
Gravity flow rate through MaxPlus® 
extension sets

Introduction

It is well documented that the fluid flow rate to the 

patient can be dramatically altered based on the types of 

intravenous fluid delivery devices used. Poiseuille’s Law states 

that tubing length, diameter, and the viscosity of the fluid 

all affect flow rate. Fluid delivery to catheterized patients 

in the ICU may vary from as low as 10mL per hour for 

maintaining an open line, to higher flow rates required for 

fluid replacement. Ninety percent of the patients receiving IV 

therapy, including surgical patients receiving IV sedation, will 

receive fluid delivery at a rate of less than 2 liters per hour. 

The remaining ten percent of patients will require flow rates 

greater than 2 liters per hour. Approximately two percent of 

these will be trauma patients who may require fluid delivery 

rates nearing 1 liter per minute to maintain circulation and 

blood pressure. 

Objective

Verify flow rate performance on commonly used peripheral 

catheters to determine changes in flow with standard bore 

and minibore extension sets. 

Method

Four commonly used catheter sizes were tested for average 

flow rate (L/hr) using a gravity administration set up. Each 

catheter was attached to an IV line with a head height of 

39” and flow rate was measured through the catheter itself 

and then twice more with a standard bore or minibore 

extension set attached. The flow rate of each configuration 

was calculated in liters per hour and the results are noted in the 

chart below. 

Results

Figure 1 shows average flow rate through various catheter 

sizes without tubing attached. Figures 2 and 3 demonstrate 

the average flow rate of each size extension set by itself and 

connected to leading catheter sizes. 

Clinical implication

Ultimately, the inside diameter of the catheter itself will 

create the most restriction to fluid flow. Extension sets will 

also slightly reduce the flow rate because of the extra length 

they add to the system. A minibore extension set, because of 

its small inner diameter, will cause further restriction to fluid 

flow; yet even with a 22 gauge catheter this set up can still 

provide fluid to the patient at a rate of 1.28 L/hr or 21.3 mL/

min, meeting most routine IV therapy delivery requirements.  

It is important to consider the IV therapy application and 

anticipated flow rate when choosing a vein to access, a 

catheter size, and extension set. If high flow volumes are 

required, such as trauma, one should consider accessing a 

large vein and using a large bore catheter and extension set.  

For routine applications, a small bore catheter and small bore 

extension set are more than suitable.  
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16Ga 9.48

18Ga 4.88

20Ga 3.54

22Ga 2.09
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L/hr

Standardbore 7.11

With 16Ga 6.63

With 18Ga 4.39

With 20Ga 3.25

With 22Ga 2.06
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L/hr

Minibore 2.53

With 16Ga 2.23

With 18Ga 1.80

With 20Ga 1.62

With 22Ga 1.28
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