
Q 9. Which of the following clinical condition is wavelengths (900 to 1000 nm). During awakening 
associated with an oxygen saturation of approximately from anesthesia, corneal injury may occur if the 
85%? patient rubs his eyes with the probe placed in index 

a. Methemoglobinemia finger.
b. Carboxyhemoglobinemia

Ans. 5(b): Pulse oximetry is accurate in patients with 
c. Sulfhemoglobinemia

dysrhythmias, provided that the plethysmogram has 
d. Sickle cell anemia

reasonable amplitude (i.e. the rhythm should generate 
a peripherally detectable pule). In neonatal hyperoxia, 

Q 10. Fractional oxygen saturation (% HbO ) is the 2 the pulse oximeter cannot evaluate the excess of 
ratio of oxyhemoglobin to which of the following 

oxygen concentrations (↑ in PaO ) in blood. 2hemoglobin?
Peripheral pulses are weak or absent in compartment a. Methemoglobin
syndrome and cardiac arrest.b. Carboxyhemoglobin

c. Deoxyhemoglobin Ans. 6(c): Carbon monoxide poisoning is associated 
d. All of the above with falsely elevated SpO  levels despite a decrease in 2

tissue oxygenation. The rest of the conditions are 
Explanations associated with falsely low SpO readings.2 

Ans. 1 (d): Hagen–Poiseuille law describes the Ans. 7(c): The amplitude of plethysmography 
pressure drop in gas in laminar flow flowing through a responds mainly to change in pulse pressure which 
long cylindrical pipe of constant cross section and would be reflected in venous circulation in the form of 
applies to the gas flow through flowmeters. Paul Bert venous pulsations in tricuspid valve regurgitation. So 
effect describes CNS toxicity that occurs at oxygen pulse oximetery will show an erroneous reading in 
pressures of > 3 ATA and has features like nausea, case of tricuspid incompetence.
vomiting, rigidity, tremors and mentation changes.

Ans. 8(b): The accuracy of pulse oximeter is stated Poynting effect generally refers to the change in the 
over the range of 70% to 100%. If the manufacturer vapor pressure of a liquid when a non-condensable gas 
claims accuracy below 65%, the accuracy must be is mixed with the vapor at saturated conditions and 
stated over the additional range. Other standards applies to mixture of O  and N O in a gas cylinder. Beer 2 2

related to pulse oximeter include: Lambert law states that absorption of light passing 
through a medium increase with the concentration of If the manufacturer claims accuracy during motion or 
medium or substance (greater the number of conditions of low perfusion, this and the test methods 
molecules, greater the absorption) and the distance used to establish it must be disclosed in the 
through which the light travels: greater the distance, instructions for use.
more the number of molecules it encounters on the 

If the pulse oximeter is provided with any physiologic way, greater the absorption.
alarm, there must be an alarm for low SpO2 that is not 

Ans. 2(c): Arterial blood is sampled in addition to all less than 85% SpO2 in the manufacturer-configured 
the other three structures during the peak of pulse alarm preset. 
wave in pulse oximetry. During the trough of pulse 

Ans.9(a): Cyanosis of blood, skin and mucous wave, the pulse oximeter LED's samples Venous blood 
membranes can be caused by greater than 5 grams per + Capillary Blood + Intervening tissue. Therefore, 
cent of deoxyhemaglobinemia, or 1.5 grams per cent of pulse oximeter measures the O2 saturation of 
methemaglobinemia, or 0.5 grams per cent of haemoglobin in arterial blood.
sulphemoglobinemia, requiring immediate medical 

Ans. 3(b): The plethysmograph signal amplitude is attention.
directly proportional to the vascular distensibility 

Ans. 10(d): Fractional oxygen saturation (% HbO2) is over a wide range of cardiac output. The dicrotic notch 
the ratio of oxyhemoglobin to the sum of all functional in pulse oximeter waveform tends to descend towards 
hemoglobin species present, whether available for baseline during increasing vasodilation and gets 
reversible binding to oxygen or not.higher with vasoconstriction.

ReferenceAns. 4(a): Reduced hemoglobin absorbs more light at 
red wavelengths  (650 to  750 nm) while  Dorsh & Dorsh. Understanding Anesthesia 

thoxyhemoglobin absorbs more light at infrared Equipment 5  Edition.
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TRENDS & TECHNOLOGY

Portable, Calibration-Free Spirometer 
nDD Medical technologies have unveiled a spirometer that 
does not need calibration as well as maintenance with a 

rechargeable battery. 

 
www.masimo.com

Miniature Sensor Measures Velocity of Blood Flow 
Below Skin
Kyosera Corporation Japan, 
has developed 

Drip Assist Infusion Rate Monitor
Shiftlabs have introduced 

Sedation Mask 
On-Demand Portable iNO

Source: Third Pole, Boston, US. www.pole3.com

Forehead Pulse Oximeter

 

fingertip thus avoiding the local inconsistencies. The device 
uses  proprietary SET Measure-through Motion and Low 
Perfusion technology to provide accurate readings. It can 

A color measure oxygen saturation (SpO ), pulse rate (PR), 2

touchscreen is used to select perfusion index (PI), and PVI, changes in the perfusion 
settings and to review the index that occur due to breathing.
readings, which are also Source: Masimo, CA. 
interpreted to the ATS/ERS 
guidelines. The spirometer can 
connect to in-clinic EMRs to 
upload its readings via a 
Bluetooth connection to a a tiny optical 

paired PC or via a USB cable. sensor for measuring blood flow 
Source: Easy one Air Spirometer, nDD Medical within subcutaneous tissue. 
Technologies, Switzerland. www.nddmed.com The sensor measures 1.6 mm by 

3.2 mm and only 1 mm in height 
and  can be integrated into 

a device that various devices, including 
automates the calculation of IV smartphones and wearable activity trackers. Within the 
infusion drip rates and total infusion sensor is a laser that shines light onto the skin, and a 
volumes while also being able to alert a photodiode that converts light returning from the skin into 
nurse when a drip rate changes or stops. an electrical signal. By detecting and measuring the Doppler 
It has a  benefit of  accurate medication shift of the returning light compared to what the laser emits, 
dosing as well as infusion time and cost the device can extrapolate how fast red blood cells are 
savings. It allows the clinician to set the moving. The sensor only works on certain parts of the body 
rate of a gravity IV drip while the that includes the ear lobe, fingers, and the forehead. 
technology automatically monitors Readings from such a device may help assess how injured 
drip rate and volume to ensure safe tissue is healing, produce evidence of dehydration, and 

dosing. The device does not require calibration, needs detect altitude sickness.
minimal training, and operates using one AA battery, Source: Kyocera Corporation, Japan
making it incredibly portable. global.kyocera.com
Source:  Drip Assist, Shiftlabs. www.shiftlabs.com

Accutron, part of Crosstex 
Third Pole aims at developing next generation life-saving International, unveiled its new 

therapies capable of serving new AXESS nitrous oxide/oxygen 
cardio-pulmonary markets. nasal sedation mask that is 
Their initial product leverages designed to optimize comfort, 
an iridium spark electrode, minimize anxiety particularly in 
calcium chloride scavenger and children, reduce opportunities 
filter  to deliver continuous for displacement, and allow for 
inhaled nitric oxide (NO) easy access to the mouth for dental and orthodontic 

generated from readily available ambient air. The procedures. It's lightweight and stays out of the way of the 
technology could be integrated with standard ventilators, eyes and  the nostrils as it doesn't have any protruding 
inhalers, or implantable devices, enabling the use of iNO for nipples within its interior. It works with a reusable 
pulmonary hypertension and other diseases in ways never scavenging circuit that sucks up unused gas and recycles it 
before seen. automatically without blowing toward the clinical staff. The 

scavenging circuit can be processed after each use using 
steam sterilization. It's available in three sizes, the smallest 
being for kids that has the option of having bubble gum or 

Masimo has  introduced the mint scent.
TFA-1 disposable forehead Source: Axess low profile nasal mask, Accutron, NY    
sensor that lets clinicians get www.accutron-inc.com
pulse oximetry readings from 
the forehead instead of the 
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