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Introduction

• Critically ill patients in the ICU are continuously monitored for signs of 

improvement and deterioration, based on these measurements clinical 

actions can be made.

• The severity of the patient’s condition and the diagnosis of the patient 

governs the technique used to monitor the patient and the frequency of 

monitoring



Objectives

• The objective of this session is to understand the concept of patient 

monitoring and to know when to monitor , why to monitor, and to how 

does the monitoring technique works.



Types of monitoring

• Patient monitoring can be divided into:

1. Non- invasive (includes inspection and examination)

2. Invasive monitoring

3. Laboratory monitoring





Non invasive blood pressure monitoring

Every method has its pros and cons

1. Auscultation: using sphygmomanometer

2. Palpation

3. Doppler

4. Oscillometry, limitations??



5. Arterial tonometry



• Limitations of arterial tonometry??

1. Patient convenience

2. Irritable patients



Other non invasive cardiovascular monitoring

1. Urine output

2. Sings of heart failure

3. Signs of dehydration

4. Bedside echocardiography

5. Electrogardiograph, limitation??

6. Inferior vena cava U/S



Invasive Cardiovascular monitoring

1. Arterial line

Indications: induced current or anticipated hypotension, wide blood 

pressure deviation, end organ disease necessitating precise beat by beat 

blood pressure regulation, and the need for multiple arterial blood samples.

Disadvantages: Hematoma, bleeding, vasospasm, intraarterial thrombosis, 

pseudoaneyrysm formation, and ischemia



Invasive blood cardiovascular monitoring

• 2. Central venous pressure

• 3. pulmonary artery catheterization



Invasive blood cardiovascular monitoring

• 4. Cardiac output measuring techniques: this can measure a variety of 

measures including cardiac output, systemic vascular resistance, 

pulmonary vascular resistance, stroke volume and extravascular 

pulmonary water

(Thermodilution, dye dilution esophageal Doppler, Fick principal, and pulse 

contour devices).



Non cardiovascular monitoring

1. Pulse oximeter

How does it work? Binds two principles plethysmography and oximetry

Limitations: low perfusion, excessive light, dye, carbon monoxide and 

methemoglobin

Two variations on pulse oximetry are available, pulmonary artery saturation 

and brain oximetry

2. capnography



Non cardiovascular monitoring

3. Neurological system monitoring

• Elecroencephalogram

• Brain oximery



Non cardiovascular monitoring

4. Temperature:

• Temperature using thermistors, and thermocouple

• Non-invasive: tympanic membrane theoretically reflects because the 

auditory canal’s blood supply is form the external carotid artery

• Invasive: pulmonary artery catheter, esophageal temperature and bladder 

pemprater



Non cardiovascular monitoring

5. Respiratory rate

by thoracic impedence and capnograph

6. urinary output

Using catheterization as the most reliable technique 

Normal urine output 0.5 – 1 ml/kg/hr



Non cardiovascular monitoring

• 7. Mechanical ventilator monitoring:

• Is the patient improving or deteriorationg?

• Can I wean the patient?

• Is my ventilator setting relevant to my ABG and clinical condition?

• What are the previous alarms on the monitor?

Variables to look for: spontaneous RR, Compliance, total PEEP, inspiratory 

and expiratory tidal volumes



Laboratory monitoring

This is mainly determined by the clinical condition and the diagnosis of the 

patient it includes:

1. Measurements of inflammation: CBC, CRP, Procalcitonin and other 

inflammatory markers

2. Organ functions: RTF, LFT, brain naturetic peptide

3. Thrombosis measures: fibrinogen degradation products, D.dimer

4. Ventilator follow up: Arterial blood gas



Uncertainty principle
you can never be certain of what you are measuring
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