
 

Welch Allyn Spot Vital Signs® LXi 

Simulator Use 
 
 
 
 
 
 

The blood pressure module inside the Spot Vital Signs LXi measures blood pressure on the inflation unless there is 
motion, noise, or an irregular signal. Typical blood pressure readings are obtained in 15 seconds or less. In the 
event a reading cannot be obtained on the inflation due to aforementioned reasons, Spot LXi automatically 
performs a step deflation cycle to obtain the blood pressure reading. 
   
Spot LXi uses a two-tube configuration; be certain to use a Welch Allyn two-tube cuff when connecting the device to 
a simulator. Even though simulator Operator’s Manuals may recommend using Y connectors for two-tube cuffs, it is 
imperative that you do not use Y connectors with the Spot LXi device because of the unique fidelity 
requirements of the blood pressure algorithm. 
 
The two tubes of the blood pressure connection are depicted in the diagram below. The simulator must be “T” 
connected to the transducer side of the pneumatic system as shown.  
 
It is also important to note that there is a built-in safety feature with the Spot LXi device.  During inflation, Spot LXi 
will sense a small volume similar to a pediatric cuff and run in a low-pressure mode. Higher BP settings may 
therefore not be achieved unless an external cuff is used. Although many simulators have an internal volume that 
can be used to simulate the actual cuff, all are compatible with an external cuff wrapped around a mandrel. It is 
therefore suggested to always use the external volume setting for all simulator testing. An adult cuff wrapped 
around a hard 3½” diameter mandrel should be used when connecting to a simulator. (Smart Arm II simulators have 
their own external mandrel, which can be used.) 

 
 

 
 
 

 
 

 



 
 
 
 
NIBP Simulator Testing 
There are several non-invasive blood pressure simulators currently on the market. While they all differ in their 
features and pricing, they perform basically the same function – to provide a repeatable non-invasive blood 
pressure signal. As outlined in most of the blood pressure simulator Operator’s Manuals, a simulator should 
never be used to judge accuracy, as this can only be accomplished through clinical studies.   
 
According to the DNI Nevada BP Simulator Manual (section 2.7), “Absolute dynamic accuracy cannot be 
assigned to MAP, diastolic and systolic target values at this time as no standard exists.”   
 
Also stated in the Bio-Tek BP Pump Operator’s Manual Rev E (section 9), “Variations of individual readings of 5, 
6, or even 10 mmHg are quite normal and do not indicate that the (device) or the BP Pump are malfunctioning.” 
 
Blood pressure simulators should be used to check repeatability and conformance to a manufacturer’s 
specifications. Welch Allyn has tested the Spot LXi with leading blood pressure simulators so biomedical 
professionals can perform testing for comparison. The results shown below are averages. Biomedical engineers 
should not expect to match these numbers exactly during their testing. 
 
  
Bio-Tek Instruments BP Pump   Bio-Tek Instrument BP Pump 2  
              
200/150 Systolic Diastolic   200/150 Systolic Diastolic 
  199 159     210 159 
              
120/80 Systolic Diastolic   120/80 Systolic Diastolic 
  120 83     120 80 
              
80/50 Systolic Diastolic   80/50 Systolic Diastolic 
  84 54     89 52 
              
DNI Nevada CuffLink   Clinical Dynamics Smart Arm  
              
200/150 Systolic Diastolic   200/150 Systolic Diastolic 
  211 151     200 153 
              
120/80 Systolic Diastolic   120/80 Systolic Diastolic 
  117 78     126 79 
              
80/50 Systolic Diastolic   80/50 Systolic Diastolic 
  90 50     91 51 
 
 



 

Welch Allyn Spot Vital Signs® LXi 

Simulator Use – Internal 
 
 
 
 
 
 

 
 
Simulators are for Testing Repeatability, Not Accuracy 
There are several non-invasive blood pressure simulators currently on the market. While they all differ in their 
features and pricing, they perform basically the same function – to provide a repeatable non-invasive blood pressure 
signal. As outlined in most of the blood pressure simulator Operator’s Manuals, a simulator should never be used 
to judge accuracy, as this can only be accomplished through clinical studies.   
 
According to the DNI Nevada BP Simulator Manual (section 2.7), “Absolute dynamic accuracy cannot be assigned to 
MAP, diastolic and systolic target values at this time as no standard exists.”   
 
Also stated in the Bio-Tek BP Pump Operator’s Manual Rev E (section 9), “Variations of individual readings of 5, 6, or 
even 10 mmHg are quite normal and do not indicate that the (device) or the BP Pump are malfunctioning.” 

 
 

Spot Vital Signs LXi Blood Pressure Measurement Method 
The blood pressure module inside the Spot Vital Signs LXi measures blood pressure on the inflation unless there is 
motion, noise, or an irregular heartbeat. Typical blood pressure readings are obtained in 15 seconds or less. In the 
event a reading cannot be obtained on the inflation, Spot LXi automatically performs a step deflation cycle to obtain 
the blood pressure reading. 
 
Spot LXi uses two-tube blood pressure tubing and cuffs. One tube is used to force the air from the Spot LXi device 
into the cuff and the second is used to sense the signals coming from the cuff. Since the device forces so much air 
into the cuff so quickly, it cannot accept the signals from the cuff as well, making a second tube necessary.  
 
 
Connecting Spot Vital Signs LXi to Simulators 
Even though simulator Operator’s Manuals may recommend using Y connectors for two-tube cuffs, it is imperative 
that biomeds do not use Y connectors with the Spot LXi device because of the two-tube requirements outlined 
above.  
 
 
How Spot Vital Signs LXi Performs on Simulators 
Blood pressure simulators should be used to check repeatability and conformance to a manufacturer’s 
specifications. Welch Allyn has tested the Spot LXi with leading blood pressure simulators. Biomedical engineers  
can perform their own testing for comparison to these numbers. It is important to note that the results shown below 
are averages; biomedical engineers should not expect to match these numbers exactly during their testing. 
 
 

 
 

 
 

 



 
 
 
Bio-Tek Instruments BP Pump   Bio-Tek Instrument BP Pump 2  
              
200/150 Systolic Diastolic   200/150 Systolic Diastolic 
  199 159     210 159 
              
120/80 Systolic Diastolic   120/80 Systolic Diastolic 
  120 83     120 80 
              
80/50 Systolic Diastolic   80/50 Systolic Diastolic 
  84 54     89 52 
              
DNI Nevada CuffLink   Clinical Dynamics Smart Arm  
              
200/150 Systolic Diastolic   200/150 Systolic Diastolic 
  211 151     200 153 
              
120/80 Systolic Diastolic   120/80 Systolic Diastolic 
  117 78     126 79 
              
80/50 Systolic Diastolic   80/50 Systolic Diastolic 
  90 50     91 51 
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