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inadvertent high suction pressures. 
Hazards during suctioning are as follows:

During tracheal suctioning:

• Hypoxia/Hypoxemia [1,2,4,5,6,7,8,10,11]*

• Atelectasis [2,5,8]*

• Mucosal tissue tears [5,9,13]*

• Bleeding [5,9,13]*

• Increased risk of infection [3,5,12]*

During nasogastric suctioning:
• Mucosal tissue tears [5,9,13]*

• Bleeding [5,9,13]*

• Increased risk of infection [3,5,12]*

In order to properly set the maximum 
pressure, the fl ow path must be fully 
occluded.

If the fl ow path is not occluded, 
the pressure setting will be too 
high.   

When this happens the clinician inadvertently 
sets the minimum vacuum pressure and may 
expose the patient to high suction pressure 
that may cause harm to the patient during 
suctioning.

Always Occlude-To-Set for proper suction levels

*See Page 4 for reference information

Always follow your institutions recommended 
guidelines for clinical suctioning. 

Recommended Guidelines for setting 
Suction Pressures

Endotracheal [14]* 

Adults  -100 to -140 mmHg
Pediatrics -80 to -100 mmHg
Infants  -60 to -80 mmHg

Nasogastric drainage [15]* 

Adult:  -20 to -80 mmHg (Intermittent)

There are       of clinical suctioning that are 
most commonly overlooked which could lead to over-suctioning 
and various clinical complications:

If not occluded......

The results could be......

and/or not properly set......

tubing left open

tubing 
occluded

Choosing the appropriate 
suction pressure:

Setting the suction pressure 
correctly:

   

?
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Are your                                        helping you to avoid over 
suctioning

When the vacuum adjustment knob is 
depressed, the vacuum fl ow path is 
“automatically occluded” and will accurately 
refl ect maximum suction pressure.  

Because the patented PTS technology 
occludes the fl ow path when the knob is 
depressed, the clinician is not required 
to occlude the fl ow path to set maximum 
pressure.

OHIO MEDICAL’S Push-To-SetTM Technology is an integrated 
passive safety system designed to prevent inadvertent 

over-suctioning.

Push-To-SetTM technology enhances setting safe suction 
pressures through automatic occlusion.

Digital technology enhances display of accurate suction 
pressure  (± 1%) providing unsurpassed safety.

One Simple, One Handed Step

?

THE TECHNOLOGY:   




DID YOU KNOW......

   



clinical excellence program

Ohio Medical Corporation®

1111 Lakeside Drive, Gurnee, Il 60031-4099
1.866.549.6446 | www.ohiomedical.com

255489 (Rev.2) 10/2009

Educational Tools

1. Boba A, Cincotti JJ, Peazza TE, et al. The effects of apnea, endotracheal suction, and oxygen insuffl ation, alone and in combination, 
upon arterial oxygen saturation in anesthetized patients. J Lab Clin Med 1959;53: 680-685. 

2. Boutros AR. Arterial blood oxygenation during and after endotracheal suctioning in the apneic patient. Anesthesiology 1970;32:114-118. 

3. Catanzaro A. Nosocomial tuberculosis. Am Rev Respir Dis 1982;125(5):559-562. 

4. Craig KC, Benson MS, Pierson DJ. Prevention of arterial oxygen desaturation during closed-airway endotracheal suction: effect of 
ventilator mode. Respir Care 1984;29:1013-1018. 

5. Demers RR. Complications of endotracheal suctioning procedures. Respir Care 1982;27:453-457. 

6. Kergin FG, Bean DM, Paul W. Anoxia during intrathoracic operations. J Thorac Surg 1948;17:709-711. 

7. Morrow, Brenda M. Argent, Andrew C. A comprehensive review of pediatric endotracheal suctioning: Effects, indications, and clinical 
practice. Pediatric Critical Care Medicine. 9(5):465-77, 2008 Sep.

8. Rosen M, Hillard EK. The effects of negative pressure during tracheal suction. Anesth Analg 1962;41:50-57. 

9. Sackner MA, Landa JF, Greeneltch N, Robinson MJ. Pathogenesis and prevention of tracheobronchial damage with suction proce-
dures. Chest 1973;64:284-290. 

10. Shim C, Fine N, Fernandez R, Williams MH Jr. Cardiac arrhythmias resulting from tracheal suctioning. Ann Intern Med 1969;71:1149-
1153. 

11. Storm W. Transient bacteremia following endotracheal suctioning in ventilated newborns. Pediatrics 1980;65: 487-490. 

12. Walsh JM, Vanderwarf C, Hoscheit D, Fahey PJ. Unsuspected hemodynamic alterations during endotracheal suctioning. Chest 
1989;95:162-165. 

13. Greene S, Harris C, Singer J. Gastrointestinal decontamination of the poisoned patient. Pediatr Emerg Care. 2008;24:176-178. 

14. Egan’s Fundamentals of Respiratory Care. Wilkins & Stoller. 9th Edition, page 695

15. http://www.queens.edu/pdf/upload/nursing/gastrointestinalintubation.ppt#272,16,NG Suction

1

Enhancing the Safety of Medical Suction

Through Innovative Technology

Patricia Carroll, RN,BC, CEN, RRT, MS

Abstract: Medical suctioning is essential for patient care.

However, few clinicians receive training on the principles of

physics that govern the safe use of medical suction. While all

eight manufacturers of vacuum regulators sold in North

America require occlusion of the tube before setting or chang-

ing vacuum levels, anecdotal evidence reveals that clinicians

are not aware of this requirement or skip this step when

pressed for time. This white paper summarizes the physics

relating to medical suction, the consequences of damaged

mucosa, the risks to patient safety when suction levels are not

properly set and regulated, and technology advances that

enhance patient safety.

Medical suction is an essential part of clinical practice.  Since

the 1920s, it has been used to empty the stomach, and in the

1950s, airway suction levels were first regulated for safety.

Today, medical suction is used for newly born babies and sen-

iors, and in patients weighing between 500 grams and 500

pounds. Medical suction clears the airway, empties the stom-

ach, decompresses the chest, and keeps the operative field

clear. It is essential that clinicians have reliable equipment

that is accurate and easy to use. 

Why a Safety Mindset is Important

The current focus on patient safety extends to suction proce-

dures and routines. When suction pressures are too high,

mucosal damage occurs, both in the airway1 and in the stom-

ach. If too much negative pressure is applied through a chest

tube, lung tissue can be drawn into the eyelets of the thoracic

catheter2. Researchers are examining the connection between

airway mucosal damage and ventilator-associated pneumo-

nia. In pediatrics, airway suction catheters are inserted to a

pre-measured length that avoids letting the suction catheter

come in contact with the tracheal mucosa distal to the endo-

tracheal tube3. Mucosal damage can also be mitigated with

appropriate suction techniques, and every effort should be

made to reduce this insult to the immune system of patients

who are already compromised. Damaged airway mucosa

releases nutrients that support bacterial growth4, and P.

aeruginosa and other organisms are drawn to damaged epithe-

lium5, 6. Mucosal damage in the stomach can result in bleed-

ing and anemia as well as formation of scar tissue.

Physics of Suction

Flow rate is the term used to describe how fast air, fluid, or

secretions are removed from the patient.  Ideally, clinicians

need the best flow rate out of a vacuum system at the lowest

negative pressure. Three main factors affect the flow rate of a

suction system:

•  The amount of negative pressure (vacuum)

•  The resistance of the suction system 

•  The viscosity of the matter being removed

The negative pressure used establishes the pressure gradient

that will move air, fluid, or secretions. Material will move

from an area of higher pressure in the patient to an area of

lower pressure in the suction apparatus.  The resistance of the

system is determined primarily by the most narrow part of the

system — typically, a tubing connector — but the length of

tubing in the system can increase resistance as well. Watery

fluids such as blood will move through the suction system

much more quickly than thick substances such as sputum. At

one time, it was thought that instilling normal saline into an

artificial airway would thin secretions, enhancing the flow of

secretions out of the airway. However, research shows no

thinning occurs and that patients’ oxygenation drops with

saline installation. Thus, the practice should be abandoned7, 8.

Increasing the internal diameter of suction tubing or catheters

will increase flow better than increasing the negative pressure

or shortening the length of the tube. However, in most clini-

cal applications the size of the patient will be the key factor

determining the size of the catheter that can be safely used.

Researchers at the Madigan Army Medical Center explored

factors affecting evacuation of the oropharynx for emergency

airway management. They tested three substances — 90 mL

of water, activated charcoal, and Progresso vegetable soup —

with three different suction systems, progressing from a stan-

dard 0.25-inch internal diameter to a 0.625-inch internal

diameter at its most restrictive point. All systems evacuated

water in three seconds. The larger diameter tubing removed

the soup 10 seconds faster and the charcoal mixture 40 sec-

onds faster than the traditional systems. The researchers note

that this advantage in removing particulate material can speed

airway management and reduce the risk or minimize the com-

plications from aspiration9, 10, 11. 

Occlude to Set for Safety

Vacuum regulators are ever-present in the hospital setting.

Clinicians use them daily and may not be as attentive to this
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