophageal
laceration with continued bleeding was identified. No intervention was
completed by Gl because of concern for a mucosal tear versus possible
perforation. Computed tomography chest imaging by surgery deter-
mined there was no frank esophageal perforation, and their evaluation
favored either a partial or contained perforation, if any perforation was
present at all. At the time, patient was too hemodynamically unstable
for a transjugular intrahepatic portosystemic shunt. The patient sur-
vived for 3 weeks with no evidence of esophageal perforation but con-
tinued critical illness; at that time, goals of care discussion was had with
the family and ICU team, and the decision was ultimately made to tran-
sition patient to a code status of Do Not Resuscitate to reflect the fam-
ily’s wishes on behalf of the patient to not undergo chest compressions
inthe setting of cardiopulmonary arrest. The patient ultimately expired
after family transitioned her to comfort care because of her clinical

condition approximately 3 weeks later.

3 | DISCUSSION

The management of acute variceal bleeding consists of volume replace-
ment, prophylactic antibiotics, and pharmacological therapies such as
vasopressin and octreotide.® For cases refractory to this manage-
ment, balloon tamponade is highly effective for controlling bleeding
temporarily, with immediate control of hemorrhage in over 80% of
patients.” Unfortunately, hemostasis is usually transient and associ-
ated with potentially lethal complications such as necrosis or perfo-
ration of the esophagus, resulting in mortality rates as high as 20%.2
Therefore, balloon tamponade devices should be restricted only to
patients with uncontrollable active bleeding for whom a more defini-
tive therapy is planned within 24 hours of placement.*? Of these com-
plications, esophageal perforation is rare and potentially lethal. Per-
foration may occur secondary to malposition or overinflation of the
esophageal balloon.® However, a manometer may be difficult to find
and successfully attach in a high-pressure, time-limited situation. Here,
we describe a novel technique using a Compass Lumbar Puncture dig-
ital pressure device to allow for a constant real-time monitoring of the
esophageal balloon pressure. This, in combination with a 3-way stop-
cock and a hand bulb inflation pump as described, provided an easy
method to monitor and accurately inflate the esophageal balloon to
a pressure between 35 and 45 mmHg. It should be noted that these
devices generally measure pressure incm H20, so to convert the read-
ing to mmHg, multiply the reading by 0.735. It is important to con-
firm the unit of measurement the digital Compass reports to avoid
an over- or underinflation issue. This device, or others like it, is easily
found and accessible, especially in the ED as an adjunct to commercially
available lumbar puncture kits. They have also been used for central

venous'® and abdominal pressure®?

measurements. Although unfortu-
nately in our presented case the pressure was inadvertently increased
to >199 mmHg, the continued monitoring of this device allowed for
quick detection and correction of this issue, whereas the typical setup

would not have detected this problem.
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4 | CONCLUSION

Balloon tamponade devices placement are typically high-stress, high-
resource usage events that require both prompt patient resuscitation
and good communication skills for the overall resuscitation to have the
greatest chance of success. The instantaneous continuous feedback
provided by a digital monitoring device for a balloon tamponade device
contributes positively to this endeavor. Once the decision to place
a balloon tamponade device has been made, it is imperative that it
is inserted and inflated properly to provide both tamponade of the
varices as well as safe implementation of the device. As demonstrated
here, digital manometry of a balloon tamponade can be accomplished
using items readily found inside most EDs: the pressure ball and
stopcock from a pressure intravenous bag cuff and the digital Compass
from a lumbar puncture kit. This provides the advantage of real-time
digital reading as well as the ability to inflate the device using the
pressure ball. Ensuring proper pressure to create tamponade at the
varices is of the utmost importance as the insertion of a balloon tam-
ponade device may lead to a successful resuscitation free of iatrogenic

injury.

ACKNOWLEDGMENTS

None.

CONFLICTS OF INTEREST

No conflicts of interest to report.

REFERENCES

1. Escorsell A, Pavel O, Cardenas A, et al. Esophageal balloon tampon-
ade versus esophageal stent in controlling acute refractory variceal
bleeding: A multicenter randomized, controlled trial. Hepatology.
2016;63:1957-1967

2. Rodrigues SG, Cardenas A, Escorsell A, Bosch J. Balloon tamponade
and esophageal stenting for esophageal variceal bleeding in cirrhosis:
a systematic review and meta-analysis. Semin Liver Dis. 2019;39:178-
194

3. Chalasani N, Kahi C, Francois F, et al. Improved patient survival after
acute variceal bleeding: a multicenter, cohort study. Am J Gastroenterol.
2003;98:653-659

4. Avgerinos A, Armonis A. Balloon tamponade technique and efficacy in
variceal haemorrhage. Scand J Gastroenterol Suppl. 1994;207:11-16

5. Conn HO. Hazards attending the use of esophageal tamponade. N Engl
JMed. 1958;259:701-707

6. NielsenTS, Charles AV. Lethal esophageal rupture following treatment
with Sengstaken-Blakemore tube in management of variceal bleeding:
a 10-year autopsy study. Forensic Sci Int. 2012;222:19-e22

7. Mirador Biomedical. Compass Lumbar Puncture (for Opening
Pressure). (Accessed November 30, 2021, 2021, at http:/www.
miradorbiomedical.com/products/compass-lumbar-puncture#:~:
text=The%20Compass%20Lumbar%20Puncture%20is%20an%20
inexpensive%2C%20single-use,contact%20a%20Centurion%20
Medical%20Products%20sales%20representative.%20800-358-
4084).

8. de Franchis R, Baveno VF. Revising consensus in portal hypertension:
report of the Baveno V consensus workshop on methodology of diag-
nosis and therapy in portal hypertension. J Hepatol. 2010;53:762-768

9. Garcia-Tsao G, Sanyal AJ, Grace ND, Carey WD, Practice Guidelines
Committee of American Association for Study of Liver D, Practice


http://www.miradorbiomedical.com/products/compass-lumbar-puncture
http://www.miradorbiomedical.com/products/compass-lumbar-puncture

“ | WILEY b

10.

11.

TORRES-GONZALEZ €T AL.

Parameters Committee of American College of G. Prevention and
management of gastroesophageal varices and variceal hemorrhage in
cirrhosis. Am J Gastroenterol. 2007;102:2086-2102

Togashi K, Nandate K, Hoaglan C, Sherman B, Bowdle A. A multicen-
ter evaluation of a compact, sterile, single-use pressure transducer
for central venous catheter placement. Anesth Analg. 2013;116:1018-
1023

Sugrue M, De Waele JJ, De Keulenaer BL, Roberts DJ, Malbrain ML.
A user’s guide to intra-abdominal pressure measurement. Anaesthesiol
Intensive Ther. 2015;47:241-251

How to cite this article: Torres-Gonzalez BH, Powell TL, Yee
J, Hunold KM. Novel Technique for Continuous Pressure
Monitoring of Esophageal Balloon in Balloon Tamponade
Device for Acute Variceal Bleed. JACEP Open. 2022;3:e12725.
https://doi.org/10.1002/emp2.12725


https://doi.org/10.1002/emp2.12725

	Novel technique for continuous pressure monitoring of esophageal balloon in balloon tamponade device for acute variceal bleed
	Abstract
	1 | INTRODUCTION
	2 | CASE REPORT
	3 | DISCUSSION
	4 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	REFERENCES


