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Abbreviations 

AED	 :		 Automated	External	Defibrillator
AFO :  Ankle Foot Orthosis
BiPAP : Bi-level Positive Airway Pressure
BLS :  Basic Life Support
BMTU :  Bone marrow
BPS :  Behavioral Pain Scale
CHF :  Congestive Heart Failure
CLABSI :  Catheter associated Blood Stream Infection 
CPAP :  Continuous Positive Pressure Ventilation
CVC :  Central Venous Catheter
CVP :  Central Venous Pressure
DPI :  Dry Powder Inhaler
EMS :  Emergency Medical Services
GCS :  Glasgow Coma Scale
ICP :  Intracranial Pressure
NIV :  Non-Invasive Ventilation
OT :  Operation Theatre
PACU :  Post-operative Anesthesia Unit
PaO2 :  Partial Pressure of Oxygen
PAV :  Proportional Assist Ventilation 
PICC :  Peripherally Inserted Central Catheter
pMDI :  Pressurized Meter Dose Inhaler
PONN :  Post-Operative Nausea and Vomiting
ROM :  Range of Motion
SPO2 :  Saturated Partial Pressure of Oxygen
SSI :  Surgical Site Infection
SVN :  Small Volume Nebulizer
TPN :  Total Parenteral Nutrition
VAS :  Visual Analogue Scale
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Introduction
The	special	field	known	as	perioperative	and	perianesthesia	nursing	includes	a	wide	variety	of	nursing	
functions associated with the patient’s surgical experience during the perioperative period. Perioperative 
nursing addresses the nursing roles relevant to the three phases of the surgical experience: preoperative, 
intraoperative, and postoperative.

Preoperative phase Intraoperative phase Postoperative phase

Begins     when     the     decision 
to      proceed      with      surgical 
intervention is made and ends with 
the transfer of the patient onto the 
operation theatre table.

Begins when the patient is 
transferred onto the OT table 
until   transfer   to   the   post 
anesthesia care unit (PACU) or 
recovery room.

Begins with the admission of the 
patient to the PACU and ends 
with a follow-up evaluation in the 
clinical setting or home.

Knowledge,	skills,	and	committment	for	creating	and	maintaining	a	sterile	field	for	the	patient	safety	is	
essential	whether	that	sterile	field	is	created	in	the	OT	for	a	surgical	procedure,	or	for	the	insertion	of	a	
central line, a dressing change, or the insertion of a urinary catheter. Nurses need to develop competencies  
to prevent surgical site infections .

Preoperative Phase
Preoperative period is vital in a number of areas to ensure patients receive timely and appropriate 
surgical care.

Purposes 
•  Assessing and correcting physiological and psychological problems that may increase surgical risk.
• 	 Giving	the	person	and	significant	others	complete	teaching/	learning	guidelines	regarding	surgery.
•	 Instructing	and	demonstrating	exercises	that	will	benefits	the	person	during	postoperative	period.
•  Planning for discharge and any projected changes in lifestyle due to surgery.

Essential elements 
i.      Preoperative assessment
ii.     Obtaining informed consent
iii.    Preoperative teaching
iv    Physical preparation of the patient
v.     Psychological preparation of the patient

i. Preoperative assessment
 Every attempt should be made to address risk factors that otherwise lead to postoperative 

complications and may hinder recovery. Check documented information prior to interview to 
avoid repetition. Obtain a complete health history of the patient and perform physical examination.

Module-1
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History Taking
Obtain complete history of present illness and reason for surgery, past medical history, medical conditions 
(acute and chronic), previous hospitalization and surgeries, history of any past problem with anesthesia, 
allergies, present medications, substance use: alcohol, tobacco and drugs.

• Review of system: nutritional and fuid status, dentition, respiratory system, cardio vascular system, 
hepatic and urinary system, endocrine system.

• Review preoperative laboratory and diagnostic studies
•  Assess physical needs
• Assess psychological needs
• Assess cultural needs

ii. Obtaining informed consent
 Informed consent is the patient’s autonomous decision about whether to undergo a surgical 

procedure or not Voluntary and written informed consent from the patient is necessary before 
surgery. It is a legal mandate of informed consent that a patient (or the patient’s parent or guardian) 
must	be	provided	with	sufficient	information	before	agreeing	to	surgery.	It	also	helps	the	patient	
to prepare psychologically as it ensures that the patient understands the surgery to be performed. 
Legally appointed representative of family may consent if patient is child (Below 18 years of age), 
unconscious or mentally incompetent.

Principles
•  Adequate disclosure,
•  Voluntarily given consent,
•  Explanation on the advantages, possible risks, complications, disability and   prognosis
•  Understanding and comprehension.

Consent is necessary in the following circumstances;
• Invasive procedures, such as a surgical incision, biopsy, cystoscopy or paracentesis
•	 Different	diagnostic	procedures	requiring	sedation/anesthesia	such	as	angiography
• Procedures involving radiation

iii. Preoperative Teaching
Preoperative teaching to the clients about their surgical procedure and expectations before and 
after surgery is best done during the preoperative period. Clients are more alert and free from pain 
at this time. Information or teaching plan varies with the type of surgery and the length of the 
hospitalization. Multiple teaching strategies should be used (verbal, written, return demonstration) 
depending on the patient’s needs and abilities.

•  Explanation and demonstration about deep breathing and coughing exercises, incentive 
spirometry should be done. Teach deep breathing and coughing exercises to promote optimal 
lung expansion and resulting blood oxygenation after anesthesia.

• These pulmonary exercises should begin as soon as the patient arrives on the surgical unit and 
continue until the patient is discharged. Even if he or she is not fully awake from anesthesia, 
the patient can be asked to take several deep breaths.

•	 Demonstrate	how	to	use	an	incentive	spirometer,	especially.	Pulmonary/cardiac	surgery	patient.	
If a thoracic or abdominal incision is anticipated, demonstrate how to splint the incision to 
minimize pressure and control pain. Inform that medications are available to relieve pain.

• Mobility and active body movements; position changes, feet and leg exercises. Early and 
frequent ambulation increases metabolism and pulmonary aeration and, in general, improves 

Peri operative Nursing Care
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all body functions. The patient is encouraged to be out of bed as soon as possible (i.e., on the 
day	of	surgery,	or	no	later	than	the	first	postoperative	day).	This	practice	is	especially	valuable	
in preventing pulmonary complications in older patients.

• Postoperative pain management
• Use of monitoring devices, postoperative IV lines and tubing, drains, NG tube.

iv. Physical Preparation of the patient :
Nutrition, fluids and elimination
Adequate hydration and nutrition promote healing. Usually “NPO after midnight” followed because 
anesthesia depresses gastrointestinal functioning and there is a danger to vomit and aspirate during 
the administration of a general anesthesia.

Bowel and bladder elimination
Enemas should not be prescribed commonly unless the patient is undergoing abdominal or pelvic 
surgery. The enema help prevent contamination of the peritoneum (during surgery) by faeces and 
allow	satisfactory	visualization	of	the	surgical	site.	Prior	to	surgery,	an	indwelling/Foley	catheter	
may be ordered to ensure that the bladder remains empty.

Hygiene, surgical skin preparation
Clients should be instructed to bath or shower the evening or morning of surgery (or both). The 
purpose of hygienic measures is to reduce the risk of wound infection by reducing the amount of 
bacteria on the client’s skin. The client’s nails should be trimmed and free of polish. All cosmetics 
should be removed so that the nail beds, skin, and lips are visible when circulation is assessed. 
The surgical site should be cleansed with an antimicrobial to remove soil and reduce the resident 
microbial count to sub pathogenic levels. Generally hair is not removed preoperatively unless the 
hair at or around the incision site is likely to interfere with the operation. If hair must be removed, 
do not use razors anymore.

Medications, special orders
Preoperative medications should be given to the client prior to going to the OT Commonly used 
preoperative medications are antiemetic, anticholinergic, sedatives and antibiotics. Adequate sleep 
helps the client manage the stress of surgery and helps healing. Sedative is often ordered, e.g. 
alprazolam. Nurses must check the surgeon’s order for special requirements (e.g., the insertion 
of a nasogastric tube prior to surgery, administration of medications, such as insulin drip, or the 
application of ant emboli stockings etc.).

Care of valuables, prosthesis
Valuables	such	as	jewellery	and	money	should	be	given	to	the	patient’s	family.	If	valuables/money	
cannot be sent home, they need to be labelled and placed in a locked storage area as per the 
hospital’s	policy	with	the	witness.	All	prostheses	(artificial	body	parts)	such	as	partial	or	complete	
dentures,	contact	lenses,	hearing	aids,	artificial	limbs	and	eyeglasses,	wigs	must	be	removed	before	
surgery.	Identification	and	allergy	band	is	worn	on	the	patient’s	wrist.

Safety protocols
It includes identifying the patient and surgery to be performed. Surgical Safety Checklist (SSC) is 
a tool to reduce the risk of preventable complications during the perioperative period and surgical 
site marking is done for the safety of the patients.

Peri operative Nursing Care
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v. Psychological preparation of the patient
Assist	the	patient	to	identify	coping	strategies	that	he/she	used	to	decrease	fear.	Discussions	with	
the patient to determine the source of fears can help with expression of concerns. The general 
preoperative teaching will also help decrease anxiety in many patients. Knowing ahead of time 
about the possible need for a ventilator, drainage tubes, or other types of equipment will help 
decrease anxiety in the postoperative period.

Documentation

Preoperative	checklists	contain	critical	elements	that	must	be	checked	and	verified	preoperatively.	
The completed chart is accompanied with the patient to the OT with the surgical consent form 
attached along with all laboratory reports and nurses’ record. Patients are usually transported to the 
pre-surgical unit in the bed or stretcher about 30-60 minutes before the anesthetic is given. Provide 
enough blankets to prevent chilling and a small head pillow should be provided. Nurses from the 
ward should provide complete handover of the patient with complete documents to the operation 
theatre	staffs.

PREOPERATIVE CHECKLIST

Name of the patient: …………………………………….                       IP No: …..

Age/Sex:………..                                                                          Unit/ward.………………..

Ward: ……………………………                                                    Bed No: …………….

Diagnosis: ……………………………… ..........                                  Date: ………….….…..

Date and time of Operation:. ……………………….……                     Name of operation:………….

Type of anesthesia:………………

Name	of	surgeon/unit………………..                                           

 Name	of	anesthesiologist/	Unit

NPO Since: ……                                                                           Urine voided time: ……

Vital Signs:

Temp. ……….                        SP02 ……...

Pulse……..                            BP ………

Respiration ……..                  Weight ………..

Preoperative checklist and surgical safety checklist (SCC) must be checked and 
verified preoperatively to ensure patient safety.

Peri operative Nursing Care
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Name and signature of ward nurse ………...……
Name and signature of OT nurse………………...
Date/	Time

Strict aseptic technique is needed at all times in OT to prevent surgical site infections.

1.

Criteria Yes No N/A Remarks

DOCUMENTATION 
COMPLETE

a.   Written informed consent 
signed

b.  OT Charge paid
c.  History and physical 

examination documents
d.  Medicine cardex
e.  Pre-anesthetic checkup (PAC) 

form
f.   History of allergies noted

2.
PHYSICAL
PREPARATION
DONE

a.		Bath/Sponge	done
b.  OT gown worn
c.		Removal	of	jewelry/artificial	

teeth/contact	lens/hearing	aids/
prosthesis

d.   Personal clothing and 
underwear removed

e.		Polish/artificial	nails	removed
f.   Operative site marked
g.  Surgical part preparation done
h.  Hair clipping done
i.   Preoperative teaching done
j.   Premedication done
k.  Necessary drugs and articles 

arranged

3. INVESTIGATION 
COMPLETE

a.  Lab test (Biochemistry, 
Hematology,

     BT CT, Blood grouping)
b.  Serology (HIV, HBs Ag, HCV)

c.  Radiology
•   X-Ray
•  CT Scan
•  MRI 

No.
No.
No.

d. Ultrasonography Reports 
(USG)

e.	ECG/Echocardiography									
Reports

f.  Other Investigations
g.  Blood products arranged

S.N.

Peri operative Nursing Care
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PATIENT HAS CONFIRMED
• IDENTITY
• SITE
• PROCEDURE
• CONSENT

SITE MARKED/NOT APPLICABLE

ANAESTHESIA SAFETY CHECK COMPLETED

PULSE OXIMETER ON PATIENT AND FUNCTIONING

DOES PATIENT HAVE A:

KNOWN ALLERGY?
NO
YES

DIFFICULT AIRWAY/ASPIRATION RISK?
NO
YES, AND EQUIPMENT/ASSISTANCE AVAILABLE

RISK OF >500ML BLOOD LOSS 
(7ML/KG IN CHILDREN)?
NO
YES, AND ADEQUATE INTRAVENOUS ACCESS 
AND FLUIDS PLANNED

NURSE VERBALLY CONFIRMS WITH THE
TEAM:

THE NAME OF THE PROCEDURE RECORDED

THAT INSTRUMENT, SPONGE AND NEEDLE
COUNTS ARE CORRECT (OR NOT
APPLICABLE)

HOW THE SPECIMEN IS LABELLED
(INCLUDING PATIENT NAME)

WHETHER THERE ARE ANY EQUIPMENT
PROBLEMS TO BE ADDRESSED

SURGEON, ANAESTHESIA PROFESSIONAL
AND NURSE REVIEW THE KEY CONCERNS
FOR RECOVERY AND MANAGEMENT 
OF THIS PATIENT

SIGN IN

CONFIRM ALL TEAM MEMBERS HAVE
INTRODUCED THEMSELVES BY NAME AND
ROLE

SURGEON, ANAESTHESIA PROFESSIONAL
AND NURSE VERBALLY CONFIRM
• PATIENT
• SITE
• PROCEDURE

ANTICIPATED CRITICAL EVENTS

SURGEON REVIEWS: WHAT ARE THE
CRITICAL OR UNEXPECTED STEPS,
OPERATIVE DURATION, ANTICIPATED
BLOOD LOSS?

ANAESTHESIA TEAM REVIEWS: ARE THERE
ANY PATIENT-SPECIFIC CONCERNS?

NURSING TEAM REVIEWS: HAS STERILITY
(INCLUDING INDICATOR RESULTS) BEEN
CONFIRMED? ARE THERE EQUIPMENT
ISSUES OR ANY CONCERNS?

HAS ANTIBIOTIC PROPHYLAXIS BEEN GIVEN
WITHIN THE LAST 60 MINUTES?
YES
NOT APPLICABLE

IS ESSENTIAL IMAGING DISPLAYED?
YES
NOT APPLICABLE

TIME OUT SIGN OUT

Before induction of anaesthesia Before skin incision Before patient leaves operating room

SURGICAL SAFETY CHECKLIST (FIRST EDITION)

THIS CHECKLIST IS NOT INTENDED TO BE COMPREHENSIVE. ADDITIONS AND MODIFICATIONS TO FIT LOCAL PRACTICE ARE ENCOURAGED.

Checklist only:Layout 1  16/6/08  18:01  Page 1
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Intraoperative Nursing Care
Intraoperative nursing care begins when the patient is transferred to the OT table and ends when the 
patient is admitted to the post anesthesia care unit (PACU).
Operation theatre (OT), operating room, surgery unit or a surgery center is an area within a hospital 
where surgical and other operations are carried out in a sterile environment. It is a dynamic unit that 
serves to meet a patient’s most critical needs where the latest technology is used to save, prolong, or 
improve the quality of human life.

Objectives
• To maintain strict aseptic technique and prevent the patients from surgical site infection.
•   To provide a safe and therapeutic environment to the surgical patient and a safe physical environment 

to the OT personnel.
• To	offer	the	best	multidisciplinary	teamwork	and	decrease	patient	delays
• To accommodate or provide environment for various types of surgeries and prepare it for an 

emergency situation anytime.
• To provide quality and innovative perioperative nursing care to the patients that is professionally 

planned, implemented and evaluated.
•  To promote excellence in knowledge and skills of all OT personnel in order to facilitate 
implementation	of	scientific	and	technological	advances	in	perioperative	nursing.

Operation theatre team
Operation theatre team is a unit providing the continuum of care beginning with pre-operative care 
and extending through intra-operative procedures, and post-operative patients. It is a group of highly 
trained individuals (from department of anesthesia, nursing and surgery) work collaboratively to 
implement professional standards of care, with coordination, for the patient’s welfare. The team 
recognizes	common	goal	and	coordinate	their	efforts	to	achieve	them.
Team	members	should	communicate	and	should	have	a	shared	division	of	duties	to	perform	specified	
tasks	as	a	unified	body.	The	failure	of	any	one	member	to	perform	her	or	his	role	can	seriously	affect	
the success of the entire team. The actions of each team member are important. No one individual can 
accomplish the goal without the cooperation of the rest of the teams’ members.
The	 operation	 theatre	 team	 consists	 of	 all	 members	 of	 the	 operation	 theatre	 staff;	 patient,	 the	
anesthesiologist, the surgeon, nurses, and surgical technologists. Basically it has been divided into 
two groups; the sterile team and the unsterile team. The responsibilities and functions of every 
member	of	the	surgical	department	should	be	clearly	defined	in	writing	in	the	hospital	as	Operation	
Theatre Policy or Procedure Manual.

a. The Sterile Team
i   Surgeon
ii   Assistants to the surgeon
iii  Scrub person

b. The Unsterile Team
 i  Anesthesia Provider (Anesthesiologist, assistants, nurses)
 ii  Circulator
	 iii		 Others	(may	include	cleaning	staffs,	biomedical	technicians,	and	radiology	technicians)

Peri operative Nursing Care
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Role and Responsibilities of OT Team
a. Surgeon

• Surgeon’s role is often compared to that of a ship’s captain. 
• Primary responsible for the preoperative medical history of the patient and physical assessment 

and make sure that the operation theater is well equipped with surgical instruments required for 
the surgery.

• Performance of the operative procedure according to the needs of the patients.
• Should assist with positioning and preparing the patient or may delegate task to other members 

of the team.
• Maintain septic technique during surgical procedure

b.    Anesthesiologist
• Assesses the patient before surgery, selects the anesthesia, administers it, and intubates the 

patient if necessary, manages any technical problems related to the administration of the 
anesthetic agent and monitors patients throughout the surgical procedure and fast recovery 
stages after an operation and maintains the overall well-being of the patient.

• Responsible for the meticulous monitoring and adjustment of the patient’s physiologic status 
during surgery and adjusts anesthetics accordingly.

c. Scrub Nurse
Advocating	 for	patient’s	 rights	 for	privacy,	 for	other	 team	members,	 and	 for	her-/himself	 is	 an	
important	quality	of	the	OT	nurse.	The	OT	relies	on	chain	of	command	and	effective	communication	
for	efficient	and	safe	patient	care.	The	role	and	responsibilities	of	scrub	nurses	are	the	following;

• Reviews anatomy, physiology, terminology and the surgical procedures.
• Scrubs, gowns and gloves self and other members of the surgical team.
• Assists with the preparation of the room. Arranges sterile instruments table and organizes 

equipment for functional use.
• Takes part in sponge, needle, and instrument counts with circulating nurse. All of these items 

must be accounted for before, during, and after surgery to ensure that they are not left in the 
wound.

• Assembles the drapes according to use and assists with the draping procedure.
• Passes instruments to the surgeon and assistants. Anticipates the needs of the surgeon by 

watching the progress of the surgery and knowing the various steps of the procedure.
• Appropriately use instruments and supplies in correct sequence. Adjust procedure as required 
and	adapt	to	change.	Maintain	sterile	field.	Recognize	and	correct	breaks	in	technique.

• Monitor practices of aseptic technique in self and others.
• Keeps track of irrigations used for calculations of blood loss.
• Notify circulating nurse if additional instruments are needed as clear as possible.
•	 Properly	identifies,	preserves	and	for	maintains	the	specimens	in	a	prescribed	manner	so	that	

the material can be subsequently examined by the pathologist.
•	 Assists	the	surgeon	by	tissue	retraction,	suture	cutting,	fluid	evacuation,	or	sponging	the	wound	
when	asked	to	do	so.	He/she	must	have	safety	and	hazards	knowledge	and	prepared	for	and	
respond to emergencies such as; hemorrhage, unexpected intra-operative change, equipment 
failure.

•	 Apply	first	 layer	 dressing	 and	pack	up	 instruments,	 table	 and	 equipment.	Handles	 drapes,	
supplies, and equipment aseptically and safely.

Peri operative Nursing Care
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d. Circulating Nurse
•	 Greets	the	patient	on	arrival	in	surgery	and	assesses	his	or	her	level	of	consciousness.	Verifies	

with the patient the site and side of the procedure. Reviews the chart and preoperative checklist.
• Acts as an advocate in providing safe delivery of care at all times.
• Responsible and accountable for all activities occurring during a surgical procedure including 

the management of personnel protective equipment, supplies and the environment during a 
surgical procedure.

• Assists with positioning of patient
• Monitor the room and team members for breaks in the sterile technique.
• Monitor draping procedure. Observe for any breaks in sterile technique during draping. 

Anticipate needs of surgical team and patient.
• Takes part in sponge, needle, and instrument counts with scrub nurse and documents properly. 

Handles specimens. Coordinates activities with other departments, such as radiology, 
pathology when necessary.

• Aseptically opens and delivers any additional sterile supplies needed by scrubbed team 
members.	Knowledge	of	safety	hazards.	Prevent	accidents	to	patient,	staff	and	self.

• Documents supplies used during surgery.
•	 Functions	as	a	teacher,	role	model	for	other	staff	nurses,	OT	technicians,	and	students,	showing	

overall responsibility for the patients on the unit.
•	 Minimizes	conversation	and	traffic	within	the	OT	Theater.

Principles of surgical asepsis
Surgical	asepsis	or	sterile	technique	is	defined	as	a	means	of	preventing	or	minimizing	the	risk	of
introducing harmful micro-organisms onto key parts or key sites of the body when undertaking 
clinical procedures.
Strict aseptic technique is needed at all times in OT to prevent surgical site infections (SSI). It is 
essential for the nurse and all team members to know how to prevent contamination of a sterile 
field.	It	is	the	responsibility	of	everyone	in	the	OT	and	the	following	principles	of	surgical	asepsis	
must be followed:
•		Scrubbed	person	should	function	within	sterile	field.
•		Sterile	drapes	are	used	to	create	a	sterile	field.
•		All	items	used	within	sterile	field	must	be	sterile.
•		 Items	introduced	in	sterile	field	should	be	opened	and	transferred	maintaining	sterility.
•		Sterile	field	should	be	maintained	and	monitored	constantly.
•		All	persons	moving	within/around	sterile	field	should	do	in	a	manner	to	maintain	sterile	field.
•		Policies	and	procedures	for	maintaining	a	sterile	field	should	be	written,	reviewed	annually	

and readily available within the practice setting.

Postoperative Nursing Care
During the postoperative period, nursing care should be focused on reestablishing the patient’s 
physiologic equilibrium, alleviating pain, preventing complications, and teaching the patient 
self-care. Careful assessment and immediate intervention assists the patient in returning to 
optimal function quickly, safely, and as comfortable as possible.

Peri operative Nursing Care
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Purposes
•  To assist non-complicated successful and faster recovery of the patient after an anesthetic 

procedure.
•   To manage postoperative pain and nausea vomiting.
•   To reduce the length of hospital stay of the patient.
•   To provide safe, knowledgeable, individualized quality-nursing care.

Phases of postoperative period
Phase I: Immediate recovery phase and requires intensive nursing care, either in post-anesthesia 
care unit (PACU) or recovery room to detect early signs of complication. 

Phase II care in surgical unit when the patient is prepared for self-care or care in the hospital that 
has been transferred from the Phase I post op unit.

Phase I: Care in the Post-anesthesia Care Unit (PACU) or Recovery room
The	objectives	for	the	care	in	PACU	is	to	provide	care	until	the	patient	has	recovered	from	the	effect	
of anesthesia (e.g. until resumption of motor and sensory functions), is oriented, has stable vital signs 
and shows no evidence of hemorrhage or other complications. The PACU nurse should receive a 
complete patient record from the OT to plan postoperative care. The nurses working in the recovery 
room should demonstrate competence in the following:

• Physical assessment (e.g., heart and lung sounds)
• Recognition of physiologic complications (e.g., airway obstruction, hypothermia, severe pain, 

nausea or vomiting, oropharyngeal aspiration).
• Management of physiologic emergences (e.g., airway obstruction: cyanosis airway management 

techniques, including positioning, head tilt, chin lift, jaw thrust, suctioning, bagging, and 
placement of an airway).

• Interpretation of monitoring data from electrocardiogram (ECG) and oximetry devices.
• Application of cardiopulmonary resuscitation (CPR), if needed.

Nursing Interventions in Post-anesthesia Care Unit (PACU)
Assessing the patient

• Frequent, skilled assessments of the patients’ airway, respiratory, cardiovascular function, skin 
color, level of consciousness and ability to respond to commands are the cornerstones of care.

• Document a baseline assessment, and then check the surgical site for drainage or hemorrhage.
• Make sure that all drainage tubes and monitoring lines are connected and functioning.
•	 Check	any	intravenous	(IV)	fluids	or	medications	currently	infusing	and	verifies	dosage	and	rate.
• Administration of the patient’s postoperative analgesic requirements is a top priority.
• Ensure patient safety (i.e. need of frequent assessments, need of side rails).

Maintaining a patent airway
•	 Primary	objective	is	to	maintain	ventilation.	Apply	humidified	oxygen	via	nasal	cannula	or	facemask	

as ordered and assess RR, depth, ease of respirations, O2 saturation, and breathe sounds.
• Proper positioning of patient’s head, tilting the head back to stretch the anterior neck structure lifts 

the base of the tongue of.
• The head of bed is elevated 15-30 degrees unless contraindicated. Clearing airway, suctioning with 

a pharyngeal tip help to make an airway patent.

Peri operative Nursing Care
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Maintaining cardiovascular stability
• Assess the patient’s mental status; vital signs; cardiac rhythm, color, and moisture and urine output.
• Assess the patency of all IV lines.
• The surgical site should always be inspected for bleeding. Monitor intake and output balance.

Maintaining fluid and electrolyte balance
• Timely administration of IV Fluids (lactated Ringer’s solution, 0.9% sodium chloride solutions) 

colloids, or blood component therapy should be done to prevent hypovolemic shock.

Prevent hypothermia and shivering
• Anesthesia induces loss of thermoregulatory control. Exposure of skin and organs to a cold operating 
environment,	volatile	skin	preparation,	infusion	of	cold	IV	fluids	also	produces	hypothermia	and/	
or shivering in postoperative patients.

• It leads to increased cardiac morbidity, shivering with imbalance of O supply and demand, immune 
function impairment with possibility of wound infection.

• The patients are managed with keeping the room warm, using warmer blankets and additional 
blankets as needed.

Relieving pain and anxiety
• Monitor the patient’s physiologic status, manage pain and provide psychological support in an 
effort	to	relieve	the	patient’s	fears	and	concerns.

• Opioid analgesic is administered mostly via IV as per doctor’s order that provide immediate pain 
relief and short acting.

Controlling nausea and vomiting
• Postoperative nausea and vomiting (PONV) are common issues in the PACU. Adequate management 

for pain, anxiety, hypotension and dehydration should be done as it could contribute to nausea and 
vomiting.

• Many medications are available to control PONV without over sedating the patient. Commonly 
prescribed medications are metoclopramide, ondansetron, and promethazine.

Transfer/from the Post-anesthesia Care Unit (PACU)
A patient remains in the PACU until the patient has fully recovered from anesthesia. Following 
measures are used to determine the patient ready for discharge from PACU.

•   Stable vital signs, adequate respiratory function.
•   Orientation to Person, Place, Time or events
•   Adequate oxygen saturation level
•			Urine	output	at	least	30ml/hour
•   Minimal pain
•			Modified	Aldrete	score	more	than	‘8	‘than	the	patient	can	be	transferred	from	PACU

Peri operative Nursing Care
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Strict aseptic technique is needed at all times in Post operative ward to
prevent surgical site infections.

Modified Alderte Score 
Name	of	the	patient:	…………………………………..	Age/Sex:………..	Date:	…	.....................
IP No: …………..………. Ward: …………………………………… Unit:..………… .........

VITAL	SIGNS/SOURCE SCORE TIME     ADM.    15”      30”      45”      60’’     DISCHARGE     

Systolic BP ± 20% of pre-
anesthetic level 2

Circulation

BP ± 20-49% 1

BP ± 50% 0

Conciousness

Fully awake 2

Arousable on calling 1

Not responding 0

O2 saturation

Able to maintain O2 sat 
>92% on room air 2

Needs O2 inhalation to 
maintain O2 sat >90% 1

O2 sat <90% even with o2 
supplement 0

Respiration

Able to deep breathe & 
cough freely 2

Dyspnea or limited breathing 
apneic 1

No	spontaneous	effort 0

Activity

Able to move 4 extremities 1

Able to move 2 extremities 2

No movement 0

Total

Diagnosis: …………………… ............................ Operation:………………………………….…

Time of discharge: ……………… Name and signature of duty nurse: ……………………

Note: Aldrete score should be more than 8 before discharge from Post Anesthesia Care Unit.

Peri operative Nursing Care
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Phase II: care in the surgical unit
In the initial hours after admission, adequate ventilation, hemodynamic stability, incision pain, surgical 
site integrity, nausea and vomiting, neurologic status, and spontaneous voiding are primary concerns.
The	pulse	rate,	blood	pressure,	and	respiration	rate	are	recorded	at	least	every	15	minutes	for	the	first	
hour and every 30 minutes for the next 2 hours.

Nursing Interventions in surgical unit/ward 
i. Preventing respiratory complications

• Performing deep breathing and coughing exercises or using an incentive spirometer prevents 
atelectasis.

• Careful splinting of abdominal or thoracic incision sites helps the patient overcome the fear that 
the exertion of coughing might open the incision.

•	 Analgesic	 agents	 are	 administered	 to	permit	more	effective	coughing.	Chest	physical	 therapy	
may be prescribed if indicated.

ii.    Relieving pain
• Opioid analgesics are commonly prescribed for pain and immediate postoperative restlessness.
•	 Provide	analgesic	in	regular	basis	rather	than	an	“as	needed”	(PRN)	approach	is	more	effective	in	

relieving pain. With a preventive approach, the medication is administered at prescribed intervals 
rather than when the pain becomes severe or unbearable.

iii. Promoting cardiac output/maintaining fluid and electrolyte balance
• Fluid replacement must be carefully managed, and intake and output records must be accurate. 
Assess	the	patency	of	the	IV	lines	and	ensure	that	the	appropriate	fluids	are	administered	at	the	
prescribed rate.

• Electrolyte levels and hemoglobin and hematocrit levels are monitored.
• Leg exercises and frequent position changes are initiated early in the postoperative period to 

stimulate circulation.

iv. Encouraging activity
• Most surgical patients are encouraged to be out of bed as soon as possible. Early ambulation has 

many positive outcomes such as:
• Reduces the incidence of postoperative complications, such as atelectasis, hypostatic pneumonia, 

GI discomfort, and circulatory problems.
• Promotes venous return.
• Reduces postoperative abdominal distention by increasing GI tract and abdominal wall tone and 

stimulating peristalsis.

v. Promoting wound healing
• The area around the wound should be inspected for reactions to tape or trauma from tight bandages. 

Wound drains are inspected and excessive amounts of bloody drainage should be reported to the 
surgeon.

• Multiple similar drains are numbered or otherwise labeled (e.g., left lower quadrant, left upper 
quadrant) so that output measurements can be reliably and consistently recorded.

• As a wound heals, many factors, such as adequate nutrition, cleanliness, rest, and position, 
determine how quickly healing occurs.

Peri operative Nursing Care
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vi. Managing gastrointestinal functions and resuming nutrition
•	 The	nature	of	surgery	and	the	type	of	anesthesia	directly	affect	the	rate	at	which	normal	gastric	

activity resumes.
•	 Liquids	 are	 typically	 the	 first	 substances	 desired	 and	 tolerated	 by	 the	 patient	 after	 surgery.	
Water,	fruit	juices,	and	tea	may	be	given	in	increasing	amounts.	Cool	fluids	are	tolerated	more	
easily	than	those	that	are	ice	cold	or	hot.	Soft	foods	are	added	gradually	after	clear	fluids	have	
been tolerated. As soon as the patient tolerates soft foods well, solid food may be given.

vii. Maintaining a safe environment
• Assess the patient’s level of consciousness and orientation.
• Determine if the patient needs his or her eyeglasses or hearing aid, because impaired vision,
 Inability to hear postoperative instructions, or inability to communicate verbally place the 

patient at risk for injury.
• Any surgery involving the extremities carries a risk for peripheral nerve damage. Assessment 

includes having the patient move the hand or foot distal to the surgical site through a full range 
of motion, assessing that all surfaces have intact sensation, and assessing peripheral pulses.

viii. Providing emotional support to the patient and family
• Many factors contribute to anxiety including pain. Help the patient and family work through 

their anxieties by providing reassurance and information and listening to and addressing their 
concerns.

• Describe hospital routines and what to expect until discharge. Inform patients when they will be 
able	to	drink	fluids	or	eat,	when	they	will	be	getting	out	of	bed,	and	when	tubes	and	drains	will	
be removed helps them gain a sense of control and participation in recovery and engages them 
in the plan of care.

• Enhance rest and relaxation by providing privacy, reducing noise, adjusting the lighting, 
providing enough seating for family members, and performing any other measures that will 
produce a supportive atmosphere.

Patient’s airway, respiratory, cardiovascular function, level of consciousness, pain, fluid 
and electrolyte should be monitored frequently and managed accordingly.

Peri operative Nursing Care
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Module-2
Pain Management

Introduction
Pain is what the patient says “hurts.” It is the 5th vital sign. Pain is subjective. Inadequate pain control 
can	 adversely	 affect	 quality	 of	 life	 regardless	 of	 prognosis.	The	main	 purpose	 of	 pain	management	
is	to	reduce	the	incidence	and	severity	of	pain	and	enhance	the	quality	of	life.	Pain	can	be	define	as	
“An unpleasant sensory and emotional experience associated with actual or potential tissue damage, or 
described in terms of such damage” (International Association for the Study of Pain 2019)

Types of Pain according to mechanism
a) Nociceptive pain
b)    Neuropathic pain

Nociceptive Neuropathic pain

Also	called	physiological	or	inflammatory	pain. Sometimes called pathological pain

Caused by stimulation of pain receptors in the tissues 
that have been injured Tissue injury may not be obvious

Has a protective function Does not have a protective function

Commonest type of pain following tissue injury Caused by a lesion or disease of the sensory 
nervous system

Patients describe pain as sharp, throbbing or aching Patients describe pain as burning or shooting , 
numbness

usually well localized (the patient is able to point to 
exactly where the pain is) Examples: Pain due to a 
fracture, appendicitis, burn

The pain is often not well localized Examples: 
Post-amputation pain, diabetic pain, sciatica

According to the duration of pain
a)  Acute pain - Pain for less than three months
b) Chronic Pain- Pain for more than three months
c) Acute on chronic pain- Poorly treated acute pain

According to the causes of pain
a) Cancer pain
b) Non Cancer Pain

Pain Management
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Physiology of pain pathway

Nociceptive pain pathway

Pain

BRAIN

Descending
Pathway

Dorsal horn
Dorsal root gangion

Peripheral
nerve

Periphery

Peripheral
nociceptors

Spinal Cord

Ascending
pathway

Injury

Principle of pain management 
•	 Use	pain	scores	to	assess	initial	analgesic	requirements	and	the	effects	of	treatment.
•   Educate and involve the patient and family in pain assessment and management.
•   Continual, constant pain requires regular round -the- clock medication.
•   Use non-pharmacological comfort measures.
•   Monitor, record and report pain assessment
•   Document daily or more frequently if required.

Pain Assessment 
Pain assessment is an ongoing process rather than a single event. Always assess pain at the 
beginning of a physical health assessment to determine the patient’s comfort level and potential 
need for pain comfort measures. Pain assessment should be documented so that all members of 
health care team will have a clear understanding of the pain. Pain can be assessed by using RAT 
and PQRST approach. 

Pain Management
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RAT Approach
R = Recognize, A = Assess, T = Treat,
PQRST approach
This	assessment	checklist	may	be	used	for	general	assessment	or	specifically	for	pain:
P = Provocation and Palliation

•  What causes it ?
•  What makes it better ?
•  What makes it worse ? 

Q = Quality and Quantity
•  How does it feel, look or sound?
•  How much of it is there ? 

R = Region and Radiation
•  Where is it ?
•  Does it spread ? 

S = Severity and Scale
•  Does it interfere with activities ?
•  How does it rate on a severity scale of 1 to 10? 

T = Timing and Type of Onset
•  When did it begin ?
•  How often does it occur ?
• I s it sudden or gradual ?

Tools of pain assessment
•			Verbal	Rating	(Numeric	rating)	Scale	(e.g.	mild	/	moderate	/	severe	or	0	to	10)
•   Visual Analogue Scale (VAS)
•   Wong-Baker Faces Pain Rating Scale (FPS)
•   FLACC Scale: For children
•   Behavioral Pain Scale (BPS) for unconsciousness patients

Visual Analogue Scale (VAS)

Verbal Rating (Numeric Rating) Scale

Pain Management
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BPS score ranges from 3 (no pain) to 12 (maximum pain)
    
Note: Pain assessment tools can be used according to the situation.. For Patient who are illiterate can 
use	different	ways	to	assess	the	pain	e.g.	using	finger	scale,	using	Ana	,	Paisa	whatever	they	understand	
to assess the pain.

Systemic effects of Acute Pain
a. Cardiovascular:   Hypertension, Tachycardia
b.  Respiratory: Increased Respiration rate and increase oxygen consumption
c.  Gastrointestinal: ulceration,
d.  Endocrine: Electrolyte imbalance
e.  Psychological: Anxiety and sleep disturb and frustration

Categories Scoring

0 1 2

Face
No particular

expression or smile;
disinterested

Occasional grimace or frown, 
withdrawn

Frequent to constant
frown, clenched jaw,

quivering chin

Legs No position or relaxed Uneasy, restless, shifting back 
and forth, tense Arched, rigid, or jerking

Activity
Lying quietly, normal

position, moves
easily

Squirming, shifting back and 
forth, tense Arched, rigid, or jerking

Cry No crying (awake or 
asleep)

Moans or whimpers, 
occasional complaint

Crying steadily, screams or 
sobs, frequent complaints

Consolability Content, relaxed
Reassured by occasional

touching, hugging, or talking
to distractible

Difficult	to	console	or	
comfort

FLACC Scale (for children)

Behavioral pain Scale (BPS) for Unconscious patient

Categories Scoring

1 2 3 4

Facial expression Relaxed Partially tightened 
(brow lowering )

Fully
tightened(eyelid

closing)
Grimacing

Upper limb movement No 
movement Partially bent Fully	bent	with	finger	

flexion
Permanently 

extracted

Compliance
with mechanical

ventilation

Tolerating 
movement

Coughing with 
tolerating ventilation 
for most of the time

Fighting ventilator
Unable 

to control 
ventilation
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Treatment 
a. Pharmacological /medical treatment 

i. Simple analgesics: mild pain
•	 Paracetamol	/	Acetaminophen
•	 Non-steroidal	anti-inflammatory	medicines
•	  Aspirin
•	 Ibuprofen
•	 Diclofenac
•	 Ketrorolac

ii. Mild Opioids: Moderate pain
•	  Codeine 
•	   Tramadol

iii. Strong opioids: Severe pain
•	 Morphine 
•	 Pethidine 
•	 Fentanyl

iv. Adjuvants: Neuropathic pain
•	 Tricyclic antidepressants e.g. Amitriptyline,
•	 Anticonvulsants e.g. Carbamazepine , Sodium valproate,
•	  Gabapentin, Pregabalin

v. Other analgesics:
•	 Bupivacaine 
•	 Lidocaine 
•	 Ketamine 
•	 Clonidine

WHO Ladder for Pain Management

b. Non- Pharmacological Pain Management
Sometimes	the	cause	of	pain	may	not	be	easily	identifiable	which	makes	treating	pain	very	difficult	
because some people’s pain is hard to relieve. Non-pharmacological techniques should be used along 
with the pharmacological methods to reduce & treat pain.

i.  Cutaneous stimulation.
ii. Guided Imagery: Focus on the picture instead of pain.

•  Relaxation:	Relaxation	techniques	are	often	very	effective,	particularly	when	a	patient	or	
a caregiver is feeling anxious.

Pain Management
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iii.    Yoga,
iv.    Meditation,
v.     Acupuncture: acupuncture & acupressure, can be helpful in relieving pain for people with 

serious illnesses such as cancer. 
vi.    Comfort therapy: Nursing care
vii.  Physical therapies, e.g. massage,	heat/cold,	physiotherapy	
viii. Psychological interventions, e.g. explanation, counseling and reassurance, 
ix.   Diversional therapy e.g. music therapy, art therapy 

c. Role of Nurses in Pain Management
•	 Establish a trusting relationship with the patient and assure patient that nurse believe what the 

patient has reported.
•	 Assess the level of pain.
•	 Listen to the patient carefully and help to express the feelings
•	 Reassure patient that pain will be controlled.
•	 Assist the patient to a comfortable position & encourage frequent position change.
•	 Eliminate environmental factors that decrease intensity of pain e.g. calm & quite environment.
•	 Discuss use of diversional techniques, e.g. listening music, watching television etc.
•	 Involve visitors on non-pharmacological pain management like massage, hot application etc.
•	 Explain about the painful procedure before starting a procedure.
•	 Administer pain medication as ordered.
•	 Keep ethical, cultural & religious consideration in mind while caring patient.
•	 Reassess the pain level in the patient.

Possible Barriers for Pain Management
i. Patient Factors
ii. Medications
iii. Health workers 
iv. Systemic issues

i. Patient factors
•	 Reluctant to seek help
•	 Expect to have pain
•	 Afraid	of	addiction	or	side	effects
•	 Difficult	 to	 communicate	 with	 the	 patient	 (e.g.	 babies,	 intellectual	 impairment,	 language	
difficulties)

ii. Medications
•	 Supply of medications may be unreliable
•	 Appropriate medications may be missing from the hospital
•	 Appropriate preparations may be unavailable (e.g. fast release oral morphine)

iii. Health workers
•	 Shortage of health workers
•	 Too busy health workers
•	 Health workers may not recognize pain
•	 Inadequate knowledge about pain and its treatment
•	 Unable to prescribe or give appropriate medications
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1.   Location: Mark drawing

2.   Intensity: Rate the pain. Scale used: (1) Numerical (2) Facial and (3) FLACC scale
a.   Mild pain
b.   Moderate pain
c.   Severe pain

3.  Is this pain constant ? …….. Yes, …. No, if not, how often does it occur?
4.   Quality: (for example: ache, deep, sharp, hot, cold, like sensitive skin, itchy)……… ........... …..
5.   Onset, duration, variations………………………………………………… ..............................
6.   Manner of expressing pain (crying, biting, showing anger etc.)………………… .....................
7.   What relieves pain ? .....................................................................................................................
8.   What causes or increases the pain ? …………………………………………………………... 
9.   Effects of pain

a.   Sleep disturbance
b.   Emotions (anger, sadness, crying)
c.   Physical activity
d.   Concentration
e.   Others

10. Plan of management : ....................................................   
Name and Signature.............................................................

Breakthrough pain
Breakthrough pain is a sudden and brief fare-up of pain from a chronic condition like arthritis or 
cancer. It comes suddenly and occurs commonly in cancer patients. Most of the time, pain is managed 
well by medications, but sometimes bouts of severe & sharp pain will still occur. It is managed by 
usually narcotics in addition to normal pain medications. Breakthrough pain usually lasts for a short 
time. Breakthrough pain may occur with stress, illness, and certain activities, such as exercising or 
coughing, or when the dose of pain medicine that the patient is taking wears of. For breakthrough pain we 
can give one fourth of the total dose of 24 hrs. medication. If a patient requiring more than 4 prn doses of 
short acting breakthrough opioid a day, must be adjusted to the dose of long acting the next day.

Pain Assessment Form
Patient’s name…………………………………..                                     Age/Sex……………..
Diagnosis ……………………………………….                                     IP number …………...
Date/	Time	…………………………….        Bed no……………….

iv. System issues
•	 Pain management may be seen as a low priority
•	 No culture of pain assessment and management
•	 Pain management protocols may not be available
•	 No forms for recording pain (e.g. on post-op observation charts or routine vital signs charts)
•	 ack of training
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Module-3 
Suctioning

Introduction
Suctioning	 is	defined	as	 the	use	of	suction	 to	remove	debris	or	body	fluids	 from	an	airway,	body	
cavity,	orifice	or	surgical	sites.	Whereas	airway	suctioning	is	 the	removal	of	airway	secretions	by	
using suction catheter into the patient’s oral airway and or trachea.
Suctioning is aspirating secretions through a catheter connected to a suction machine or wall suction 
outlet. It is a mechanical aspiration of mucous secretions from the oral, nasal and tracheobronchial 
tree	 by	 application	 of	 negative	 pressure.	 Suctioning	 is	 necessary	 in	 a	 patient	 having	 an	 artificial	
airway, such as an endotracheal or tracheostomy tube, or in patients who have a poor cough due to an 
array	of	reasons	such	as	excessive	sedation	or	neurological	involvement.	Having	an	artificial	airway	
in	situ	impairs	the	cough	reflex	and	may	increase	mucus	production.	Therefore,	in	the	neonatal	and	
pediatric	 ICU,	 suctioning	of	 an	artificial	 airway	 is	 likely	 to	be	 the	most	 common	procedure.	The	
decision to suction should be based on individual patient assessment. Suctioning should be done as 
rarely as possible and as frequently as needed.

Purposes
•  To remove secretions that obstructs the airway
•    To facilitate the ventilation
•    To prevent infection that may result from accumulated secretions
•    To obtain sputum sample for microbiology or cytological analysis

Indications
•	 Patient	has	an	ineffective	cough	and	unable	to	clear	the	secretion	spontaneously	(audible	and	visible	

secretion in patients under mechanical ventilation)
•    Respiratory distress and retained secretion is causing patient distress or physiological derangement 

(e.g. increased work of breathing, respiratory rate, decreased oxygen saturation)
•    When all other less invasive secretion clearance interventions have failed (e.g. cough assist (manual 

or	mechanical),	positioning,	and	other	breathing/coughing	techniques)

Contraindications
•    Severe bleeding disorder, unexplained hemoptysis
•    Severe bronchospasm or laryngeal spasm, irritable airway
•    Epiglottitis or croup
•				Basal	skull	fractures	/	facial	injury
•				Cerebral	spinal	fluid	leak
•    Recent nasal, oral or esophageal surgery
•    Occluded nasal passage, nasal bleeding
•    Increased intra-cranial pressure
•				Severe	gag	reflex
•    Hemodynamic instability
•				Tracheo/esophageal	fistulae

Suctioning



23Reference Manual

Precautions 
•    Wear sterile or clean gloves as necessary.
•    Use sterile catheter for deep suctioning.
•    Use PPE (Personal protective equipment).
•    Never apply suction during insertion.
•    Gently insert suction catheter into patient’s airway.
•    Maintain suction pressure
•    Changed suction after every use

Types 
a. Oropharyngeal suctioning
b.  Nasopharyngeal suctioning
c.  Tracheostomy suctioning
d.  Endotracheal suctioning

a. Oropharyngeal and nasopharyngeal suctioning
Oropharyngeal and nasopharyngeal suction is a technique intended to stimulate a cough to 
remove	excess	secretions	and/or	aspirate	secretions	from	the	airways	that	cannot	be	removed	
from	a	patient’s	own	spontaneous	effort.	A	cough	may	be	stimulated	by	a	catheter	in	the	pharynx	
(oropharyngeal suction) or by passing a catheter between the vocal cords and into the trachea 
to stimulate a cough (nasopharyngeal suction).

Equipment
•    Towel
•    Portable or wall suction machine with tubing and collection receptacle
•    Sterile suction set\dressing set
•    Yankeur suction
•    Sterile gloves
•    Goggles or face shields if appropriate
•    Sterile suction catheter kit (12 to 18 Fr for adults, 8 to 10Fr for children and 5 to 8 Fr for infants) if both 

the oropharynx and the nasopharynx are to be suctioned, one sterile catheter is required for each.
•    Water soluble lubricant (for nasopharyngeal suctioning)
•    Y connector
•    Sterile gauzes

Procedure for oropharyngeal and nasopharyngeal suctioning
1. Assess for clinical signs indicating the need for suctioning e.g. restlessness change in mental 

status and skin color, gurgling sound during respiration
2. Explain to the client what you are going to do, why it is necessary and how she or he can cooperate. 

Inform	the	client	that	suctioning	will	relieve	breathing	difficulty	and	that	the	procedure	is	painless	
but	may	 be	 uncomfortable	 and	 stimulate	 the	 cough,	 gag	 or	 sneeze	 reflex.	 (Knowing	 that	 the	
procedure will relieve breathing problems is often reassuring and enlists the client’s cooperation’s.

3. Wash hands and observe other appropriate infection control procedure.
4.    Provide for client privacy.
5.    Prepare the client.

•	 Position	a	conscious	person	who	has	a	functional	gag	reflex	in	the	semi	flowers	position	with	the	
head turned to one side for oral suctioning or with the neck hyper extended for nasal suctioning.

 These positions facilitate the insertion of the catheter and help prevent aspiration of secretions.
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•   Position an unconscious client in the lateral position, facing you. This position allows the tongue 
to fall forward, so that it will not obstruct the catheter on insertion. The lateral position also 
facilitates drainages of secretions from the pharynx and prevents the possibility of aspiration.

6.  Prepare the equipment
•  Set the pressure on the suction gauge and turn on the suction machine. Many suction devices are 

calibrated to three pressure ranges
 Wall unit : 

Adult: 100 to 120 mm Hg 
Child: 95 to 110 mm Hg 
Infant: 50 to 95 mm Hg

 Portable unit 
Adult: 10 to 15 mm Hg 
Child: 5 to 10 mm Hg 
Infant: 2 to 5 mm Hg

•  Open the lubricant (water soluble lubricant) if performing nasopharyngeal suctioning
• Open the sterile suction setSet up the cup or container, touching only the outside.
• Pour sterile water or saline into the container.
• Put on the gloves, put on a nonsterile glove on the monodominant hand and then a sterile glove on 

the dominant hand. (The sterile gloved hand maintains the sterility of the suction catheter and the 
unsterile gloves prevents the transmission of the microorganism to the nurse.

•  With your sterile gloved hand, pick up the catheter and attach it to the suction unit.

7.  Make an appropriate measure of the depth for the insertion of the catheter and test the equipment.
•   Measure the distance between the tip of the client’s nose and the earlobe or about 13cm for an adult.
•  Lubricate and introduce the catheter.
•  Do not apply the suction during insertion.
For Oropharyngeal Suction

•				If	pooled	secretions	presents	suction	mouth	first	with	yankeur	suction.
•    Pull the tongue forward, if necessary using the gauze.
•    Advance the catheter about 10 to 15cm along one side of the mouth into the oropharynx

For Nasopharyngeal Suction
• Insert the catheter the premeasured or recommended distance into either nares and advance it 
along	the	floor	of	the	nasal	cavity.

• Never force the catheter against an obstruction. If one nostril is obstructed, try the other
• Perform suctioning
• Start suction and gently rotate the catheter. Apply suction for 5 to 10 seconds, while slowly 

withdrawing the catheter.
• A suction attempt should last only 10 to 15 seconds.

8.  Clean the catheter and repeat suctioning as above
•  Wipe of the catheter with sterile gauze if it is thickly coated with secretions.
•   Flush the catheter with sterile water or saline.
•   Rubricate the catheter, and repeat suctioning until the air passage is clear.
•   Allow 20 to 30 second interval between each suction and limit suction to 5 minutes in total.
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9.    Obtain a specimen if required.
10.  Assist the client to a position that facilitates breathing and comfort.
11.  Replace the equipment at a proper place.
12.  Document the relevant data.

b. Oropharyngeal and nasopharyngeal suctioning for children
1. Perform a comprehensive respiratory assessment and document on the chart.
2.  Explain procedure to child\family.
3.  Assemble equipment, ensuring suction apparatus is in correct order and set to appropriate 

pressure
4.  Wash hands and apply alcohol gel. Put on disposable apron and facial equipment as appropriate.
5.   Place in comfortable secure position. Ask for assistance if needed. Encourage parental 

involvement if appropriate.
6.  Attach the appropriate size suction catheter to tubing using a sterile technique. Suction 

catheter diameter must it comfortably in infants’ child nose, approx. size 7Fr in infant.
7. For nasopharyngeal suctioning measure from tip of the nose to tragus of the ear and insert 

approx. 2 cm further.
8.  For oropharyngeal suctioning measure from center of incisors to angle of the jaw and insert 

approx2 cm further. This may produce cough.
9.  If a child is receiving oxygen therapy, care must be taken to ensure that the supply is not 

interrupted.
10.	 If	 pooled	 oral	 secretions	 present	 suction	 mouth	 first	 with	 yankeur	 suction.	 Rinse	 tube	

thoroughly with water and repeat as necessary.
11. With your thumb of the suction control, insert the catheter through the nares or mouth using 

a slight upward and backward slant. Have the child breathe slowly and deeply as the catheter 
is advanced.

12. Advance the catheter as far as possible to the measured length. Suction catheter should be 
passed as far as the pharynx to stimulate a cough.

13. Apply suction as the catheter is gently withdrawn (maximum 5 -7 seconds).
14. Observe secretions for signs of infection, obtain sample of microbiology where appropriate.
15. Rinse the catheter and connector tubing with distilled water.
16. Encourage patient to cough. Limit procedure time of maximum 2 -3 minutes.
17. Reapply oxygen as patient condition dictates. Reassess the patient’s respiratory status. If 

further suctioning is required start the procedure again.
18. Replace the equipment at a proper place.
19. Wash hand after suctioning.
20. Document the relevant data.

c. Tracheostomy and endotracheal suctioning
Endotracheal and tracheostomy tubes are used to maintain a patent airway and to facilitate mechanical 
ventilation.	The	presence	of	these	artificial	airways,	especially	endotracheal	tubes,	prevents	effective	
coughing and secretion removal, necessitating periodic removal of pulmonary secretions with 
suctioning. In acute care situations, suctioning is always performed as a sterile procedure to prevent 
hospital-acquired pneumonia.
Suctioning is performed with one of two basic methods. In the open-suction technique, after 
disconnection of the endotracheal or tracheostomy tube from any ventilator tubing or oxygen sources, 
a single-use suction catheter is inserted into the open end of the tube. In the closed-suction technique, 
also referred to as in-line suctioning, a multiple-use suction catheter inside a sterile plastic sleeve is 
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inserted through a special diaphragm attached to the end of the endotracheal or tracheostomy tube. 
The closed-suction technique allows for the maintenance of oxygenation and ventilation support, 
which	may	be	beneficial	in	patients	with	moderate	to	severe	pulmonary	insufficiency.	In	addition,	the	
closed-suction technique decreases the risk for aerosolization of tracheal secretions during suction-
induced coughing.

Equipment
• Ambu bag connected to 100% oxygen
• Sterile suction set\dressing set
• Portable or wall suction machine with tubing and collection receptable
• Sterile gloves
• Goggles, gown or face shields if appropriate
• Sterile suction catheter kit (12 to 18 Fr for adults, 8 to 10Fr for children and 5 to 8 Fr for infants)
• Water soluble lubricant
• Y connector
• Sterile gauzes
• Moisture resistant bag

Procedure
1. Examine if the client has been suctioned previously and if so, review the documentation of the 

procedure.
2. Explain to the client what you are going to do, why it is necessary and how he or she can operate. 

Inform the client that suctioning usually causes some intermittent coughing and that assist in 
removing secretion.

3. Wash hand and observe other appropriate infection control procedure.
4. Prepare the client If not contraindicated because of health, place the client in the semi fowler’s 

position to promote deep breathing, maximum lung expansion and productive coughing.
 If necessary provide analgesia before suctioning. Endotracheal suctioning stimulates the cough 

reflex,	which	can	cause	pain	for	clients	who	have	had	thoracic	or	abdominal	surgery	or	who	have	
experienced traumatic injury.

5. Prepare the equipment.
•	 Attach	the	resuscitation	apparatus	to	the	oxygen	source.	Adjust	the	oxygen	flow	to	100%	for	2	

minutes. Open the sterile supplies in readiness for use. 
•	 Place the sterile towel, if used across the client’s chest below the tracheostomy. 
•	 Turn on the suction and set the pressure in accordance. 
•	 Put on sterile gloves, mask and gown if necessary. 
•	 Put on sterile gloves. 
•	 Holding the catheter in the dominant hand and the connector in the monodominant hand, attach 

the suction catheter to the suction tubing.
6.  Flush with NS and lubricate the catheter with water soluble lubricant.

•	 Using the dominant hand, place the catheter tip in the sterile saline solution.
•	 Using the thumb of the monodominant hand, occlude the thumb control and suction a small amount 

of sterile solution through the catheter. This determine that the suction equipment is working 
properly and lubricates the outside and the lumen of catheter.

7. If the client does not have copious secretions, hyper oxygenate the lungs with a resuscitation bag  
before suctioning.
•	 Take help of assistant, if one is available, for this step.
•	 Using your monodominant hand, turn on the oxygen to 12-15L per minutes.
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•	 If the client is receiving oxygen, disconnect the oxygen source from the tracheostomy tube using 
your monodominant hand.

•	 Attach the resuscitator to the tracheostomy or endotracheal tube.
•	 Compress	the	ambu	bag	three	to	five	times	as	the	client	inhales.
•	 Observe the rise and fall of the client’s chest to assess the adequacy of each ventilation.
•	 Remove the resuscitation device and place it on the bed or the client’s chest.
Variation-using a ventilator to provide hyperventilation

If the client is on a ventilator, use the ventilator for hyperventilation and hyper oxygenation, 
change the mode that provides 100% oxygen for 2 minutes and then switches back to the previous 
oxygen setting. The use of ventilator settings provides more consistent delivery of oxygenation 
and	hyperinflation	than	a	resuscitation	device.

8.  If the client has copious secretions, do not hyper oxygenate with a resuscitator. Instead do nebulization 
with 3% normal saline or Inj. Acetylcysteine and keep the regular oxygen delivery device on and 
increase	the	liter	flow	or	adjust	the	Fio2	to	100%	for	several	breaths	before	suctioning.

9. Quickly but gently insert the catheter without applying any suction
•	 With your monodominant thumb of the suction port, quickly but gently insert the catheter into the 

trachea through the tracheostomy tube.
•	 Insert the catheter about 12.5cm for adults, less for children or until the client coughs or you feel 

resistance.
10. Performing suctioning

•	 Apply intermittent suction for 5 to 10 seconds by placing the non-dominant thumb over the thumb port.
•	 Rotate	the	catheter	by	rolling	it	between	your	thumb	and	fore	finger	while	slowly	withdrawing	it.
•	 Withdraw the catheter completely and release the suction.
•	 Hyper oxygenate the client.
•	 Then suction again.

11. Reassess the client’s oxygenation status and repeat suctioning.
•	 Observe the clients respiration and skin color. Check the clients pulse if necessary, using your 

non-dominant hand.
•	 Encourage the client to breathe deeply and to cough between suction.
•	 Allow 2 to 3 minutes between suction when possible.
•	 Flush the catheter and repeat suctioning until the air passage is clear and the breathing is relatively 

effortless	and	quite.
•	 After each suction, pick up the resuscitation bag with your non-dominant hand and ventilate the 

client with no more than three breaths.
12. Dispose of equipment and ensure availability for the next suction.

•	 Flush the catheter and suction tubing.
•	 Turn of the suction and disconnect the catheter from the suction tubing.
•	 Wrap the catheter around your sterile hand and peel the glove of so that it turns inside out over 

the catheter.
•	 Discard the glove and the catheter in the moisture resistant bag.
•	 Replenish	the	sterile	fluid	and	supplies	so	that	the	suction is ready for use again.

13. Provide for client comfort and safety.
•	 Assist the client to a comfortable safe position that aids breathing. If the person is conscious, a 

semi fowler’s position is frequently indicated. If the person is unconscious, Sims position aids in 
the drainage of secretions from the mouth.

14. Document relevant data.
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Variation: Closed airway/tracheal suction system
1. If a catheter is not attached, put on clean gloves, aseptically open a new closed catheter set 

and attach the ventilator connection on the T piece to the ventilator tubing. Attach the client 
connection to the endotracheal tube or tracheostomy.

2.   Attach one end of the suction connecting tubing to the suction connection port of the closed 
system and the other end of the connecting tubing to the suction device.

3.   Turn suction on, occlude or kink tubing and depress the suction control valve to set suction to 
the appropriate level. Release the suction control valve.

4.			Use	the	ventilator	to	hyper	oxygenate	and	hyper	inflate	the	client’s	lungs.
5.   Advance the suction catheter enclosed in its plastic sheath with the dominant hand. Steady the 

T piece with the monodominant hand.
6. Depress the suction control valve and apply suction for no more than 10 seconds and gently 

withdraw the catheter.
7.			Repeat	as	needed	remembering	to	provide	hyper	oxygenation	and	hyperinflation	as	needed.
8.   When completed suctioning withdraw the catheter into its sleeve and close the access valve, 

if appropriate.
9. Flush the catheter by installing normal saline into the irrigation port and applying suction.
10.  Close the irrigation port and close the suction valve.

Points to be considered while suctioning of endotracheal and tracheostomy in a child
1. Determine the size of suction catheter on the basis of ETT size.

 ETT Size (mm)         Suction Catheter Size
 2.5                           5FG
 3.0-3.5                     6-7FG
 4.0-4.5                     8FG

2. Hyper oxygenation before suctioning
 y Each infant should be assessed individually regarding whether this is necessary. This is determined 

by the infant’s clinical condition, response to suction and length of time it takes for the infant 
to recover post suction.

 y FiO2 is increased 10-20% above baseline for approximately 2 min prior to suction.
 y If the infant’s pre suction oxygenation is hypoxic or if the infant becomes severely hypoxic and 

bradycardia with ETT suction, 100% oxygen may be used prior to ETT suction.
3. Quickly but gently insert the catheter without applying any suction

•	 With your monodominant thumb of the suction port, quickly but gently insert the catheter into 
the trachea through the tracheostomy tube.

•	 The length of suction should only be to the tip of the ETT and should never exceed more than 
0.5cm beyond the tip of the ETT. Length of suction is predetermined by using the centimeter 
marking on the ETT and by adding the length of additional space.

Complications
•	 Mechanical trauma to the airway
•	 Bleeding
•	 Hypoxemia/hypoxia
•	 Cardiac arrhythmias
•	 Vasovagal stimulation
•	 Gagging/vomiting
•	 Aspiration
•	 Pain/distress/discomfort
•	 Laryngospasm or bronchospasm

•	 Respiratory arrest
•	 Changes in Intra Cranial Pressure
•	 Atelectasis
•	 Lesions in tracheal mucosa

Suctioning



29Reference Manual

Checklist for oropharyngeal and nasopharyngeal suctioning

S.N. Procedures /interventions Yes No Remarks

1 Assess patient for need to suctioning e.g. lung sound, 
secretions, RR.

2 Explain to patient and family how the procedure and 
encourage patient to cough if appropriate.

3 Position patient in semi-Fowler’s position with head 
turned to the side.

4
Wash	 hand,	 gathers	 equipment/supplies,	 and	 applies	
gloves.	Apply	mask	if	a	body	fluid	splash	is	likely	to	
occur.

5 Fill bowl with water to clear connection tubing in 
between suctions.

6 Attach one end of connection tubing to the suction 
machine and the other end to the suction tubing.

7 Turn on suction to the required level. Follow agency 
policy for suction level.

8 Test the function of suction apparatus by suctioning up 
a small amount of water. 

9 If oxygen mask is present, remove it but nasal cannula 
may be left. 

10 Place towel or water proof pad across the patient chest. 

11
Insert catheter to mouth or nasal cavity move catheter 
in cavity until suction are cleared, encourage patient to 
cough during procedure.

12 Reassess and repeat oral suctioning if required.

13
Reassess respiratory status and O2 saturation for 
improvements. Call for help if any abnormal signs and 
symptoms appear.

14 Replace the mask or oxygen device. 

15 Rinse the catheter with water until the secretion is 
cleared from suction tubing.

16 Remove towel, position the patient in comfortable 
position and provide oral hygiene if required. 

17 Clean up supplies, remove gloves, and wash hands. 

18 Document	 the	 procedure,	 finding	 and	 condition	 of	
patient	according	to	agency/hospital	policy.
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Checklist for  tracheostomy and endotracheal suctioning
SN Procedures /interventions Yes No Remarks

1 Assess patient for need to suctioning e.g. lung 
sound, secretions, RR.

2 Explain to patient and family how the procedure 
and encourage patient to cough if appropriate.

3 Position patient in semi-Fowler’s position with 
head turned to the side if not contraindicated.

4 Wash hand, and observe other appropriate 
infection control procedure.

5 Flush the suction catheter with normal saline and 
lubricate with water soluble gel.

6 Attach the resuscitation apparatus to the oxygen 
source	and	adjust	the	oxygen	flow	to	100%	flush.

7 Turn on the suction and set the pressure in 
accordance.

8 Put sterile gloves, mask and gown as necessary.

9 Hyper oxygenate the patient.

10 Remove the resuscitation device and put it on 
proper place.

11 Quickly but gently insert the catheter without 
applying suction.

12
Apply intermittent suction for 5 to 10 seconds by 
placing the non-dominant thumb over the thumb 
port.

13
Rotate the catheter by rolling it between your 
thumb	and	forefinger	while	slowly	withdrawing	
it.

14 Withdraw the catheter completely and release the 
suction.

15 Reassess the client’s oxygenation status and 
repeat suctioning.

16 Dispose of equipment and ensure availability for 
the next suction.

17 Assist the client to a comfortable safe position 
that aids breathing.

18 Document	 the	 procedure,	 finding	 and	 condition	
of	patient	according	to	agency/hospital	policy.
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Checklist for closed suctioning

S.N. Procedures /interventions Yes No Remarks

1 Assess patient for need to suctioning e.g. lung 
sound, secretions, RR.

2 Explain to patient and family how the procedure and 
encourage patient to cough if appropriate.

3 Position patient in semi-Fowler’s position with head 
turned to the side.

4
Wash	hand,	gathers	equipment/supplies,	and	applies	
gloves.	Apply	mask	if	a	body	fluid	splash	is	likely	
to occur.

5 Fill bowl with water to clear connection tubing in 
between suctions.

6 Attach one end of connection tubing to the suction 
machine and the other end to the suction tubing.

7 Turn on suction to the required level. Follow agency 
policy for suction level.

8 Test the function of suction apparatus by suctioning 
up a small amount of water. 

9 If oxygen mask is present, remove it but nasal 
cannula may be left. 

10 Place towel or water proof pad across the patient 
chest. 

11
Insert catheter to mouth or nasal cavity move catheter 
in cavity until suction are cleared, encourage patient 
to cough during procedure.

12 Reassess and repeat oral suctioning if required.

13
Reassess respiratory status and O2 saturation for 
improvements. Call for help if any abnormal signs 
and symptoms appear.

14 Replace the mask or oxygen device. 

15 Rinse the catheter with water until the secretion is 
cleared from suction tubing.

16 Remove towel, position the patient in comfortable 
position and provide oral hygiene if required. 

17 Clean up supplies, remove gloves, and wash hands. 

18 Document	 the	procedure,	finding	and	condition	of	
patient	according	to	agency/hospital	policy.

Suctioning



32 Reference Manual

Module-4 
Care of the Unconscious Patient

Introduction
The unconscious patient presents a special challenge to the nurse. Medical management will vary 
according to the original cause of the patient’s condition, but nursing care will be constant. The 
unconscious patient is completely dependent on the nurse to manage all their activities of daily living 
and to monitor their vital functions.
High-quality nursing care is crucial if the patient is to relearn to perceive self and others, to communicate, 
to control their body and environment and to become independent. The nurse must have a good 
understanding of the mechanisms that can contribute to unconsciousness, as well as a sound knowledge 
of the potential and actual physiological, psychological and social problems that these patients may face 
in the future.

Different Terminology used in Unconscious patient
Consciousness: Consciousness is a state of being wakeful and aware of self, environment and time. 
Also term as alert.

Unconscious: Unconsciousness is a lack of awareness of one’s environment and the inability to 
respond to external stimuli. Physiological and psychological state in which the patient is unresponsive 
to sensory stimuli & lacks awareness of self. An altered level of conscious is present when the patient 
is not oriented, does not follow commands, or needs persistent stimuli to achieve a state of alertness. 

Automatism:  Automatism is the performance of actions without conscious thought or intention.

Confusion: Loss of ability to speak and think in a logical coherent fashion

Delirium/Acute confusion with agitation: is an acutely disturbed state of mind characterized by 
restlessness, illusions, and incoherence, occurring in intoxication, fever, and other disorders.

Stupor: a state in which a person is almost unconscious and their thoughts are not clear
Features of stupor 
•	 Quite and uncommunicative
•	 Remains conscious but sits or lies with a glazed expression
•	 Bladder and rectal incontinence occur

Coma: Coma is an impaired state of unaroused unresponsiveness in which there are no purposeful 
responses to internal or external stimuli, although non-purposeful responses to pain stimuli and brain 
reflexes	may	be	present.	

Semi-coma: A partial or mild comatose state; a coma from which a person may be roused by various 
stimuli.

A continuing vegetative state: A persistent vegetative state sometimes follows a coma. Individuals 
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in such a state have lost their thinking abilities and awareness of their surroundings, but retain non-
cognitive function and normal sleep patterns. Even though those in a persistent vegetative state lose 
their higher brain functions, other key functions such as breathing and circulation remain relatively 
intact. Spontaneous movements may occur, and the eyes may open in response to external stimuli. They 
may even occasionally grimace, cry, or laugh. Although individuals in a persistent vegetative state may 
appear somewhat normal, they do not speak and they are unable to respond to commands.

 A permanent vegetative state:	It	has	been	defined	as	“a	clinical	condition	of			unawareness	of	self	and	
environment in which the patient breathes spontaneously, has a stable circulation, and shows cycles of 
eye closure and opening which may simulate sleep and waking. 

Stages of unconsciousness
a. Acute unconsciousness
b. Chronic unconsciousness

a. Acute Unconsciousness: Acute Unconsciousness is caused by intra-cranial diseases and metabolic 
upset. The clinical manifestations include;
•	 Clouding of consciousness
•	 Contusion, hyper - excitability and irritability
•	 Delirium
•	 Illusion and hallucination
•	 Delusions
•	 Stupor
•	 Coma

b. Chronic Unconsciousness: Chronic Unconsciousness includes
•	  Dementia; Memory, thinking, motor loss, cortical tissue degeneration.
•	 Vegetative: Total lack of cognitive function, eye open and no response
•	 Akinetic Mutism: immobility, damage of cerebral frontal lobe.
•	 Locked in Syndrome: Paralysis of Four limbs and cranial nerves.

Causes of unconsciousness
1. Disorders in Central Nervous System 
•	 Head injury,
•	 Cardiovascular Accident (stroke)
These conditions may result in the disruption of blood supply to the brain tissue

2. Space occupying lesions in cranial cavity
The	disease	conditions	such	as	meningitis/encephalitis.	Brain	tumor,	intra	cranial	bleeding	and	
hematoma caused increased pressure in an enclosed cranial cavity result in the compression of 
brain tissue and vital centers.

3. Blood oxygenation problems
•	 Carbon	Monoxide	(	CO)	poisoning	˗	˗	The	hemoglobin	(Hb)	has	200	fold	greater	affinity	for	CO	

than oxygen
•	 Respiratory acidosis – resulting from respiratory failure leading to inadequate oxygen supply to 

the vital center and trapped of carbon dioxide
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4. Blood circulation disorders 
•	 Hypovolemic	shock	:Hypovolemia	resulting	from	excessive	hemorrhage	and	fluid	loss		causes	

cerebral hypo perfusion and hypoxia
•	 Cardiac Arrest: Cardiac arrest causes a sudden interruption

5. Metabolic disorders 
•	 Diabetic Ketoacidosis

6. Renal failure: 
•	 Due	to	the	failure	of	the	kidneys	to	˗	effectively	eliminate	nitrogenous	waste

7. Drug overdose: 
•	 Alcohol	intoxication:	Alcohol	affects	the	reticular	activating	˗	system	(RAS)

Clinical Features 
•	 Alteration in Level of consciousness depends on underlying causes Patient’s state of alertness and 

consciousness decreases
•	 Hang occurs in the papillary response ,eye opening verbal response and motor response
•	 Restlessness, or increased anxiety
•	 In	comatose,	pupil	become	fixed,	does	not	open	eye	on	command

Diagnostic Investigations
•	  Emergency Assessment: Circulation, Airway, Breathing, 
•	 History Taking
•	 Physical assessment
•	 GCS coma scale
•	 Cranial nerve functioning.
•	 Blood glucose,  electrolytes, serum ammonia, blood urea, nitrogen (BUN)
•	 Serum ketones
•	 Drugs levels in blood in case of drug overdose
•	 ABG
•	 Osmolality, Calcium, LFT, Prothrombin time
•	 CT scan, X ray

Assessment of unconscious patients
• History
• Physical assessment
• GCS coma scale
• Evaluation of mental status.
• Cranial nerve functioning.
•	 Reflexes.
• Motor and sensory functioning.
• Scanning, imaging, tomography, EEG.
• Braden risk assessment scale

Glasgow Coma Scale
The patient with an altered loss of consciousness is risk for alteration in every body system. A complete 
assessment is performed with particular to the neurologic system. It includes an evaluation of mental 
status,	cranial	nerve	function,	cerebral	function	(balance	and	coordination),	reflexes,	motor	and	sensory	
function. Level of consciousness is, a sensitive indicator of neurologic function, is assessed based on 
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the criteria in the Glasgow Coma Scale; eye opening, verbal response and motor response. The patient 
responses are rated on a scale from 3 to 15. 

Each of these is independently assessed and recorded on a chart. The patient’s response is recorded 
with a dot joined with straight lines to form a graph, making it easier to assess whether the patient is 
improving or deteriorating. The frequency of recording will be based on the patient’s clinical condition. 
In the case of eye opening, the best response would score a 4, the best verbal response would score a 5 
and the best motor responses would score a 6. The lowest response for each of the three parameters is a 
score of 1. Thus the highest total score is 15 and the lowest is 3. A score of 3 indicates severe impairment 
of neurologic function, brain death or pharmacological inhabitation of neurologic response. A score of 
15 indicates that the patient is fully responsive.

 A score of 15 indicates that the patient is alert, orientated and able to obey commands; a score of 8 or 
less is generally considered to indicate that the patient is in a coma. However, it is important to consider 
each of the three responses (eye opening, verbal response and motor response) separately, taking into 
consideration	any	communication	difficulties	(e.g.	deafness	or	paralysis)	or	if	the	patient	is	receiving	
muscle relaxants.

GCS of adult
Feature Response Score

Best eye response

Open spontaneously 4
Open to verbal command 3
Open to pain 2
No eye opening 1

Best verbal response

Oriented 5
Confused 4
Inappropriate words 3
Incomprehensible sounds 2
No verbal response 1

Best motor response

Obeys commands 6
Localizing pain 5
Withdrawal from pain 4
Flexion to pain 3
Extension to pain 2
No motor response 1

Interpretation
Severe Neurological Impairment : GCS 3-8
Moderate Neurological Impairment : GCS 9-12
Mild Neurological Impairment : GCS 13-15

Care of the Unconscious Patient



36 Reference Manual

The Braden Scale Risk Assessment Tool
The Braden Scale for Predicting Pressure Ulcer Risk is a tool that was developed in 1987 by Barbara 
Braden and Nancy Bergstrom. The purpose of the scale is to help health professionals, especially nurses, 
assess a patient’s risk of developing a pressure ulcer.
The Braden Scale uses a scores from less than or equal to 9 to as high as 23. The lower the number, 
the	higher	the	risk	for	developing	an	acquired	ulcer/injury	Each	category	is	rated	on	a	scale	of	1	to	4,	
excluding	the	‘friction	and	shear’	category	which	is	rated	on	a	1-3	scale.	This	combines	for	a	possible	
total of 23 points, with a higher score meaning a lower risk of developing a pressure ulcer and vice 
versa. A score of 23 means there is no risk for developing a pressure ulcer while the lowest possible 
score of 6 points represents the severest risk for developing a pressure ulcer. 

The Braden Scale Assessment Score Scale:
•  Very High Risk: Total Score 9 or less
•  High Risk: Total Score 10-12
•  Moderate Risk: Total Score 13-14
•  Mild Risk: Total Score 15-18
•  No Risk: Total Score 19-23

Pupil Right Left

size

reaction

size

reaction

Score

Eyes opens

Spontaneous 4 

to speech 3

to pain 2

no response 1

Best motor response

Obeys commands 6

Localizes 5

Withdraws 4

Flexes 3

Extends 2

No response 1

Pediatric Glasgow coma scale

Best   response to auditory and 
visual stimulus

≤ 2years Score ˂	2years Score
Orientation 5 Smiles, Listens, Follows 5
Confused 4 Cries, consolable 4
Inappropriate 
wards 3 Inappropriate persistent cry 3

Incomprehensible 
words 2 Agitated, restless 2

None 1 No response 1

Endotracheal tube T
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BRADEN SCALE FOR PREDICTING PRESSURE SORE RISK
Patient’s Name:  Evaluator’s Name:  Date of Assessment: 1 2 3 4

Sensory 
perception
Ability to respond 
meaningfully to 
pressure-related 
discomfort

1. Completely limited: 
Unresponsive (does not 
moan,	flinch,	or	grasp)	
to painful stimuli, due 
to diminished level of 
consciousness or sedation, 
OR
Limited ability to feel pain 
over most of body surface

2. Very limited: 
Responds only to 
painful stimuli. 
Cannot communicate 
discomfort except 
by moaning or 
restlessness,
OR 
Has a sensory 
impairment which 
limits the ability to feel 
pain or discomfort over 
½ of body.

3. Slightly limited: 
Responds to verbal 
commands but cannot always 
communicate discomfort or 
need to be turned,
OR
Has some sensory 
impairment which limits 
ability to feel pain or 
discomfort in 1 or 2 
extremities.

4. No impairment: 
Responds to verbal 
commands. Has no 
sensory	deficit	which	
would limit ability to 
feel or voice pain or 
discomfort.

Moisture
Degree to which 
skin is exposed to 
moisture

1. Constantly moist: 
Skin is kept moist almost 
constantly by perspiration, 
urine, etc. Dampness is 
detected every time patient 
is moved or turned.

2. Moist: Skin is often 
but not always moist. 
Linen must be changed 
at least once a shift.

3. Occasionally moist: 
Skin is occasionally moist, 
requiring an extra linen 
change approximately once 
a day.

4. Rarely moist: Skin 
is usually dry; linen 
requires changing only 
at routine intervals.

Activity
Degree of physical 
activity

1. Bedfast:	Confined	to	
bed.

2. Chairfast: Ability to 
walk severely limited 
or non-existent. Cannot 
bear	own	weight	and/
or must be assisted into 
chair or wheelchair.

3. Walks occasionally: 
Walks occasionally during 
day but for very short 
distances, with or without 
assistance. Spends majority 
of each shift in bed or chair.

4. Walks frequently: 
Walks outside the 
room at least twice a 
day and inside room 
at least once every 2 
hours during waking 
hours.

Mobility
Ability to change 
and control body 
position

1. Completely Immobile: 
Does not make even 
slight changes in body or 
extremity position without 
assistance.

2. Very limited: 
Makes occasional 
slight changes in body 
or extremity position 
but unable to make 
frequent	or	significant	
changes independently.

3. Slightly limited: Makes 
frequent though slight 
changes in body extremity 
position independently.

4. No limitations: 
Makes major and 
frequent changes 
in position without 
assistance.
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Nutrition
Usual food intake 
pattern

1. Very poor: Never eats a 
complete meal. Rarely eats 
more	than	⅓	of	any	food	
offered.	Eats	2	servings	
or less of protein (meat or 
dairy products) per day. 
Takes	fluids	poorly.	Does	
not take a liquid dietary 
supplement,
OR
Is NPO1	and/or	maintained	
on clear liquids or IV2 for 
more than 5 days.

2. Probably 
Inadequate: Rarely 
eats a complete meal 
and generally eats 
only about ½ of any 
food	offered.	Protein	
intake includes only 
3 servings of meat or 
dairy products per day. 
Occasionally will take 
a dietary supplement,
OR
Receives less than 
optimum amount of 
liquid diet or tube 
feeding.

3. Adequate: Eats over half 
of most meals. Eats a total of 
4 servings of protein (meat, 
dairy products) each day. 
Occasionally will refuse a 
meal, but will usually take a 
supplement	of	offered,
OR
Is on a tube feeding or TPN3 
regimen, which probably 
meets most of nutritional 
needs.

4. Excellent: Eats 
most of every meal. 
Never refuses a meal. 
Usually eats a total 
of 4 or more servings 
of meat and dairy 
products. Occasionally 
eats between meals. 
Does not require 
supplementation.

Friction and 
Shear

1. Problem: Requires 
moderate to maximum 
assistance in moving. 
Complete lifting without 
sliding against sheets 
is impossible. Frequent 
slides down in bed or 
chair, requiring frequent 
repositioning with 
maximum assistance. 
Spasticity, contractures, or 
agitation leads to almost 
constant friction.

2. Potential problem: 
Moves feebly or 
requires minimum 
assistance. During a 
move, skin probably 
slides to some extent 
against sheets, chair, 
restraints, or other 
devices. Maintains 
relatively good 
position in chair or 
bed most of the time 
but occasionally slides 
down.

3. No apparent problem: 
Moves in bed and in chair 
independently and has 
sufficient	muscle	strength	
to lift up completely during 
move. Maintains good 
position in be or chair at all 
times.

ADOPTED 1997 TOTAL SCORE:
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Equipment Required for care of unconscious patient 
•	 Article for oral care
•	 Suction Machine
•	 Side rail
•	 Back care equipment
•	 Air mattress
•	 Oxygen supply
•	 Air way
•	 BP instrument
•	 Digital Thermometer
•	 Oxygen saturation Machine
•	 IV stand
•	 Emergency Drugs
•	 GCS Chart

Nursing Management of unconscious patient
a. Maintaining patent airway

•	 Assess respiratory rate and depth, inspect thorax for symmetry of movement.
•	 Elevating the head end of the bed 30 to 45 degree prevents aspiration secretions.
•	 Positioning the patient in lateral or semi prone position.
•	 Suctioning and oral hygiene for airway clearance from posterior pharynx and upper trachea.
•	 Chest physiotherapy to promote the pulmonary hygiene.
•	 Auscultate the chest in every 8 hours to detect adventitious breath sounds or absence of breath 

sound.
•	 If the patient is in ventilator support, maintain endotracheal tube patency or tracheostomy. 

Monitor
•	 ABG measurement and frequent oral care as well.

b. Protecting the patient
•	 Keep the padded side rails on bed sides.
•	 Take care to avoid any injury.
•	 Talk with the client in-between the procedures.
•	 Speak	positively	to	enhance	the	self-esteem	and	confidence	of	the	patient.
•	 Ensure the patient’s dignity by providing privacy and speaking during nursing activities

c. Maintaining fluid balance and managing nutritional needs
•	 Assess	the	hydration	status	such	as	tissue	turgor,	mucous	membrane	Intake/output	and	laboratory	

value of electrolyte. 
•	 Start	IV	fluid	initially	if	ICP	raised	IV	fluid	administered	slowly.	
•	 Liquid diet as possible within 48hours 
•	 NG tube feeding if oral feeding is not possible.

d. Preserving corneal integrity
•	 Assess	for	eye	open,	inadequate	or	corneal	reflexes	in	some	patients.
•	 Clean the eye cotton balls moister in the sterile normal saline to remove the discharged and 

debris.
•	 Artificial	tear	can	instill	2	hourly	if	prescribed
•	 Apply cold compress if periorbital edema after surgery.
•	 Eye patch apply carefully to contact cornea causing corneal abrasion.
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e. Providing mouth care
•	 Assess	for	dryness,	inflammation	and	crusting.
•	 Provide careful oral care with chlorhexidine
•	 Apply thin coat of petrolatum lips to prevent dry, cracking and encrustations.

f. Maintaining skin integrity and joint integrity
•	 Assess using Barden risk assessment scale for skin for breakdown and necrosis
•	 Regular changing in position provides kinesthetic (sensation of movement) awareness of 

position and vestibular stimulation. 
•	 Avoid dragging or pulling up the patient on bed
•	 Maintain correct body posture.
•	 Passive exercises to prevent muscular contracture.
•	 Back massage.
•	 Use splints or foam boots to prevent foot drop. 
•	 Special beds to prevent pressure on bony prominences e.g. air mattress.

g. Maintaining body temperature
•	 Assess for High fever in unconscious patient. High fever may be caused by respiratory infection 

or urinary infection, drug reaction, dehydration, damage to hypothalamic temperature regulator 
center.

•	 Adjust the environment depending on the patient condition.
•	 If the patient is older, a warm environment is needed.
•	 Administer prescribed acetaminophen.
•	 Giving cool sponge baths and allowing and electric fan to blow over the patient to increase 

surface
•	 Cooling. 
•	 Frequent temperature monitoring to assess the patient’s response to the therapy and to prevent 

an
•	 Excessive decrease in temperature and shivering.

h. Preventing urinary retention
•	 Palpate lower abdomen for a full bladder to prevent incontinent or retention.
•	 Insert an indwelling catheter if needed
•	 Provide catheter care routinely if inserted.
•	 Condom catheter for male and absorbent pads for females in
•	 Case of Incontinence.
•	 Inducing stimulation to urinate.

i. Promoting bowel function
•	 Assess for distention by listening for bowel sound
•	 Measure the abdominal girth with measuring tape.
•	 Keep diaper and change diaper as needed if loose motion or diarrhea.
•	 Provide stool softeners if prescribed.
•	 Give glycerin suppository for bowel emptying.
•	 Enema can be done for every other day to the lower colon.
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j. Providing sensory stimulation
•	 Provide at proper time to avoid sensory deprivation.
•	 Effort	 are	made	 to	maintain	 the	 sense	 of	 daily	 rhythm	by	 keeping	 the	 usual	 day	 and	 night	

patterns for activity and sleep.
•	 Maintain the same schedule for sleep each day. 
•	 Orient the client to the day, date, and time accordingly. 
•	 Touch and talk. 
•	 Proper communication.
•	 Always address the client by name, and explain the procedure each time.

k. Restoring health maintenance
•	 Teach the family members to restore sense of touch and talk patient.
•	 Orient to patient to time and place at least 8 hours every.
•	 Introduce with usual environment stimuli using tape recorder, favorite book or television.
•	 Minimize surrounding stimulation, speak one at a time to the patient allowing for frequent rest 

and quiet time because come patient may become agitated while arousing.
•	 If patient regain consciousness, show the videotaped family event assist the patient in recognized 

the family and friends.

l. Meeting family needs/ family education
•	 Family support to cope sudden state of crisis and severe anxiety. 
•	 Educate the needs of client.
•	 Involve in care patient care
•	 Inform the condition of patient and treatment as well as possible outcome. 
•	 Listen to and encourages ventilation of feeling and concern supporting making decision making 

about management and placement after hospitalization.
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Module-5
Central Venous Pressure
Monitoring and Care of Central Lines

Introduction
The central venous catheter plays an important part in the patient’s recovery as it can aid diagnosis and 
treatment. At the same time, the use of such devices can put the patient at risk of the complications. The 
nurse has a vital role to play in helping to safeguard the patient against the potential risks associated 
with central venous lines.

Central venous pressure (CVP) describes the pressure of blood in the thoracic vena cava, near the 
right	atrium	of	the	heart.	CVP	reflects	the	amount	of	blood	returning	to	the	heart	and	the	ability	of	the	
heart to pump the blood into the arterial system. The insertion of a central venous catheter is a highly 
invasive procedure, so a decision to insert such a device should take into account the patient’s condition, 
symptoms and illness.
Central Venous Catheters are devices that are inserted into the large veins for various purposes. These 
central venous access are done through various routes the common being Internal Jugular, Subclavian 
and Femoral veins. These veins can be accessed by skin punctures from nearby areas and thus these 
are the commonly performed central venous access. Central venous access can also be gained from a 
distant site by inserting a peripherally inserted central catheter (PICC) which is long in length so that 
even inserted from forearm region or groin region, the tip will stay in the major large veins in the thorax.

Purpose
There are several reasons for the insertion of a central venous catheter. These include:

•    To monitor central venous pressure in critically ill patients.
•    For	the	rapid	administration	of	intravenous	fluids.
•    To give drugs, such as antibiotic therapy and cytotoxic drugs.
•    To administer parenteral nutrition.
•    To aid in the diagnosis of cardiac failure.
•     To monitor postoperative patients.

CVP catheter

Central Venous Pressure Monitoring and Care of Central Lines
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Types of Catheter
The patient’s condition will help the medical practitioner to decide which catheter is most appropriate 
for the patient’s needs. There are a number of central venous catheters to choose from. The Central 
Venous Catheter can be varying based on:
•	 Lumen: Single, double, triple and quadruple lumen. Multiple lumen catheters allow more than
•	 one infusion to be given separately while facilitating continuous pressure monitoring, thereby 

minimizing the risk of accidental bolus (Singer and Webb, 1997);
•	 Various Sizes: Small diameter for regular use, large diameter - “Sheaths” for the insertion of a
•	 pulmonary artery catheter or pacing wire or Large Volume Transfusion devices. Large diameter 

Dialysis catheters are also a form of Central Venous Catheters, which are used for the purpose 
of hemodialysis only.

•	 Technique: None tunneled (regularly performed) or tunneled catheters for long-term use.

Central venous catheter insertion technique
Nurse should follow following steps when inserting a central venous catheter:
•	 The patient should be informed about what is to happen during the procedure as well as the
•	 Rationale behind it. The patient may be very anxious and it is important that the nurse gives a 

clear explanation and reassurance before, during and after the procedure.
•	 The patient’s position during insertion of the catheter is important. The patient should lie supine
•	 and the head of the bed should be lowered to encourage venous engorgement, which makes it 

easier to puncture the vein.
•	 The nurse should discuss and should plan beforehand with the doctor about the site of insertion,
•	 Type of catheter, use of ultrasound, technique and other attributes before the insertion.
•	 The nurse should ensure that, all the necessary equipment should be available at the bedside. 

This will be given below on the article required section.
•	 Cardiac dysrhythmias can occur if the tip of the catheter touches the cardiac wall. The nurse 

should observe the heart rate and rhythm, and inform the medical practitioner of any changes
•	 After inserting the catheter, a chest X-ray should be performed to check that the central venous 

device is in the correct position and to rule out pneumothorax, haemothorax and cardiac 
tamponade.

•	 The	nurse	should	fill	the	Central	Venous	Catheterization	Checklist.
•	 During insertion of central venous catheter, the nurse should also ensure that the following 

things are strictly followed as these are the component of “Central Line Bundle” or “Catheter 
associated Blood Stream Infection (CLABSI)” Prevention Bundle.

Procedure for Central Line Bundle insertion
•	 Scrub hands with iodine based solution.
•	 Use universal precautions, including the use of a cap, mask, sterile gown, sterile gloves, and a 

sterile full body drape, for the insertion of CVCs, PICCs, or guide-wire exchange.
•	 Prepare clean skin with a > 0.5% Chlorhexidine preparation with alcohol before central venous 

catheter and peripheral arterial catheter insertion and during dressing changes. If there is a 
contraindication to Chlorhexidine, tincture of iodine, an iodophor, or 70% alcohol can be used as 
alternatives.

•	 Secure with silk sutures both at the length indicator of the catheter AND also at the body of the 
catheter.

•	 Cover the full length of the catheter including the body with the dressing.
•	 Use either sterile gauze or sterile, transparent, semi permeable dressing to cover the catheter site.
•	 Complete the Central Line Insertion Checklist

Central Venous Pressure Monitoring and Care of Central Lines
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S.N. Procedures Yes No Remarks 
1 Obtain informed consent    
2 Patient’s infection risk assessed.    
3 Perform Hand hygiene    

3

Articles required
• CVP catheter of appropriate size
• PM Kit
• Pressure bag
• Normal saline 
• Mersilk2-0 
• Three way connectors 
• Sterile gloves 6.5,7.0 
• Surgical blade
• Chlorhexidine (Savlon) 
• Syringe 10cc,5cc
• 2% Lignocaine
• Pressure bag 
• 0.9% Normal Saline 500 ml 
• Adhesive tape
• Scissors 
• Monitor for CVP monitoring.
ICU PACK(includes) 

• Sterile gown
• Eye towel
• Whole body drape 
• Sterile Mackintosh 
• Hand towel 

ICU SET(includes)
• Tray containing 
• Bowl
• Kidney tray 
• Scissor 
• Sponge holder 
• Artery forcep
• Thumb forcep 
• Scalpel handle
• Needle holder
• Gauze

   

4 Site assessed and marked    
5 Properly position to prevent air embolism    
6 Skin prep performed with alcohol based Chlorhexidine solution    
7 Skin prepared is allowed to dry prior to puncture    
8 Use sterile technique to drape from head to toe    
9 Use		local	anesthetic	and/or	sedation    

10 Catheter	pre-flushed	and	all	lumens	clamped

Central Line Insertion Checklist
Before the Procedure

Central Venous Pressure Monitoring and Care of Central Lines
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Complications during  insertion
a. Immediate complications
Many complications can occur immediately after the insertion of a catheter and it is the nurse’s 
responsibility to observe the patient carefully when the procedure is being carried out. These immediate 
complications includes  

•	 Bleeding 
•	 Hematoma   
•	 Arterial puncture: accidental puncture of the carotid, vertebral, subclavian, basilic, and axillary 

or	 femoral	 arteries	 can	occur	during	 insertion.	Arterial	 blood	 is	 bright	 red	 and	blood	flow	 is	
substantial and can lead to hemorrhagic shock also if not controlled immediately.  

•	 Airway compression from Hematoma (vascular access in the neck for IJ and SC veins) 

S.N. Procedures Yes No Remarks 

1 Proper Scrubbing (Hand hygiene)

2 Operator and Assistant wore PPE 

3 Place full body drape over patient 

4 Proper arrangement of articles in sequential order 

5 Prime the CVP ports with Normal Saline.

6 Use of Chlorhexidine for skin preparation 

7 Sterile	field	maintained	throughout	Procedure	

8 Clamp any ports not used during insertion

9 Aspirate blood from each lumen (to avoid air embolism and 
ensure intravascular placement)

10 Secure catheter with suture

11 Apply bio-occlusive dressing.

12 Monitor and reassure the patient

Post Procedure

S.N Procedures Yes No Remarks 
1 Proper discard of used articles    

2 Keep patient in comfortable position, Zeroing at appropriate level 
done

3 Confirmation	of	CVP	Placement(x-ray	,backflow)	    

4 Blood cleaned from site Sterile dressing applied (gauze, transparent 
dressing)

5 Recording and Reporting

During the Procedure
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•	 Pneumothorax: Pneumothorax may occur if the catheter punctures the chest wall, allowing air to 
enter the pleural cavity; and thus will need urgent chest tube or pig tail insertion. 

•	 Hemothorax: if the needle enters the pleural space and also injures any blood vessel, it can cause 
hemothorax    

•	 Hydrothorax (happens when central venous catheter is accidentally inserted into the pleural 
space	and	IV	fluids	given	through	the	catheter)			

•	  Cardiac arrhythmias 
•	  Guidewire embolization

b.    Delayed complications 
•	 Hematoma
•	 Occlusion: can also occur for a number of reasons, including kinking in the line, thrombosis and 

the precipitation of drugs in the line.
•	 Catheter displacement
•	 Catheter dislodgement and unplanned removal
•	 Catheter rupture and embolization
•	 Bleeding: Catheter left open to the atmosphere can cause bleeding and blood loss from 

the open port.
•	 Infection of skin and surrounding region
•	 Central Line Infection or Central line associated blood stream infection (CLABSI)
•	 Air embolism
•	 Thrombosis and embolization

Role of Nurse in CVP catheter maintenance and care
The patient should be closely monitored for catheter site and. The patient’s vital signs should be 
monitored and recorded. Any handling of the line should be kept to a minimum to reduce the risk of 
contamination and the line should be securely fastened to the patient.
The dressing on the central venous site should be changed in accordance with hospital policy and 
procedures. It should always be changed using aseptic techniques and a transparent dressing is often 
used to allow observation for evidence of redness or discharge.

Maintenance of central line bundle
The following should be strictly followed while maintaining and caring for central venous catheters 
and the following are the component of “central line bundle” or “Catheter associated Blood Stream 
Infection (CLABSI)” prevention bundle.

•	 Promptly remove any central venous catheter that is no longer essential.
•	 Use Chlorhexidine solution for catheter site dressing (not povidone iodine)
•	 If the patient is sweating or if the site is bleeding or oozing, use gauze dressing until this is 

resolved.
•	 Replace catheter site dressing if the dressing becomes damp, loosened, or visibly soiled.
•	 Wear either clean or sterile gloves when changing the dressing on intravascular catheters.
•	 Do not use topical antibiotic ointment or creams on insertion sites, except for dialysis catheters, 

because of their potential to promote fungal infections and antimicrobial resistance.
•	 Replace dressings used on short-term CVC sites every 2 days for gauze dressings and at least 

every 7 days for transparent dressings.
•	 Evaluate the catheter insertion site daily by palpation through the dressing and by inspection if 

a transparent dressing is in use.
•	 In patients not receiving blood, blood products or fat emulsions, replace administration sets that 

are continuously used no more frequently than at 96-hour intervals, but at least every 7 days.
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Transparent dressing over CVP

Checklist for Central Line Bundle Manitenance  

S.N. Procedures Yes No Remarks 
1 Explain procedure to patient

2

Check 
•	 Pressure in bag (250-300)
•	 Proper assessment of waveform in monitor
•	 Keep transducer in phlebostatic area (4th intercostal 

space at mid axillary line)

3

Evaluate insertion site for
•	 Infection
•	 Swelling
•	 Drainage 
•	 Kinking
•	 Leakage
•	 Missing sutures
•	 Displacement

4

Assess condition of bio-occlussive dressing if required change 
•	 Ensure catheter cap placed in all the lumen 
•	 Check	function	of	all	the	lumen(backflow)
•	 Flush tubing after any use(medication,blood draw)
•	 Use of alcohol swab before use of CVP lumen for any 

intervention
•	 Use of sterile technique while dressing

5

Documentation
•	 Date of tubing changes.
•	 Date of dressing.
•	 Saline change.
•	 Date of insertion and removal

•	 Replace tubing used to administer blood, blood products, or TPN within 24 hours of initiating 
the infusion.

•	 Flushed the catheter with 0.9% of NaCl before and after the administration of IV drugs to ensure 
that	a	bolus	of	flush	prevent	solid	deposits.
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Measuring Central Venous Pressure
Central venous pressure (CVP) is a measurement of pressure in the right atrium of the heart. Normal 
CVP range is 3-10mmHg (5-12cmH2O). A series of measurements needs to be recorded to establish a 
trend as a one-of measurement would not give a true indication of the CVP. The measurement can be 
recorded either manually, using a water manometer set, or electronically, using a transducer. Electronic 
measurement is most common in the critical care environment.

a. Electronic measurement using transducer
Explain the procedure to the patient and ensure that the patient is comfortable.
When the measurement is recorded via a transducer the recording is constant. Although the transducer 
has to be calibrated (zeroed) at the phelbo-static axis, this is carried out electronically via a monitor 
before	each	recording.	The	monitor	will	display	a	CVP	waveform,	which	usually	‘swings’	with	each	
respiration. The measurement should be recorded from the same position each time: the patient should 
lie fat and recordings can be measured either from the sternal angle or, most commonly, at the mid-axilla 
point. The nurse should document the site from which the measurement is being recorded to maintain 
the continuity and accuracy of the trend of the CVP.

b. Manual measurement
Explain the procedure to the patient and ensure that the patient is comfortable.
The	central	venous	pressure	manometer	should	be	attached	to	intravenous	fluid,	usually	Normal	Saline
The	three-way	tap	should	be	turned	to	fill	the	manometer	with	the	fluid.
Once	full,	the	tap	to	the	fluid	should	be	turned	of	and	the	tap	to	the	patient	should	be	opened.
As	the	fluid	drops	in	the	manometer,	the	fluid	level	will	rise	and	fall	with	the	patient’s	respiration,	and
as it settles the level of water column above the zero line should be recorded which the central venous
pressure is.

c. Interpretation of Central Venous Pressure
A	low	reading	is	usually	an	indication	of	fluid	loss	or	hypovolemia/dehydration.	This	can	be	as	a	resultof	
hemorrhage, excessive diuresis or excessive extravasation.A high CVP recording is more complex but 
can	 indicate	 the	 following:Hypervolemia:	 defined	 as	 an	 abnormal	 increase	 in	 the	 volume	 of	 blood	
circulating	in	the	body	and	often	a	result	of	excessive	fluid	infusion;	Cardiac	failure,	for	example	right	
ventricular	failure,Pulmonary	embolism,	mitral	valve	failure/regurgitation,	cardiac	tamponade;Lumen	
occlusion/obstruction,	for	example	thrombus,	or	the	catheter	lying	against	the	vein	wall;	High	blood	
viscosity, which is rare but possible after a massive blood transfusion

Removal of Central Venous Catheter
The nurse usually removes the catheter after the instruction from the doctor. The following steps should 
be followed:The patient should then be informed and reassured and the procedure explained. The patient 
should lie fat in bed to prevent air emboli on removal of the catheter. The removal procedure is carried 
out	using	an	aseptic	technique	using	sterile	gloves	first	the	field	should	be	cleaned	with	chlorhexidine	
Use sterile dressing set with sterile blade to cut the sutures.
After removal of the sutures from around the catheter, a wad of sterile gauze should be held under 
pressure over the site.The catheter is then pulled gently until it is removed, while the nurse continues to 
apply pressure to the site for up to 3-5 minutes or until bleeding has stopped.
The site is sealed with an airtight dressing, which should be left in place for 24 hours return the patient 
to a comfortable position. There is no role of sending catheter tip for microbiological culture. But, if 
there is susceptibility of infection, the tip of the catheter should be kept and sent for microbiological 
examination. If the tip is to be sent to the laboratory to be cultured it should be cut with sterile scissors 
and placed in a sterile specimen pot to prevent further contamination.

Central Venous Pressure Monitoring and Care of Central Lines



49Reference Manual

Procedure
1.     Verify order to remove central line
2.     Gather all necessary equipment
3.     Open sterile towel dressing set.
4.     Explain procedure to patient
5.     Position the patient in supine position without pillow (to prevent air embolism).
6.     Wash hands (chlorhexidine and alcohol based antiseptic hand washing preparations are most 

effective).
7.     Don sterile gloves - aseptic technique.
8.     Cleanse dressing with alcohol pad to release transparent dressing
9.     Carefully remove the old dressing (Moisten securing device with alcohol if needed to release 

(do not force removal).
10.   Dispose of old dressings
11.   Remove gloves and re-wash hands
12.   Don sterile gloves - aseptic technique
13.   Assess insertion site for signs of infection.
14.   Clean around the insertion site with swab to remove blood or residue
15.   Cut and remove the sutures

Documentation: Central line insertion, CVP maintenance and care bundles checklists contain critical 
elements that must be checked and properly documented.
During dressings

•	 Date of tubing changes.
•	 Date of dressing.
•	 Saline change.
•	 Date of insertion and removal

During removal
•	 Date of removal
•	 Time of removal
•	 Description of the procedure
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S.N. Procedures Yes No Remarks 

1

Equipment needed
• Sterile gloves
• Dressing set
• Suture removal kit (scissor,  blade,forceps)
• Chlorhexidine skin prep applicator
• Sterile container if sending tip for C&S
• Adhesive tapes
• Waste container

2 Verify order to remove central line.
3 Gather all necessary equipments.
4 Open sterile towel and dressing set.
5 Explain procedure to patient.

6 Position the patient in supine position without pillow (to prevent air 
embolism).

7 Wash hands 
8 Don sterile gloves using aseptic technique.
9 Cleanse dressing with alcohol pad to release transparent dressing

10 Carefully remove the old dressing (Moisten securing device with 
alcohol if needed to release (do not force removal).

11 Dispose	off	old	dressings.
12 Remove gloves and wash hands
13 Don sterile gloves - aseptic technique
13 Assess insertion site for signs of infection.

14 Clean around the insertion site with swab to remove blood or 
residue

15 Cut and remove the sutures

16 Ask patient to do valsalva maneuver i.e hold breathe. If patient is on 
mechanical ventilator, remove catheter during expiration.

17 Remove catheter with steady and gentle motion. If resistance is met, 
hold the removal process and notify the physician.

18 Hold pressure on site a for 5-15 minutes to promote hemostasis 
19 Inspect	the	catheter	and	confirm	that	it	is	intact.
20 Once	hemostasis	is	confirmed	apply	sterile	dressing.

21
Study	suggest	no	any	added	benefit	of	routinely	sending	catheter	tip	
for culture. So no need to send the catheter tip for culture as routine 
procedure.

22 Documentation: Date and time of removal; Description of the 
procedure

23 Change dressing and assess site for signs of  infections every 24 
hours until it is healed

24 Continue assessment of patients for complications

Checklist for removal of central line
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Module-6 
Basic Life support 

Introduction 
Basic life supports is one of the most fundamental components of emergency medical interventions. It 
is the foundation for saving lives after cardiac arrest. The learners will learn the skills of high-quality 
cardiopulmonary resuscitation (CPR) for victims of all ages and will practice delivery of these skills 
both as a single rescuer and as a member of a multi-rescuer team. The skills teach in this course will 
enable learners to recognize cardiac arrest, activate the emergency response system early, and respond 
quickly	and	confidently.	The	aim	of	basic	life	support	is	to	maintain	a	distribution	of	oxygen-rich	blood	
through	survival	organs,	especially	the	brain	and	heart,	through	a	temporary	artificial	circulation	until	
normal cardiac activity and breathing are restored.

This module focuses on acquisition of knowledge and skills to carry out basic life support out of hospital 
and	in	hospital	scenario.	Nurses	are	the	first	people	to	see	cases	of	cardiac	arrest	in	the	clinical	setting	
as	well	as	out	of	hospital	setting.	Therefore,	they	are	the	first	ones	to	initiate	and	perform	BLS	without	
losing time. Thus, nurses should be involved in BLS training programs and these training programs 
should be repeated at certain intervals and updated in line with up-to-date guidelines including the steps 
of BLS. Heart or lung failure unexpectedly puts the lives of many people at risk in the world. Delay in 
performing basic life support could result in a lower probability of a successful result after BLS. On 
the other hand, there is no evidence to prove that the medications used in ALS reduce mortality and 
morbidity,	whereas	 immediate	and	efficient	BLS	practices	after	cardiac	arrest	are	reported	 to	reduce	
mortality and morbidity. 

Nurses play a key role in the management of in-hospital cardiac arrest as well as out of hospital scenarios. 
They	are	the	first	ones	who	face	the	scene	of	an	arrest--initiating	cardiopulmonary	resuscitation	(CPR)	as	
well	as	summoning	assistance	from	the	‘advanced	life	support.	Nurses	can	contribute	to	the	prevention	
of cardiac arrest in the community by promoting the importance of seeking medical care and save lives 
of patient In the case of an emergency, fast and structured patient management is crucial for a patient’s 
outcome. In order to manage common emergencies every nurses should possess basic knowledge of 
emergency care and the skills necessary for dealing with these situations. Adequate education in basic 
life support (BLS) should be considered as an essential aspect. Although this might be a low cost and 
easy	implementation	solution,	most	of	the	study	shows	nurses	lack	of	self-confidence	in	their	ability	to	
perform. Implementation of such training increase exposure to procedures may address this challenge; 
simulation	exercises	may	be	a	valuable	tool	to	increase	knowledge	and	self-confidence

Objective 
The primary goal of BLS is to increase cardiac arrest survival. 
To maximize survival, providers of basic life support (BLS) must quickly recognize cardiac arrest, 
activate the emergency response system, provide high-quality CPR, and use an automated external 
defibrillator	(AED).
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Categorization of age for BlS 
According	to	the	age	of	the	victim	there	are	some	differences	in	the	BLS	techniques	because	of	differences	
between	etiology	of	arrest;	children	usually	suffer	cardiac	arrest	due	to	respiratory	causes	(asphyxia)	
where	as	adults	usually	suffer	from	primary	cardiac	arrest.	So	it	has	been	categories	as

•   Adult- Adolescence (after the onset of puberty) and older
•   Children-1year of age to puberty
•   Infant >1month to<1year

Chain of survival (adult)
1. Outside the hospital

•    Recognition and activation of the emergency response system
•    Immediate high-quality CPR
•				Rapid	defibrillation
•    Basic and advanced emergency medical services
•    Advanced life support and post arrest care

2. Inside the hospital
•     Surveillance and prevention
•    Recognition and activation of the Emergency response system
•    Immediate high-quality CPR
•				Rapid	defibrillation
•    Advanced life support and post-arrest care
•     Consider the availability of emergency equipment and PPE that relevant to the situation 

Chain of survival
Note : IHCA: In Hospital Cardiac Arrests
OHCA: Out of Hospital Cardiac Arrest
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Sequence of BLS
1. Verify scene safety (Make sure the environment is safe for you and your victim)
2.  Check for responsiveness by tapping at shoulder saying “Are you all right ?
3.  If not responsive, shout for help 
4.  Activate emergency response system via mobile

•	 Dial 102 emergency ambulance if out of hospital and code blue in hospital
5.		 Get	AED/defibrillator/emergency	equipment	if	alone.(If	someone	else	directs	someone	to	get	them)
6.  Assess for breathing and pulse (carotid) simultaneously within 10 sec (only for health care 

professional )
•	 If non-health care professional- Assess for responsiveness and breathing simultaneously <10 sec.

7.  If normal breathing with pulse:
•	 Keep the victim on recovery or left lateral position and monitor until EMS arrives

8.  If no normal breathing but has pulse
•	 Provide	rescue	breathing	:1breath	every	5-6	sec(10-12	breath/min)
•	 Assess for pulse and breathing after 2 min
•	 If no pulse begin CPR (30:2)
•	 Activate emergency response system if not activated yet
•	 If no breathing or only gasping, no pulse :
•	 Begin CPR

9.  Use AED immediately if arrives
•	 If rhythm is shockable give one shock and resume CPR immediately.
•	 If rhythm is not shockable, continue CPR until AED gives instruction for rhythm analysis
•	 Continue CPR until victim moves or ACLS team Arrives

High Quality CPR
1. Push Hard Push Fast

•	 At least 5 cm-6cm for adult
•	 About	5	cm	or	1/3	AP	diameter	of	chest	for	children
•	 About	4	cm	or	1/3	AP	diameter	of	chest	for	infant

2. Allow complete chest recoil after each compression
3.   Minimize interruption in compression <10sec
4.			Give	effective	breaths	that	make	the	visible	chest	rise
5.   Avoid excessive ventilation

Step by step procedure in BLS (Adult)
Steps to be followed for chest compression
•	 Ensure	victim	lying	face-up	on	a	firm,	fat	surface.
•	 Hand position for chest compression:
•	 Put the heel of one hand in the center of the chest, on the lower half of the sternum
•	 Put heel of other hand on top of the frst hand and interlock
•	 Straighten the arms and position the shoulder directly over the hands.
•	 Chest	compression	rate	:100	to	120/min
•	 Chest compression depth: at least 5cm but not more than 6cm
•	 Allow complete chest recoil after each compression
•	 Compression & breathing ratio 30:2
•	 Switch the roles in every 2 min
•	 Minimize interruption <10second

Basic Life support
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Head tilt chin lift  Jaw Thrust

Steps to be followed for airway management: For Adults and children
• Maintain head tilt chin lift to keep the airway open
• Pinch	the	nose	with	the	thumb	and	index	finger
• Take a regular normal breath and seal the lips around the victim’s mouth, creating an airtight seal
• Deliver 1 breath over 1 second.
• Give	1	breathe	every	5to	6	seconds	(10-12	breaths	/min)	for	adult
• Give	1	breath	every	3to	5	sec	(12-20	breaths	/min)	for	children
• Watch for the chest rise during each breath
• Repeat the head tilt chin lift if the chest does not rise to open the airway
• Start chest compression if unable to ventilate after 2 attempts

Chest compression

UPSTROKE

DOWNSTROKE
FULCRUM
(HIP JOINTS)

1	1/2*-2"
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C and E technique for Bag and Mask Ventilation (Single rescuer)

Double C and double E technique for Bag and Mask Ventilation (two rescuers)

Basic Life support
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Adult Cardiac Arrest Algorithm
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Chain of Survival for Child

Basic life support for Child
Chain of Survival for Child

Steps by Step Procedure of BLS in Child
1.   Verify scene safety1-4 same as ABLS
2.    Check for responsiveness
3.   If not responsive, shout for help
4.   Activate EMS (Emergency Medical Services)
5.  Assess for breathing and pulse simultaneously within 10 second for child palpate carotid or 

femoral pulse
6.   If normal breathing with pulse:

•	 Keep the victim in recovery or left lateral position and monitor until EMS arrives
7.  If no normal breathing but has pulse: provide rescue breathing

•	 1	breathe	every	3-5	second	(12-20	breaths/min)
•	 Assess for pulse and breathing after 2min
•	 If no pulse begin CPR
•	 Activate EMS if not activated yet

Steps to be followed for airway management
•	 Keep the infant in neutral position
•	 Properly airtight seal the infant’s nose and mouth
•	 Blow into the infant’s nose and mouth, just enough to make the chest rise with each breath.
•	 Give	1	breath	every	3to	5	sec(12-20	breaths	/min)	

8 . If no breathing and no pulse:
Differentiate	whether	witnessed	or	un-witnessed	collapse.
If witnessed collapse:
•	 First activate the emergency response system and get AED
•	 Then begin CPR, 30:2 in single rescuer, 15:2 in two rescuer Note for chest compression
•	 Use 1 or 2 hands (1 hand for a very small child)
•	 Depth of compression: At least one third the anterior-posterior diameter of the chest (about 5cm)
•	 Compression & breathing ratio: 30:2 (1 rescuer) and 15:2 (2 rescuer)
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If un-witnessed collapse
•	 First begin CPR for 2 min
•	 Then activate the emergency response system and get AED if single rescuer
•	 If two rescuer, send one rescuer to get AED and activate EMS. The other rescuer begin CPR 

immediately
9.  Analyze rhythm as AED arrives Rest Same as ABLS
10. If the rhythm is shockable

•	 Give 1 shock
•	 Resume CPR immediately for 2 minutes
•	 Continue until ALS providers take over or victim starts to move

11.        If the rhythm is non-shockable
•	 Resume CPR immediately for 2 minutes
•	 Re assess every 2 minutes
•	 Continue until ALS providers take over or victim starts to move

Basic Life support
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Pediatric Cardiac Arrest Algorithm for Single Rescuer
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Pediatric Cardiac Arrest Algorithms for Two Rescuers
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BLS for Infant
Steps to be followed in Chest Compression

Single rescuer (2- finger technique)
•	 Place	infant	on	a	firm,	fat	surface
•	 Place	2	fingers	in	center	of	chest	just	below	the	nipple	line
•	 Give	compression	rate:100-120/min)
•	 Compress at least one third the anterior-posterior diameter of the chest(about 4 cm)
•	 Allow complete chest recoil after each compression
 (Compression & breathing ratio 30:2) 

Two rescuers (2 thumb encircling technique)
•	 Place	infant	on	a	firm,	fat	surface
•	 Place both thumb side by side in the center of the chest, on the lower half of the breastbone.
•	 Encircle	the	chest	and	support	the	back	with	the	fingers	of	both	hands
•	 Use both thumbs to depress the breastbone
•	 Compress at least one third the anterior-posterior diameter of the chest(about 4 cm)
•	 Allow complete chest recoil after each compression
•	 Compression & breathing ratio 15:2
•	 Switch the roles in every 2 min
•	 Minimize interruption <10second

Steps to be followed for airway management
•	 Maintain head tilt chin lift to keep the airway open
•	 Pinch	the	nose	with	the	thumb	and	index	finger
•	 Take a regular normal breath and seal the lips around the victim’s mouth, creating an airtight seal
•	 Deliver 1 breath over 1 second.
•	 Give	1	breathe	every	5to	6	seconds	(10-12	breaths	/min)	for	adult
•	 Give	1	breath	every	3to	5	sec(12-20	breaths	/min)	for	children
•	 Watch for the chest rise during each breath
•	 Repeat the head tilt chin lift if the chest does not rise to open the airway
•	 Start chest compression if unable to ventilate after 2 attempts

two- finger technique

thumb encircling technique
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Automated External Defibriletor (AED) 
Steps and special consideration while using AED pads
•	 Power on AED. Attach AED Pads to the victim’s bare chest(adult pad for >8years, pediatric pad 

for			<8years	;	for	pediatric,	manual	defibrillator	is	preferred)	2-4	joule/kg

AED pads placement
Anterolateral placement (victims 8 years of age and older)
•	 Place one pad directly below the right collarbone
•	 Place another pad to the left side below the nipple

Antero-posterior placement (victim less than 8 years of age)   
•	 Place one pad on victim’s bare chest(Anterior) and Place other pad on left side of the 

back(Posterior)
Note: Place the pads as illustrated on the pads

Special considerations while applying AED pads 
•	 If hairy chest adult

	¾ Quickly shave the area before attaching the pads or can use the AED pad to remove the hair 
if second sets of pad is available

•	 If victim is in water or wet
	¾ Pull victim out of water
	¾ Wipe the chest quickly before attaching the pads

•	 If	there	is	the	implantable	defibrillator/pacemaker
	¾ Avoid placing pads directly over the implanted device 
	¾  Attach pad 1inch or 2.5cm away from the device

•	 If transdermal medication patches
	¾ Remove the patch, wipe the area and apply the AED pad.
	¾ If not possible, attach AED pads 1inch or 2.5cm away from the patch  

•	 Clear the victim and allow the AED to analyze the rhythm
•	 If shockable rhythm, AED voice prompts that shock is needed 
•	 Clear the victim before delivering the shock
•	 Be sure no one is in contact with the victim.
•	 Announce loudly “everybody clear”.
•	  Press the shock button
•	 If “no shock advised”, immediately resume CPR
•	 AED automatically analyze the rhythm after every 2min or 5cycles of CPR.

pads placement
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Check List of Adult Basic Life Support
Date:
Direction to use: (  ) all that apply

S.N Steps Yes No Remarks
1 Verify scene safety 

2 Check for responsiveness, Shout for help if not responsive

3 Activate	emergency	response	system	(102)via	mobile	/	Code	no.

4 Get	 defibrillator/emergency	 equipment	 if	 alone.(If	 someone	 else	
directs someone to get them)

5 Assess for breathing and pulse (carotid) simultaneously within 
10 sec 

6 If normal breathing  with pulse: Monitor until EMS arrives

7

If no normal breathing but has pulse
•	  Provide rescue breathing :1breath every 5-6 sec
•	 Assess for pulse and breathing after 2 min
•	 If	no	pulse		begin	CPR	30:2	(100-120	/min)

8

If	no	breathing/	only	gasping	and	no	pulse	:
•	 Begin CPR 
•	 Use	AED/Defibrillator	immediately	if	arrives
•	 Check rhythm 
•	 If shockable rhythm ,give one shock and resume CPR  for 2min 
•	 If non-shockable , continue CPR  and watch for rhythm in 

every 2 min 

9 Continue CPR until EMS arrives or patients starts to move
(Switch the role in every 2 min)

10 Documentation of all events.
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Check List of Pediatric Basic Life Support
Date:
Direction to use: (   ) all that apply

SN. Steps Yes No Remarks 
1 Verify scene safety

2 Check for responsiveness: If not responsive, shout for help

4 Activate ERS (Emergency Response System -102 )

5 Assess for breathing and  pulse within 10 second

6
If normal breathing  with pulse:

•	 Monitor until ERS arrives 
•	 Activate ERS if not activated yet

7

If no normal breathing but has pulse :
•	 Provide rescue breathing: 1breathe every 3-5 sec.
•	 Assess  pulse and breathing after 2 min
•	 If no pulse, begin CPR

8

If	no	breathing/	gasping	and	no	pulse	:
Witnessed collapse:

•	 Activate	ERS		and	get	AED/defibrillator	
•	 Then begin CPR , 30:2 if single rescuer, 15:2 if two 
rescuer

Un-witnessed collapse:
•	 Begin	CPR	for	2	min	(100-120	/min)
•	 Then Activate ERS.

9 Analyze	rhythm	as	AED/	defibrillator	arrives

10

Shockable rhythm
•	 Give 1 shock & resume CPR immediately for 2 

minutes
•	 Continue until ALS providers arrives  or patients starts 

to move

11

Non-shockable rhythm
•	 Resume CPR immediately for 2 minutes
•	 Re- assess every 2 minutes

Continue until ALS providers arrives  or patients starts to move 
(Switch the role in every 2 min)

12 Documentation of all events
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Module-7 
Infection Prevention and Control

Introduction
The infection prevention (IP) practices are intended for use in all types of healthcare facilities. The 
provision	 of	 an	 effective	 infection	 control	 program	 is	 a	 key	 to	 the	 quality	 and	 a	 reflection	 of	 the	
overall standard of care provided by the health care institution. This module is intended for all levels 
of healthcare personnel to improve quality of care, an d essential to protect health care providers, 
patients, and communities. Particularly since the prevalence of serious infectious diseases such as 
Hepatitis B and HIV is rising, and preventive interventions for many diseases are minimal, failure to 
follow proper infection prevention practices puts health care providers, patients and the communities 
at high risk. The risk of transmission of pathogens and its subsequent infection in health care facilities 
is	 substantial.	 Pathogens	may	 be	 transmitted	 from	other	 patients,	 the	 hospital	 personnel,	 and/or	 the	
hospital environment. 
 
Objectives
•	 To prevent and reduce rates of nosocomial infection. 
•	 To prevent susceptible patients acquiring pathogenic (disease-causing) micro-organisms.
•	 To limit the spread of antimicrobial resistant infections.
 Types of precautions for preventing transmission of infection include standard precautions and 

isolation precautions.

Standard Precautions
Standard precautions are the minimum infection prevention practices that should be followed for the 
care of all patients even when the presence of an infectious agent is not apparent or is thought to be 
minimal, in any setting where healthcare is delivered.

Components 
a.    Hand Hygiene
b.    Respiratory hygiene
c.    Personal protective equipment (PPE)
d.    Sharp Handling
e.    Environment cleaning
f.    Patient care equipment
g.    Patient Transport 
h.    Linen
i.    Waste management

Infection Prevention and Control
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a. Hand hygiene
It	 is	 a	major	 component	 of	 standard	 precautions	 and	 one	 of	 the	most	 effective	methods	 to	 prevent	
transmission of pathogens associated with health care. Hand hygiene can be performed by using alcohol 
based hand rub or using soap and water hand washing with soap and water is mandatory when hands are 
visibly	soiled,	or	contaminated	with	blood	and	body	fluid.	Ideal	time	for	hand	rubbing	is	20-30seconds	
and for hand washing is 50-60 seconds

According to World Health Organization (WHO, 2009), there are 5 moments of hand hygiene. Steps of 
Hand Hygiene

1. Before touching a patient
2. Before	clean/	aseptic	procedures
3. After	body	fluid	exposure/risk.
4. After touching a patient and.
5. After touching patient surrounding

Infection Prevention and Control
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RUB HANDS FOR HAND HYGIENE! WASH HANDS WHEN VISIBLY SOILED

Apply a palmful of the product in a cupped hand, covering all surfaces; Rub hands palm to palm;

Right palm over left dorsum with 
interlaced fingers and vice versa;

Palm to palm with fingers interlaced; Backs of fingers to opposing palms 
with fingers interlocked;

Rotational rubbing of left thumb 
clasped in right palm and vice versa;

Rotational rubbing, backwards and 
forwards with clasped fingers of right 
hand in left palm and vice versa;

Once dry, your hands are safe. 

How to Handrub?
Duration of the entire procedure: 20-30 seconds

May 2009

1a 1b 2

3 4 5

6 7 8

All reasonable precautions have been taken by the World Health Organization to verify the information contained in this document. However, the published material is being distributed without warranty of any kind, 
either expressed or implied. The responsibility for the interpretation and use of the material lies with the reader. In no event shall the World Health Organization be liable for damages arising from its use.

WHO acknowledges the Hôpitaux Universitaires de Genève (HUG), in particular the members of the Infection Control Programme, for their active participation in developing this material.

WASH HANDS WHEN VISIBLY SOILED! OTHERWISE, USE HANDRUB 

How to Handwash?
Duration of the entire procedure: 40-60 seconds

0 1 2

3 4 5

6 7 8

9 10 11

Rub hands palm to palm;Apply enough soap to cover 
all hand surfaces;

Wet hands with water;

Right palm over left dorsum with 
interlaced fingers and vice versa;

Palm to palm with fingers interlaced; Backs of fingers to opposing palms 
with fingers interlocked;

Rotational rubbing of left thumb 
clasped in right palm and vice versa;

Rotational rubbing, backwards and 
forwards with clasped fingers of right 
hand in left palm and vice versa;

Rinse hands with water;

Your hands are now safe.Use towel to turn off faucet;Dry hands thoroughly
with a single use towel;

All reasonable precautions have been taken by the World Health Organization to verify the information contained in this document. However, the published material is being distributed without warranty of any kind, 
either expressed or implied. The responsibility for the interpretation and use of the material lies with the reader. In no event shall the World Health Organization be liable for damages arising from its use.

WHO acknowledges the Hôpitaux Universitaires de Genève (HUG), in particular the members of the Infection Control Programme, for their active participation in developing this material.

May 2009
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c. Personal Protective Equipment (PPE)
PPE should be used in addition to hand hygiene, guided by risk assessment and the extent of contact 
anticipated	with	blood	and	body	fluids,	or	pathogens.	Assess	the	risk	of	exposure	to	body	substances	
or contaminated surfaces before any health-care activity. Make this a routine. Select PPE based on the 
assessment of risk: gloves, facial protection (eyes, nose, and mouth), gown, prevention of needle-stick 
and injuries from other sharp instruments.

Checklist: Steps of Hand Washing

S.N. Procedures
Responses

Yes No NA

1.
Remove jewellery (rings, bracelets) and watch before washing hand 
Ensure that the nails are clipped short
Roll the sleeves up to the elbow.

2.
Wet the hands and wrists, keeping hands and wrists lower than the 
elbows	(permit	the	water	to	flow	to	the	fingertips,	avoiding	arm	
contamination).

3. Apply soap and lather thoroughly.

4. Palms	and	fingers	and	web	spaces	by	putting	right	palm	over	the	left	and	
then left over the right

5. Palm	to	palm	and	finger	interlaced
6. Back	of	the	finger	to	opposing	finger	over-locked

7. Rotational rubbing of right thumb clasped in left palm and vice versa

8. Wash wrist and forearm up to elbow

9. Do not lower hand i.e. keep hand folded at elbow

10. Close tap with elbow

11, Dry	hand	using	sterile	cloth	/	or	dry	hand	in	air

12. Hand rinsing with alcohol is not a substitute for proper hand washing.

13. If running water is not available, use a bucket and pitcher. Do not dip 
your hands into a bowl to rinse, as this re-contaminates them.

b. Respiratory hygiene
To	 prevent	 the	 transmission	 of	 all	 respiratory	 infections	 in	 healthcare	 settings,	 including	 influenza,	
respiratory hygiene or cough etiquette is recommended It includes the following points.
•	 Cover the mouth and nose with a tissue when coughing or sneezing; 
•	 Use the nearest waste receptacle to dispose of the tissue after use; 
•	 Perform hand hygiene (either soap and water or alcohol-based hand rub, after having contact with
•	 Respiratory	secretions	and	contaminated	objects/materials.	
•	 Wear surgical mask or maintain spatial separation, >3 feet if possible.
•	 Provide conveniently located dispensers of alcohol-based hand rub; where sinks are available, 

ensure that supplies for hand washing (i.e., soap, disposable towels) are consistently available.
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SEQUENCE FOR PUTTING ON   
PERSONAL PROTECTIVE EQUIPMENT (PPE)

CS250672-E

The	type	of	PPE	used	will	vary	based	on	the	level	of	precautions	required,	such	as	standard	and	contact,	droplet	or	
airborne	infection	isolation	precautions.	The	procedure	for	putting	on	and	removing	PPE	should	be	tailored	to	the	specific	
type	of	PPE.

1. GOWN
•	 Fully	cover	torso	from	neck	to	knees,	arms		
to	end	of	wrists,	and	wrap	around	the	back

•	 Fasten	in	back	of	neck	and	waist

2. MASK OR RESPIRATOR
•	 Secure	ties	or	elastic	bands	at	middle		
of	head	and	neck

•	 Fit	flexible	band	to	nose	bridge
•	 Fit	snug	to	face	and	below	chin
•	 Fit-check	respirator

3. GOGGLES OR FACE SHIELD
•	 Place	over	face	and	eyes	and	adjust	to	fit

4. GLOVES
•	 Extend	to	cover	wrist	of	isolation	gown

USE SAFE WORK PRACTICES TO PROTECT YOURSELF 
AND LIMIT THE SPREAD OF CONTAMINATION

•	 Keep	hands	away	from	face
•	 Limit	surfaces	touched
•	 Change	gloves	when	torn	or	heavily	contaminated
•	 Perform	hand	hygiene

Infection Prevention and Control
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Checklist: Steps of donning and doffing of sterile gloves

No. Procedures
Responses

Yes No NA

1. Scrub hands thoroughly with soap and water. Dry them completely

2.
Open the glove packet carefully without touching the gloves or the inside 
surface	of	the	packaging	material	(The	cuffed	gloves	should	be	with	the	
palms up) 

3.
	Pick	up	the	first	glove	by	the	cuff,	touching	only	the	inside	portion	of	the	
cuff	(the	inside	is	the	side	that	will	be	touching	your	skin	when	the	glove	
is on).

4.
While	holding	the	cuff,	slip	your	other	hand	into	the	glove	(Pointing	the	
fingers	of	the	glove	toward	the	floor	will	keep	the	fingers	open).	Be	careful	
not to touch anything, and hold the gloves above your waist level.

5.
Pick	 up	 second	 glove	 by	 sliding	 fingers	 of	 the	 gloved	 hand	 under	 the	
cuff	of	the	second	glove.	Be	careful	not	to	contaminate	gloved	hand	with	
ungloved hand as the second glove is being put on

6.
Put second glove on ungloved hand by maintaining a steady pull through 
the	cuff	Roll	back	cuffs	(unfold	them).	Adjust	the	glove	fingers	until	the	
gloves	fit	comfortably

7. Once sterile gloves are on, hold your hands up and away from your body 
and always above your waist.

8. After a procedure, rinse gloves in chlorine solution while still on hands, 
including disposables

9.
 After the procedure, always wash gloved hands to remove the blood stains 
and secretions and rinse gloves in chlorine solution while still on hands, 
including disposables

10. Turn	gloves	 inside	out	as	you	 take	 them	off	and	put	 into	0.5%	chlorine	
solution hands again with soap and water

Infection Prevention and Control



71Reference Manual

d. Sharps handling
•	 All healthcare workers shall take precautions to prevent injuries caused by needles, scalpels, and 

other sharp instruments or devices during procedures; when cleaning used instruments; during 
disposal of used needles; and when handling sharp instruments after procedures.

•	 Used needles should NOT be recapped by hand; if necessary, use the single hand-scoop method.
•	 Always puncture proof sharp container should be used.

e. Environmental cleaning
•	 Environmental contamination is one of the causes for transfer of organisms to the patients. It is 

necessary to use adequate procedures for the routine cleaning and disinfecting equipment and 
furniture in patient care areas and other frequently touched surfaces, housekeeping, laundry and 
waste management. Environment cleaning shall be done wearing personal protective equipment 
in accordance with the policies and procedures of the housekeeping department.

•	 Surfaces soiled with blood, body substances, or other potentially infectious material shall be 
cleaned immediately and require special handling.

f. Patient care equipment
•	 Patient care articles should not be shared between patients and if necessary to share, those used 

equipment should be properly disinfected.

g. Patient transport
•	 Health workers who are likely to have contact with either blood or other potentially infectious 

material shall wear personal protection equipment.
•	 When	transporting	patient/dead	body	to	various	areas/mortuary,	health	care	workers	shall	adhere	

to infection prevention and control measures.

h. Linens and laundry management
•	 Soiled	 linen	with	 blood,	 body	 fluids,	 secretions,	 or	 excretions	 shall	 be	 handled	 in	 a	manner	

that prevents skin or mucous membrane exposures, contamination of clothing, and transfer of 
microorganisms to other patients and the environment.

•	 Soiled	 linen	 must	 be	 placed	 in	 a	 fluid	 impervious	 bag	 and	 labeled	 as	 contaminated	 before	
depositing in a cloth bag for soiled linen.

Never	place	soiled	linen	on	the	floor	or	any	clean	surfaces.	

i. Waste management
•	 The	urine,	faces,	vomit	and	sputum	shall	be	flushed	carefully	down	the	toilet.	Commodes	and	

bedpans shall be cleaned and disinfected after each use.
•	 Biohazardous liquid waste (blood, body substances, or other potentially infectious material) shall 

be	carefully	disposed	of	to	avoid	accidental	spills	and	be	autoclaved/	incinerated/burned.
•	 Waste	 contaminated	 with	 blood,	 body	 fluids,	 secretions	 and	 excretions	 as	 clinical	 waste,	 in	

accordance with hospital regulations.
•	 All biohazardous liquids and trash shall be handled with gloves and transported carefully.
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Isolation precaution/ Transmission based- precaution
Transmission-based	precautions	 (TBP)	are	applied	 to	patients	suspected	or	confirmed	 to	be	 infected	
with microorganisms transmitted by the contact, droplet or airborne routes. In these instances, the route 
of	transmission	of	the	micro-organism	is/are	not	completely	interrupted	using	standard	precautions	and	
is always used in addition to standard precautions. There are three categories of precautions that can be 
implemented:

a  Contact Precautions
b  Droplet Precautions
c  Airborne Precautions

a. Contact Precautions
•	 Contact precautions is used to prevent and control infection that spread via direct contact with the 

patient or indirectly from the patient’s immediate care environment (including Care equipment). 
This is the most common routes of cross- infection transmission.

•	 It is used for the care of patients with selected multidrug resistant bacteria and various enteric 
and viral pathogens

Patient placement
•	 Private room; door may be left open
•	 If a private room is not available, place patient in room with patient having active infection 

with the same microorganism, but with no other infections

Hand washing, gloving and gowns
•	 Hand washing with antimicrobial agent, or use alcohol hand-rub, after removing gloves
•	 Do not touch potentially contaminated surfaces or items before leaving the room
•	 Wear clean, non-sterile examination gloves or reprocessed surgical gloves when entering 

room
•	 Change gloves after contact with infectious materials
•	 Remove gloves before leaving the patient’s room.
•	 Wear clean, non-sterile gown when entering patient room if patient contact is anticipated or 

patient is incontinent, has diarrhea, an ileostomy, colostomy or wound drainage not contained 
by dressing

•	 Remove gown after leaving room. Do not allow clothing to touch potentially contaminated 
surfaces or items before leaving the room.

Patient Transport
•	 Limit transport of patient to essential purposes only
•	 During transport, ensure precautions are maintained to minimize risk of transmission of 

organisms

Patient care equipment
•	 Reserve noncritical patient care equipment for use with a single patient if possible, otherwise 

process as per guidelines
•	 Clean and disinfect any equipment shared among infected and uninfected patients after each use
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Modified Contact Precautions
•	 It	 slightly	 different	 from	 contact	 isolation,	 where	 Hand	 washing	 with	 soap	 and	 water	 is	

mandatory not with Alcohol-based hand disinfection (AHD).
•	 It is done for patient infected with norovirus or spore-forming bacteria, including clostridioles 

difcile.

b.   Droplet Precautions
•	 Droplets	are	particles	of	respiratory	secretions	≥5	microns.	Droplets	remain	suspended	in	the	air	

for limited periods. Transmission is associated with exposure within three to six feet (one to two 
meters) of the source.

•	 Droplet	precautions	are	used	for	the	care	of	patients	with	suspected	or	confirmed	infections	with	
Neisseria	 meningitis,	 Bordetella	 pertussis,	 influenza,	 parainfluenza,	 adenovirus,	 hemophilic	
influenza	type	b,	Mycoplasma	pneumoniae,	rubella,	and	other	pathogens	spread	by	droplets.

Patient placement
•	 Private room, door may be left open
•	 If a private room is not available, place patient in room with patient having active infection 

with the same disease, but with no other infection.
•	 If neither option is available, maintain separation of at least 3 feet between patients.

Respiratory protection
•	 Wear surgical mask if within 3 feet of patient

Patient transport
•	 Limit transport of patient to essential purposes only
•	 During transport, patients must wear surgical mask
•	 Notify area receiving patients

c.  Airborne Precautions
•	 Airborne	precautions	are	designed	to	reduce	nosocomial	transmission	of	particles	5	μm	or	less	in	

size that can remain in the air for several hours and be widely dispersed.
•	 They	are	effective	in	preventing	infections	like	Tuberculosis,	Chickenpox	and	measles.	They	are	

recommended for patients with either known or suspected infections that could be transmitted by 
the airborne route.

Patient Placement
•	 Private room; door closed. Room air is exhausted to the outside (Negative air pressure) using 

a fan.
•	 If a private room is not available, place patient in room with patient having active infection 

with the same disease, but with no other infection.
•	 The	staff	on	duty	should	check	all	visitors	for	susceptibility	before	allowing	them	to	visit.

Respiratory protection.
•	 Wear N95 mask or respirator.
•	 Remove	mask	after	leaving	the	room	and	place	in	a	waste	container	with	tight-fitting	lid.
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Patient Transport
•	 Limit transport of patient to essential purposes only.
•	 During transport, the patient must wear a surgical mask.
•	 Notify the area receiving the patient.

Protective Precautions / Reverse Precaution
•	 A protective environment is most commonly used for stem cell transplant patients to minimize 

fungal spore counts in the air and reduce the risk of invasive environmental fungal infections; 
this	usually	requires	HEPA	filtered	positive	pressure	rooms	such	as	those	in	the	Bone	Marrow	
Transplant Unit (BMTU).

•	 Dependent	on	neutrophil	count,	only	patients	considered	to	be	sufficiently	immuno-suppressed	
by their clinical team should be placed in protective (environment) precautions.

•	 Staff	with	upper	respiratory	tract	infections	should	not	enter	in	a	room.

Decontamination of Instruments
Decontamination refers to a series of steps taken to make a medical instrument or device safe for 
handling by reducing its contamination with microorganisms or other harmful substances.
It	is	a	vital	step	toward	reducing	the	potential	hazard	of	direct	contact	with	blood,	fluids	or	tissues	left	
on surfaces, equipment, or instruments.

Steps of Decontamination 

1. Cleaning
Cleaning	is	the	first	step	in	the	decontamination	process.	While	‘cleaning’	means	to	get	rid	of	visible	
dirt,	‘pre-cleaning’	refers	to	the	removal	of	body	fluids	and	other	contamination	before	disinfection	or	
sterilization. Proper pre-cleaning can substantially reduce the pathogen load while removing organic 
and inorganic residues to facilitate decontamination. Thorough pre-cleaning is vital for successful 
disinfection	and	sterilization.	It	can	be	performed	manually	and/or	with	machines	(mechanically).

2. Disinfection
A procedure that eliminates pathogenic microorganism with the exception of bacterial spores.

Level of Disinfection
Disinfectants vary in their ability to kill microorganisms. The levels of disinfection described are low, 
intermediate, and high.

a.   High-level disinfection: kill bacteria, viruses, fungi, mycobacterium tuberculosis and some, 
but not necessarily all bacterial endospores. Some high-level disinfectants are also chemical 
steritants	and,	given	sufficient	time,	will	destroy	bacterial	endospores.	It	is	used	for	processing	
instruments and other items that are semi-critical e.g. laryngoscopes, respiratory therapy and 
anesthesia	equipment,	flexible	fibrotic	endoscopes,	cystoscopes	etc.

b.   Intermediate-level disinfection: kill some bacteria and some viruses and fungi. In addition to 
vegetative	bacteria,	fungi,	and	lipid-involved	viruses,	they	are	effective	against	Mycobacterium	
tuberculosis	 and	 no	 lipid	 viruses.	 They	 are	 not	 effective	 against	 resistant	 bacterial	 spores.	
Chlorine, iodophors, phenolics, and alcohol belong to this group.

c.    Low level disinfection: kill most vegetative bacteria, fungi, and lipid-enveloped viruses, but 
do not kill spores or non-lipid viruses. They are less active against Mycobacterium tuberculosis 
and some gram-negative rods, such as pseudomonas. These disinfectants are typically used to 
wipe down items that will contact only intact skin or for environmental surface disinfection
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Classification of Patient Care Items (medical instrument or device)
Earle	H.	Spaulding	developed	a	classification	system	in	1968	to	determine	the	appropriate	processing	
method to attain the desired level of disinfection required for patient care items.
a.  Critical Items must be sterile because they enter sterile tissue or come into contact with the vascular 

system. This category includes surgical instruments, sutures, cardiac and urinary catheters, implants, 
ultrasound probes, sharp instruments like needles, diathermy cautery, sponges.

b.   Semi-critical items come into contact with non-intact skin and mucous membranes and do 
not cross the blood barrier. They require high-level disinfection, although they may also be 
sterilized. This category includes respiratory therapy equipment (face mask, ET tube, oral and 
nasal airway, Yankeur’s suction), some endoscopes, laryngoscope and its blades, cystoscopes, 
bronchoscopes, colonoscopies, gastroscopies, and sigmoidoscopies.

c.   Noncritical items: those that come in contact with intact skin. Intermediate or low-level 
disinfection is adequate. These are divided into noncritical patient care items and noncritical 
environmental surfaces.
i.		 Noncritical	patient	care	items:	BP	cuff	and	stethoscope,	crutches,	pulse	oximeter	probes,	

ECG cables, temperature probes, blood warmers, bedpan, urinals, IV stand, exterior of 
anesthetic machine and monitors

ii.			Noncritical	environmental	surfaces:	Bedside	table,	bed	rails,	furniture,	floors,	table	tops

Spaulding's Classification of Medical Equipment/Devices

Classification Definition Level of Processing / 
Reprocessing Examples

Critical Equipment/ 
Device

Equipment/device	that
enters sterile tissues,
including the vascular
system

•     Cleaning followed 
by Sterilization

•     Surgical instruments
•     Implants
•     Biopsy instruments
•     Eye and dental equipment

Semi-Critical 
Equipment/Device

Equipment/device
that comes in contact
with non-intact skin
or mucous membranes
but does not penetrate
them

•     Cleaning followed 
by High- Level 
Disinfection (as a 
minimum)

•     Sterilization is 
preferred

•     Respiratory therapy equipment
•     Anesthesia equipment
•     Cystoscopy
•     Flexible endoscopes
•     Laryngoscopes

Noncritical 
Equipment/ Device

Equipment/device	that	
touches only intact
skin and not mucous 
membranes, or does
not directly touch the
client/patient/resident

•     Cleaning followed 
by Low- Level 
Disinfection (in 
some cases, cleaning 
alone is acceptable).

•     ECG machines
•     Oximeters
•     Stethoscopes
•     Bedpans, urinals, commodes
•     Tabletops
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3. Sterilization
Sterilization is the process by which all pathogenic and nonpathogenic microorganisms, including 
spores, are killed. It is the only process that ensures that an item is free from all microbes. Autoclave is 
most commonly used method of sterilization. The minimum time for the entire cycle in the autoclave 
sterilizer is 30 minutes at 132 degrees Celsius.
Important points while loading the sterilizer
Although	sterilization	with	high-pressure	steam	is	a	very	safe,	effective	method,	certain	rules	must	be	
observed to ensure sterility.
•	 Before any instrument is put into the autoclave it must be absolutely clean. All instruments are 

cleaned and dried before being sterilized. The chamber should be in a perfect state of cleanliness.
•	 Each package should be separated from its neighbors and it should not be in contact with the 

walls,	floor	and	ceiling	of	the	sterilizer.
•	 All objects that are sterilized by steam should be adequately wrapped or packaged with the 

corresponding indicator.
•	 Place the instrument trays on the side, with the longer side on the shelf.
•	 Do not overload the shelves or compress the packages.
•	 Never	place	packages	on	the	floor	of	the	chamber.

Important points while unloading from the sterilizer
•	 Proper temperature and exposure time must be known.
•	 Load should be dry and cool when removed so allow packages to dry in the autoclave before 

handling to avoid contamination. If packs are wet when removed, they must be re-sterilized.
•	 Care must be taken to keep sterile items separated from non-sterile items.
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Module-8 
Oxygen Therapy

Review Anatomy and Physiology of Respiratory System
Respiratory system functions mainly as gas exchange system for Oxygen and Carbon dioxide

Upper airways includes
•	 Nose,
•	 Mouth
•	 larynx,
•	 Pharynx:
•	 Upper trachea. Lower airways includes
•	 Trachea
•	 Two lungs has two lobes
•	 Bronchi and bronchioles
•	 Alveoli

Muscle of respiratory system
•	 Diaphragm and intercostal muscle

Terminologies
•	 Pao2 - The partial pressure of oxygen, also known as PaO2, is a measurement of oxygen pressure 

in arterial blood. The normal value is 75 -100mmHg
•	 Tidal volume - The volume of air breathe between normal inhalation and exhalation is known as 

tidal	volume,	young	human	adult	of	tidal	volume	is	approximately	500	mL	per	inspiration	or	6mL/	
kg of body mass.

•	 Minute Ventilation - Respiratory minute volume is the volume of gas inhaled or exhaled from a 
person's lungs per minute.
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•	 SpO2- SpO2 stands for peripheral capillary oxygen saturation, an estimate of the amount of oxygen 
in the blood.

Introduction of Oxygen and oxygen therapy
Oxygen is a colorless, odorless, tasteless gas that is essential for the body to function properly and to 
survive.	It	may	be	classified	as	an	element,	a	gas	and	a	drug.	Oxygen	is	administered	whenever	there	is	
deficiency	in	blood.	The	air	that	we	breathe	contains	approximately	21%	oxygen.	Oxygen	therapy	is	an	
essential component of resuscitation, acute medical care, basic life support, anesthesia and postoperative 
care. Any errors in oxygen therapy can worsen a patient's condition and can even be life threatening. The 
benefits	and	potential	complications	of	oxygen	therapy	must	be	well	known	by	nurse.		The	nurse	plays	
very crucial role while administering oxygen therapy, and also the nurse should carefully monitor sick 
patient on oxygen therapy. The nurses should be alert regarding the physician prescription of oxygen 
therapy,	and	he/she	should
check in the physician prescription which should include indications, target oxygen saturation, oxygen 
delivery	device,	and	range	of	oxygen	flow	or	percentage	of	 inspired	oxygen	and	when	oxygen	 is	 to	
be applied. The prescription should also be signed and dated by the physician Oxygen therapy is 
the administration of oxygen as a medical intervention which can be for a variety of purpose at a 
concentration of pressure greater than that found in the environmental atmosphere. The amount of 
oxygen the patient uses for inspiration can be increased by providing a supplemental supply via oxygen 
therapy device. Oxygen therapy is a key treatment in respiratory care. The main goal of oxygen therapy 
is: “To treat or prevent hypoxemia thereby preventing tissue hypoxia which may result in tissue injury 
or even cell death” (BTS, 2011) Patient who is receiving no supplemental oxygen therapy is still 
receiving oxygen from the air. This amount of oxygen is adequate provided that the patient’s airway 
is	not	compromised	and	there	is	sufficient	hemoglobin	in	the	blood.	The	cardiovascular	system	must	
also be intact and able to circulate blood to all body tissues. If any of these systems fail, the patient will 
require supplemental oxygen to increase the likelihood that adequate levels of oxygen will reach all vital 
body tissues necessary to sustain life.

Purpose
• To increase oxygen saturation in tissues where the saturation level are too low due to illness or 

injury.
• To maintain the ability of cells to carry out the normal metabolic function.
•	 To	reduce	the	effect	of	anoxemic.
• To relieve dyspnea
• To reduce or prevent hypoxemia.

Indications
• Acute Respiratory Failure
• Acute myocardial infraction
• Cardiac failure
• During CPR
• Shock
• Anemia
• Hyper-metabolic state induced by trauma, burns or sepsis
• Cyanide poisoning
• During anesthesia for surgery

Contraindications
•	 There	are	no	specific	contraindications	to	oxygen	therapy	when	indications	are	judged	to	be	present.
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Articles required
a     O2	flow	meter	connected	to	O2 cylinder and regulator
b					Humidifier	with	
c     Cylinder stand
d     Key
e     Nasal cannula,
f     O2 mask with connecting tubes.
g					Gauze	pads/cotton
h					A	bowl	with	plain	water	to	make	the	tube	soft	and	check	O	flow
i      Tape and scissors if necessary

Oxygen Delivery Devices
Variety of oxygen-delivery devices are available for administering oxygen therapy are:

a.			Nasal	cannula/Nasal	Prong	/Nasal	probe
b.  Simple mask,
c.   Partial rebreathe mask,
d.   Non rebreathe mask,
e.   Venture mask
f.    Face tent
g.		 Oxygen	tent	/	Oxygen	hood
h.		 Artificial	manual	breathing	unit	/Manual	resuscitation	/	Ambu	bag
i.		 Tracheotomy	mask	/Tracheostomy	collar
j. Noninvasive ventilation 

Selection	of	oxygen	delivery	method	depends	on	age	of	the	patient,	oxygen	requirements/therapeutic	
goals,	presence	of	an	artificial	airway,	environment	and	patient	tolerance	to	selected	interface.	

Note: - Oxygen is a prescribed drug must be written legibly by the doctor and prescription should be 
dated. Physician must indicate duration, O2	concentration	and	flow	rate	of	O2 therapy.

a. Nasal Cannula/Nasal Prong/Nasal Probe
A nasal cannula is the device most often used to administer oxygen therapy. It consists of a length 
of tubing, usually 7 to 14 feet long, with two small prongs to insert into each of the patient’s nares. 
It also has a plastic piece at the neck that slides up under the patient’s chin to tighten the tubing 
and keep it in place. It is available in a range of sizes and can be used for various age groups. 
A	nasal	cannula	delivers	oxygen	concentrations	of	24%	to	44%	with	flow	rates	from	1	to	6	L/
min through the cannula. A nasal cannula is usually used for the patients who are noncritical with 
minor breathing problems.
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S.N. Flow rate L/min Concentration of oxygen to be delivered

1 1L/min 24%

2 2L/min 28%
3 3L/min 32%
4 4L/min 36%
5 5L/min 40%
6 6L/min 44%

Remarks: - Nurse	needs	to	ensure	that	high	flow	rate	of	oxygen	therapy	via	nasal	cannula	can	result	in	
discomfort to the patient, drying of the nasal passages, and possibly nose bleeds (epistaxis). So if patient 
require > 3lit, mask should be used. It is recommended that nasal cannula is disposable and used in one 
patient only.

b. Simple Oxygen Mask

A	simple	oxygen	mask	is	usually	used	for	 the	patients	who	require	a	moderate	flow	rate	for	a	short	
period	of	time.	A	simple	mask	has	the	ability	to	deliver	oxygen	concentrations	of	40%	to	60%	with	flow	
rates	from	6	to	10	L/min.	Because	carbon	dioxide	can	build	up	in	the	mask	at	low	flow	rates,	do	not	use	
a	flow	rate	lower	than	6	L/min	with	this	type	of	mask.	When	using	this	mask,	consider	humidification	
to keep the patients’ mucous membranes from becoming dry.

Nasal Cannula flow rate chart

c. Rebreather mask/ Partial-rebreather Mask
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It	is	similar	to	a	simple	face	mask	but	is	equipped	with	a	reservoir	bag	for	the	collection	of	the	first	
part of the patient’s exhaled air. The remaining exhaled air exits through vents. The air in the reservoir 
is mixed with 100% oxygen for the next inhalation. Thus the patient rebreathes about one third of the 
expired air from the reservoir bag. This type of mask permits the concentration of oxygen. It can deliver 
oxygen	concentrations	of	70%	to	90%	with	flow	rates	from	6	to	15	L/min.	Such	type	of	mask	is	used	
when pCO2 is low.

d. Non-rebreather Mask with Reservoir bag

This	device	is	used	to	deliver	high	flow	rates	and	high	concentrations	of	oxygen.	Like	a	simple	mask,	
the	non-rebreather	mask	fits	snugly	over	the	patient’s	mouth	and	nose.	An	adjustable	elastic	strap	that	
fits	over	the	patient’s	head	holds	the	mask	in	place.	A	non-rebreather	mask	has	ports	on	each	side	that	
have one-way valves that keep the patient from breathing in room air to ensure that a high concentration 
of	oxygen	is	delivered.	The	mask	also	has	a	reservoir	bag	that	is	inflated	with	pure	oxygen.	Between	the	
mask and the bag is another one-way valve that allows the patient to breathe in the oxygen supplied by 
the source as well as oxygen from the reservoir. This provides the patient with an oxygen concentration 
of	nearly	100%.	A	non-rebreather	mask	can	deliver	oxygen	concentrations	of	60%	to	100%	with	flow	
rates	from	10	to	15	L/min.	When	using	a	non-rebreather	mask,	do	not	allow	the	reservoir	bag	to	deflate.	
If	it	does	deflate,	the	patient	is	likely	to	breathe	in	a	large	amount	of	exhaled	carbon	dioxide.

Mixing 
chamber

Color code  
venture device 

e. Venturi Mask (fixed performance oxygen delivery device)

It consists of a mask with holes on each side that allow entrapment of surrounding air to deliver desired 
FiO2	 at	 set	 flow	 rate	 with	 color	 specific	 venture	 device.	At	 the	 base	 of	 the	 mask	 are	 color-coded	
entrainment ports that are adjustable to allow regulation of the concentration of oxygen administered. A 
venturi	mask	can	deliver	oxygen	concentrations	from	24%	to	60%	with	flow	rates	from	4	to	15	L/min.	
this mask work on the “Bernoulli's principle” of physics.
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SN Nozzle color code Flow rate L /min Concentration of oxygen to be delivered 
1 Blue 2lit 24%
2 White 4lit 28%
3 Orange 6 lit 31 %
4 Yellow 8lit 35%
5 Red 10 lit 40 %
6 Pink 12lit 50%
7 Green 15 lit 60 %

Note: we must ensure that a corrugated tube (at least 6 inches long) is connected to venturi device which 
act	as	mixing	tube	to	deliver	desired	fiO2.

f. Face Tent

A face tent is often used as an alternative to an aerosol mask, especially for the patients who report feeling 
claustrophobic with an aerosol mask. It provides oxygen to nose and mouth without the discomfort of 
mask.	It	is	composed	of	a	soft	mask	that	fits	under	the	patient’s	chin	and	loosely	covers	the	mouth	and	
nose. An adjustable elastic strap holds it in place. A face tent delivers oxygen concentrations of 28% to 
100%	with	flow	rates	from	8	to	12	L/min.

g. Oxygen Tent/Oxygen Hood/ Head box

Color coding and concentration of oxygen
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Oxygen	tents	and	hoods	are	usually	used	for	pediatrics/neonates	who	has	airway	inflammation,	croup,	
or other respiratory infections. An oxygen hood delivers a 28% to 85% oxygen concentration varying 
with	the	flow	rate,	which	can	be	set	at	5	to	12	L/min.	An	oxygen	tent	can	provide	oxygen	concentrations	
of	up	to	50%	with	flow	rates	from	10	to	15	L/min.	Head	box	has	also	been	used	in	place	of	oxygen	tent	
or hood but the practice is reduced because of sterilization issue and injuries.

h. Artificial Manual Breathing Unit / AMBU bag/ Manual Resuscitation

A manual resuscitation bag is used to provide high concentrations of oxygen to a patient prior to a 
procedure, such as suctioning or intubating, and during respiratory or cardiac arrest. 

Self-inflating Bag 
The	self-inflating	bag	is	made	of	a	firm,	silicon	material	that	is	manually	compressed	to	give	the	patient	
“a breath.” The bag has an oxygen port where oxygen tubing can be connected if the patient requires 
high concentrations of oxygen.

i. Tracheostomy Mask/ Tracheostomy collar

A	tracheostomy	mask	sometimes	refers	to	as	a	tracheostomy	collar,	is	a	small	mask	that	fits	over	the	
patient’s	 tracheostomy	site.	An	adjustable	elastic	 strap	 that	fits	 around	 the	patient’s	neck	holds	 it	 in	
place.	The	flow	rate	is	usually	set	at	5-10	L/min,	with	a	humidification	system	at	the	appropriate	oxygen	
concentration.	The	patients	who	have	tracheostomy	require	continuous	humidification	since	the	airway	
bypasses	the	normal	filtering	and	humidification	process	of	the	nose	and	mouth.
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j. Noninvasive Ventilation
Noninvasive Ventilation support can be achieved through a variety of interfaces(parts that connect 
patient with NIV) such as mouth piece or nasal mask, face mask, or helmet mask using a variety 
of ventilator modes (e.g., volume ventilation, pressure support, bi-level positive airway pressure 
[BiPAP], proportional-assist ventilation [PAV], continuous positive airway pressure [CPAP].

NIV is an alternative to mechanical ventilation which is used to maintain positive airway pressure and 
to improve alveolar ventilation without the need for invasive ventilation. It is commonly used for the 
patients who have type II respiratory failure, cardiogenic pulmonary edema, congestive heart failure, 
sleep disorders. NIV helps to improve oxygenation, reduce and reverse atelectasis, reduce pulmonary 
edema, and improve cardiac function. The two types of noninvasive ventilation are CPAP and BiPAP.
•	 Continuous positive pressure ventilation (CPAP): It provides a set positive airway pressure 

throughout the patient’s breathing cycle. It is commonly used for the patients who experience 
sleep apnea because the continuous positive pressure keeps the airway open and prevents the 
support given during inspiration. 

•	 Bilevel positive airway pressure (BiPAP): It provides assistance during inspiration and keeps 
the	airway	from	closing	during	expiration	i.e.	it	can	provide	different	level	of	pressure	during	
inspiration	and	expiration.	The	benefits	of	BiPAP	include	an	increase	in	the	amount	of	air	in	the	
lungs at the end of expiration, reduced airway closure, and improved oxygenation.

k. High Flow Oxygen Therapy
This	device	delivers	oxygen	at	 the	 rate	of	45-60L/min	 through	nasal	cannula.	This	 is	used	 in	
patient with hypoxia with similar indication of NIV. This is more comfortable than NIV as it 
allows to speak and eat.
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l. Invasive ventilation
It is used in patient requiring intubation and mechanical ventilation. It involves any instrument inside 
the trachea through the mouth, such as an endotracheal tube or the skin, such as a tracheostomy tube. 
Oxygen is delivered by ventilator.

Nursing Considerations
Nurses often play a major role in oxygen therapy use, not only because they are administering it on a 
regular basis, but they might also be educating the patient and the patient’s family on its use.

Before procedure
•	 Verify the patient.
•	 Ensure the O2 supply in wall or check the cylinder while starting the shift.
•	 Determined the current vital signs, level of consciousness, and most recent ABG’s values.
•	 Check the saturation, perform respiratory assessment (watch for respiratory distress).
•	 Assess risk for CO2 retention with O2 administration.
•	 Make	sure	that	the	humidifier	is	filled	to	the	appropriate	mark.
•	 Set	the	flow	rate	at	prescribed	liter	per	minute.
•	 Explain the procedure.
•	 Bring all the article at bedside: A tray containing of
•	 Appropriate size of nasal cannula or oxygen mask
•	 Saturation probe
•	 Position the patient in semi-fowler’s position, unless contraindicated.
•	 Perform Hand washing.
•	 Turn	on	the	oxygen	flow.	

During procedure
•	 Maintain aseptic technique during procedure.
•	 Apply the O2 via nasal cannula or as per need of patient.
•	 Feel to determine if oxygen is continue - assess the patient conditions ABG’s or SpO2and the 

functioning of the equipment’s at regular intervals.
•	 Determine patient comfort with oxygen use.
•	 Remove mucus or saliva from the O2 device.
•	 Monitor	closely	to	ensure	an	accurate	flow	rate	for	specific	FiO2.
•	 Monitor	SpO2	(the	target	SpO2	should	be	more	than	92%	or	specified	by	physician).
•	 Assess for skin integrity at earlobes and nostrils.

 After procedure
•	 Place the patient in comfortable position.
•	 Provide oral and nasal care.
•	 Clean and replace all articles in proper position.
•	 Documentation  -
•	 record the date
•	 time of start and stop
•	 method, technique of O2 therapy
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Special considerations/Precaution
Oxygen is a safe, non-explosive gas when handled correctly. However, any material that is already 
burning will burn much faster and hotter in an oxygen-enriched environment, so the following precautions 
should be observed when use oxygen.

a. Cylinder safety
•	 Keep the oxygen equipment clean and dust free.
•	 Store oxygen cylinders in an upright secure position in a well-ventilated area away from any 

open fame, heat source or direct sunlight. Do not cover with cloth or plastic.
•	 Handle oxygen equipment with care to avoid damaging cylinders.
•	 When a cylinder is almost empty, close the valve and mark the cylinder as empty. Do not 

store full and empty cylinders together.
•	 If prescribed oxygen 24 hours a day, need a back-up oxygen cylinder.

b. Pipeline/connector safety
•	 Use the correct pressure gauge and regulator.

c. Fire safety
•	 Keep the oxygen at least 3 meters from any open fame or heat source; avoid using 

electrical appliances such as hairdryers and razors while oxygen is in use.
•	 Do not smoke or let anyone else smoke near the oxygen equipment.
•	 Avoid	using	anything	flammable	near	the	oxygen,	including	petrol,	cleaning	fluid,	

and aerosol cans or sprays such as fresheners or hairspray
•	 Do not allow alcoholic solutions, oil or grease to come into contact with oxygen 

supply devices. This includes petroleum jelly.
•	 Check that all electrical equipment in the vicinity of the oxygen is properly grounded 

(earthed).
•	 Make	sure	smoke	alarms	is	in	hospital	or	available	of	fire	extinguisher.
•	 Always plug your oxygen concentrator into a grounded electrical outlet. Never use 

an extension cord or power board.
•	 As the oxygen concentrator becomes hot when in use, locate it in a well-ventilated 

area, away from curtains or drapes.
•	 Have your oxygen concentrator inspected and serviced regularly according to the 

supplier's instructions.
•	 Secure and transport oxygen cylinders correctly. Check with state or territory 

department of transport regarding the transport of oxygen in cars as safety standards 
may vary from state to state.
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Checklist for Oxygen Therapy

S. N. Steps Yes No Remarks
1 Determine need for oxygen therapy in patient 
2 Explain the procedure to the patient.
3 Perform	patient		assessment	and	record	findings

•	 Heart	rate,	respiratory	rate,	cyanosis	(+/-),abnormal	respiration	
•	 vital signs including oxygen saturation (Sp02)
•	 level of consciousness 
•	 lab	values	(	Po2	,Pao2/Fio2	ratio	)

4 Verify	the	type	of	order	for	O2	therapy/	nature	of	O2 therapy.
5 Wash hands or use alcohol base hand sanitizer.
6 Set	up	oxygen	equipment	and	humidifier.
7 Check the condition of O2	pipe	and	flow	meter.
8 Attach	tubing	and	nasal	cannula/	oxygen	mask	to	humidifier.
9 Assist the patient on semi-fowler’s position which permits easier chest 

expansion and breathing.( Head up to 30-45 degree )
10 Ensure	proper	functioning	by	checking	for	bubbles	in	humidifier	or	

feeling O2	at	the	outlet	including	the	level	of	water	in	humidification	
chamber.

11 Clean the nostril with swab stick, if the nostrils are blocked with 
secretions.

12 Regulate	flow	meter	to	prescribed	level	(to	deliver	deserved	Fio2).	
Reassure	the	level	of	water	un	humidification	or	not).

13 O2	by	nasal	cannula/nasal	prongs	/nasal	probe
•	 Check nasal cannula by dipping in a bowl of water and note 

the O2 coming out of cannula
•	 Place the tips of cannula to the patient’s nares and adjust straps 

around	ear	for	snug	fit
•	 Put gauze pads over the ear and inspect skin behind the ear 

periodically	for	irritation/breakdown
•	 Reconfirm	 the	 desire	 flow	 of	 oxygen	 in	 flow	 meter	 as	

prescribed

 Complications 
•	 Oxygen induced hypoventilation
•	 Oxygen toxicity
•	 Oxygen necrosis
•	 Absorption atelectasis
•	 Retinopathy
•	 Drying of mucus membrane
•	 Fire hazard
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14 O2	by	oxygen		mask:	Simple	mask	/	rebreathe	mask/	non	rebreathe	
mask 
•	 Identify which mask has been prescribed.
•	 Guide the mask to the patient face and apply it from nose 

downward. 
•	 Fit	the	metal	piece	of	mask	to	confirm	to	the	shape	of	nose
•	 Apply padding behind ears as well as scalp and secure elastic 

band around the patient’s head.
•	 Reconfirm	 the	 desire	 flow	 of	 oxygen	 in	 flow	 meter	 as	

prescribed 
15 Ensure that safety precautions are followed.

•	 Cylinder safety
•	 Patient safety 
•	 Fire safety 

16 Inspect	the	patient	and	equipment	frequently	for	flow	rate,	clinical	
condition,	level	of	water	in	humidifier.

17 Wash hands and replace the equipment.
18 Documentation

•	 time of start and stop 
•	 flow	rate	and	
•	 observations made on the patient
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Module-9 
Aerosol Therapy

Introduction
An aerosol comprises of solid or liquid particles suspended in gas. A “medical aerosol” is any suspension 
of liquid (nebulizer or pressurized metered dose inhaler (pMDI) or solid drug particles or dry powder 
inhaler (DPI) in a carrier gas.
Aerosol therapy: Aerosol therapy refers to the delivery of a drug to the body via the airways by delivering 
it in an aerosolized form.

Types
Aerosols	can	be	classified	into	two	groups
•				Bland:	heated	or	cool	sterile	water/saline
•    Medicated: bronchodilators, steroids, mucokinetic agents and antibiotics 

Factors Affecting Aerosol Drug Deposition
i. Particle Size and Medication Properties
Inhaled	drug	particles	deposit	in	different	areas	of	the	lung	depending	on	the	particle	size.	Particles	<1	
μm	generally	reach	the	peripheral	airways	and	alveoli	or	are	exhaled.	Particles	1-5	μm	will	deposit	in	
the	large	and	conducting	airways,	while	particles	>5	μm	will	predominately	deposit	in	the	oropharynx.	
Particles	that	are	1-2	μm	are	optimal	for	deposition	in	the	alveolar	area.	The	greater	percentage	of	drug	
that	is	within	the	1-5	μm	range,	the	greater	the	potential	for	effective	aerosol	therapy.
In order for inhaled drugs to reach the targeted receptors, they must penetrate the mucous layer and 
airway mucosa. Ultimately, the mass of drug delivered to the lung, is dependent on the rate of drug 
clearance from the airway and the medication site of action.
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ii. Disease State and Ventilator Patterns
•	 Bronchoconstriction may result in particle deposition on the central airways rather than the lung 

periphery.
•	 Mucus	plugging	or	atelectasis	may	also	compromise	effective	distribution	of	particle	depositions.
•	 Ventilator patterns (e.g., tidal volume, breath-hold time, respiratory rate, and nose versus mouth 

breathing) of patients can dramatically alter the deposition of aerosolized particles in the lungs.
•	 Additional factors of drug deposition include properties of medication to be delivered, type of 

aerosol generator used, patient technique, preference, and acceptance of the aerosol delivery 
device, age of the patient, etc.

Indications 
•	 Asthma and other reactive airway diseases
•	 COPD	(Bronchitis/emphysema)
•	 Cystic	fibrosis
•	 Laryngitis/trachealis/croup
•	 Bronchiectasis
•	 Smoke/chemical/fume	inhalation
•	 Physical trauma to the upper airway
•	 Post extubating
•	 Sputum	induction/Retained	secretions

Hazards  
a. Hazards for patients
•	 Adverse	Reaction:	include	tachycardia	and/	or	nervousness	with	adrenergic	agents,	local	topical	

effects	with	anticholinergics,	and	local	effects	of	corticosteroids.
•	 Paradoxical Bronchospasm: Administering a cold and high-density bronchodilator aerosol may 

induce	bronchospasm	in	patients	with	asthma	or	other	respiratory	diseases	(Cold	Freon	effect	in	
case of pMDIs)

•	 Infection
•	 Eye Irritation: Medications	inhaled	with	facemask	may	irritate	the	eyes,	if	not	fitted	properly.

Advantages and disadvantages 

Advantages Disadvantages
•	 Aerosol doses are generally smaller than 

systemic doses (Oral, IV, etc.)
•	 Onset	of	effect	with	inhaled	drugs	is	faster	

than with oral dosing.
•	 Drug is delivered directly to the lungs, 

with minimal systemic exposure.
•	 Systemic	side	effects	are	less	frequent	and	

severe with inhalation when compared to 
systemic delivery.

•	 Inhaled drug therapy is less painful than 
injection and is relatively comfortable.

•	 Lung deposition is relatively in low 
fraction as compared to total dose.

•	 A number of variables (correct breathing 
pattern,	 use	 of	 device)	 can	 affect	 lung	
deposition and dose reproducibility.

•	 The	difficulty	of	coordinating	hand	action	
and inhalation with the pMDIs reduces 
effectiveness.

•	 The lack of knowledge of correct or 
optimal use of aerosol devices by patients 
and	clinicians	decreases	effectiveness.

•	 The number and variability of device types 
confuses patients and clinicians.

•	 The lack of standardized technical 
information on inhalers for clinicians 
reduces	effectiveness
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b. Hazards for Care Providers and Bystanders
Risk of exposure to exhaled medications and pathogens exist which may lead to infection, increase risk 
of asthma like symptoms and even occupational asthma.

Types
1.  Pressurized Metered Dose Inhaler (pMDI)
2.  Dry Powder Inhaler (DPI)
3.  Small Volume Nebulizer (SVN)

1. Pressurized Metered-Dose Inhaler
The pMDI is a small, portable self-contained drug device combination that dispenses multiple doses by 
a metered value.

Pressurized Metered-Dose Inhaler

Advantages and disadvantages of pMDI

Advantages Disadvantages

•	 Light and portable
•	 A single pMDI can be used for 

multiple dosage
•	 Short treatment time
•	 No drug preparation required
•	 Has less risk of contamination

•	 Hand-breath coordination required
•	 Patient activation, proper inhalation pattern, and breath-

hold	required,	so	is	difficult	 to	use	among	children	and	
elderly patients

•	 Reaction to propellants in some patients
•	 Foreign	body	aspiration	from	debris-filled	mouthpiece
•	 High oropharyngeal deposition if not used properly
•	 Difficult	to	determine	the	dose	remaining	in	the	canister	

without dose counter
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Factors Affecting Drug Delivery of pMDI
Most	pMDIs	are	designed	to	deliver	a	fixed	drug	dose	per	actuation	with	the	aerosol	size	less	than	5	μm.	
Factors	affecting	drug	delivery	includes;

•	 Shaking the Canister: Not shaking a pMDI canister may decrease total and respirable dose 
because the drugs are usually separated from the propellants. Therefore, pMDIs must be shaken 
several times before frst actuation to adequately mix the drug.

•	 Storage	Temperature:	Outdoor	use	or	storage	of	pMDIs	in	very	cold	weather	may	significantly	
decrease aerosol drug delivery.

•	 Nozzle Size and Cleanliness: The amount of medication delivered to the patient is dependent 
upon nozzle size, cleanliness, and lack of moisture.

•	 Timing	of	Actuation	Intervals:	Rapid	actuation	of	more	than	1	puff	with	pMDI	may	reduce	drug	
delivery,	so	a	30-60	sec	pause	between	puffs	is	required	to	improve	bronchodilation.

•	 Priming: “Priming” is releasing one or more sprays into the air or valve holding chamber. Priming 
of pMDIs is required to provide an adequate dose, especially when pMDI is new or has not been 
used for a while.

•	 Characteristics of the Patient: Aerosol deposition will be lower in infants and children due to 
differences	in	their	anatomy	and	their	physical	and	cognitive	abilities.

•	 Breathing Techniques: Closed-mouth technique where the pMDI mouthpiece is placed between 
the patient’s sealed lips is recommended for improved drug administration.

Procedure
1. Shake the canister.
2. Remove the mouthpiece cover from the pMDI canister
3. Hold the canister upright.
4. Gently exhale to functional residual capacity (do not exhale to residual volume).
5. Place the mouthpiece in mouth, between teeth, and close lips.
6. With initiation of inhalation, actuate the canister
7. Slowly inhale up to the maximum capacity (total lung capacity).
8. Hold breath for 10 seconds or as long as possible.
9. Wait for at least 60 seconds before the next puf.
10. After the prescribed amount of drug has been administered, have patient remove the canister 

from the mouth and replace the cap
11. Have the patient gargle and rinse with tap water after using an pMDI, as necessary
12. Remove the canister and rinse the container with tap water and air dry it cleaning
13. Frequency of cleaning: at least once a week and as needed.
14. Observe the area where the drug sprays out from the inhaler.
15. Clean the inhaler if powder is present in or around the hole.
16. Remove the pMDI canister from the plastic container to avoid getting it wet.
17. Rinse the plastic container with warm water and shake out to remove excess water.
18. Place on a clean paper towel and dry overnight.
19. Replace the canister back inside the pMDI and recap the mouthpiece.
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Spacers 

A spacer provides additional volume that slows the aerosol velocity from a pMDI, allowing a reduction 
in particle size. Aerosol retention and discharged dose depends on the size and shape of the spacer, and 
electrostatic charge on the inner walls of plastic spacers. Spacers decrease oral deposition. When using 
a spacer, patient should coordinate their inhalation to occur within 1 to 2 seconds after actuating the 
inhaler.	However,	to	function	effectively,	device	should	be	fitted	well	to	the	spacer.

Advantages and disadvantages of spacers

Procedure
1. Assemble the spacer device
2. Shake to mix the ingredients
3. Remove the mouthpiece cover from the pMDI canister and the spacer .Attach the pMDI to the 

holding	chamber/spacer.
4. Hold the canister upright
5. Exhale to functional residual capacity
6. Place the mouthpiece into the mouth
7. Press the pMDI canister once and simultaneously breathe in slowly through the mouth
8. Hold breath for 10 seconds (or as long as comfortable)
9. Allow	15	-	30	seconds	between	puffs
10. After	the	prescribed	amount	of	puffs	has	been	administered,	have	patient	remove	the	pMDI	from	

the spacer and replace the caps on both
11. Have the patient gargle and rinse with tap water after using an pMDI, as necessary
12. Disassemble the spacer device for cleaning

Advantages Disadvantages

•	Reduced oropharyngeal drug impaction and loss
•	 Increased inhaled drug by two to four times 

than the pMDI alone
•	Allows  use  of  the  pMDI  during  acute 

exacerbations
•	Simplifies	 coordination	 of	 pMDI	 actuation	

and inhalation.
•	Eliminates    the    need    of    hand    mouth 

coordination

•	Large  and  cumbersome  compared  to  the 
pMDI alone

•	More expensive and bulky than a pMDI alone
•	Some assembly may be needed
•	Patient	 errors	 in	 fringe	 multiple	 puffs	 into	

chamber prior to inhaling or there is a delay 
between actuation and inhalation

•	Possible    contamination    with    inadequate 
cleaning
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Cleaning
•	 Clean at least once a week or more often as needed.
•	 Disassemble the device for cleaning. 
•	 Soak the valve holding chamber or spacer with clean water and gently shake both pieces back and 

forth (liquid detergent may be used)
•	 Shake out to remove excess water.
•	 Air dry spacer parts in the vertical position overnight. Do not place in sunlight. Do not use hot 

water.
•	 Do not towel dry the spacer as this will reduce dose delivery because of static charge. 
•	 Replace the back piece on the spacer when it is completely dry. 

2. Dry-Powder Inhaler
Dry-powder	inhalers	(DPIs)	are	portable,	inspiratory	flow-driven	inhalers	that	are	used	to	administer	
medication in the form of dry powder to the lungs. Single and multiple dose DPIs are available. They 
consist of a drug holder, an air inlet, a powder dispersion compartment and a mouthpiece. DPIs induce 
sufficient turbulence and particle-to-particle collision that detaches particles from their carrier surface 
and separates larger particles into smaller particles for adequate lung deposition.

Figure: Rotahaler Figure: Revolizer

Advantages and disadvantages of DPI

Advantages Disadvantages 

•	 Small and portable
•	 Propellant free
•	 Breath actuated
•	 Short preparation and administration 

time 

•	 Not suitable for extreme of ages (less than 5 years 
of age or elderly patients)

•	 Limited shelf-life and product stability 
•	 Upper	respiratory	side	effects
•	 Cough 
•	 Various DPI designs
•	 Lactose allergy 
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Factors Affecting DPI Performance and Drug Delivery 
•	 Resistance	 and	 Inspiratory	 Flow:	 Each	 type	 of	 DPI	 has	 a	 different	 resistance	 to	 airflow	 that	

determines	 how	much	 peak	 inspiratory	 flow	 needs	 to	 be	 created	 in	 the	 device	 to	 release	 the	
correct	 amount	 of	 drug.	The	 patient’s	 inspiratory	 effort	 is	 important	 in	 breaking	down	of	 the	
powder	into	finer	particles.

• Exposure to Humidity and Moisture: Humid and moist DPIs can lead to clumping of powder, 
reduce	disaggregation	and	fine-particle	development	and	dispersement	during	inhalation.	

Procedure
Rotahaler

1. Hold	the	rotahaler	vertically	and	position	the	two	halves	of	the	rotahaler	such	that	the	fin	is	not	
directly below the rotacap hole. 

2. Remove the rotacap from its bottle and insert it into the rotacap hole with its transparent end 
facing downwards.

3. Hold	the	mouthpiece	firmly	with	one	hand	and	rotate	the	base
4. Breathe out fully and place the mouthpiece of the rotahaler between your teeth 
5. Close your lips tightly around it and tilt your head slightly backward and breathe in through 

mouthpiece rapidly and deeply
6. Hold your breath for 10 sec or as long as you are comfortable and breathe out normally. In case 

powder remains, repeat step 4
7. Open the rotahaler and dispose the empty capsule

Revolizer
1. To open, hold the revolizer at the base with one hand and pull back the mouthpiece.
2. Remove a rotacap from its bottle and insert a rotacap into the rotacap chamber with the transparent 

end	facing	downclose	the	mouthpiece	firmly.	A	click	sound	will	indicate	proper	closing	of	the	
revolizer.

3. Breathe out fully, through the mouth. Position the mouthpiece between the teeth and close the 
lips tightly around it. Sit or stand upright, keep your head straight, and breathe in through the 
mouth rapidly and deeply. When done correctly, you will hear the rotacap vibrating inside the 
revolizer.

4. Remove the revolizer from your mouth and hold your breath for about 10 seconds or for as long 
as it is comfortable. Breathe out normally. In case some powder remains in the rotacap chamber, 
repeat step. Ensure that no powder remains in the rotacap chamber.

5. After every use, open the mouthpiece (till both the arrows meet) and discard the empty rotacap. 
Close the mouthpiece and store the revolizer in the convenient carry pouch provided.

Cleaning
Moisture will decrease the drug delivery of DPIs. So, DPIs should be kept as dry as possible. Mouthpiece 
of the DPI should be wiped with a clean, dry cloth after each use. Capsule should be removed from the 
rotahaler before washing it with clean running water and drying it.

Do not forget to advice the patient to rinse the mouth and gargle the throat 
after administration of steroid via aerosol.
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3. Small-Volume Nebulizer
The SVN is an aerosol generator that converts liquid drug solutions or suspensions into aerosol and 
is powered by compressed air, oxygen, a compressor, or an electrically powered device. It is mostly 
prescribed for infants, small children, elderly or patients who are unable to properly use other inhalers. 
Types of SVNs include: 

a. Pneumatic jet nebulizers
b. Ultrasonic nebulizers
c. Vibrating mesh nebulizer

a. Pneumatic Jet Nebulizers

Factors Affecting Drug Delivery of Jet Nebulizers
•	 Gas	Flow	and	Pressure:	Jet	nebulizers	operate	by	means	of	varied	levels	of	compressed	gas	flow	

and	pressure.	(Best	at	a	flow	rate	of	6-8	l/min).	Lower	flow	or	pressure	may	increase	the	size	of	
aerosols	while	higher	gas	flow	rate	in	decreases	the	amount	of	treatment	time	needed	to	deliver	
the set amount of drug. 

•	 Fill	and	Dead	Volumes:	Jet	nebulizers	usually	do	not	function	well	with	small	fill	volumes	like	
2	mL	or	less.	It	 is	recommended	to	use	a	fill	volume	of	4–5	mL	unless	other	manufacturer’s	
instructions contradict so, to allow greater proportion of medication to be nebulized. The amount 
of medication remaining in the jet nebulizer at the end of a treatment can range from 0.5 to 2.0 
mL. The greater the amount of dead volume, the less drug nebulized. 

•	 Gas	Density:	The	density	of	gas	used	 to	 run	a	 jet	nebulizer	 (oxygen/air)	 can	 impact	 aerosol	
deposition	by	affecting	aerosol	output	and	particle	size.	

•	 Humidity and Temperature: Water evaporation during aerosol therapy can reduce the temperature 
of an aerosol, which results in an increase in solution viscosity and a decrease in the nebulizer 
output of drug. 

•	 Breathing Pattern: The patient should be instructed to perform tidal breathing with periodic deep 
breaths during aerosol therapy. 

•	 Device Interface: Therapeutic aerosols can be administered via a mouthpiece or a facemask. 
Ideally,	a	mouthpiece	should	be	used	as	the	nose	tends	to	filter	more	aerosol	than	the	mouth.	
Disregard of the device used; patient should be instructed to inhale through the mouth. 

Pneumatic jet nebulizers are low-cost, single- patient-use (disposable) devices. Nebulizer systems 
may include a nebulizer, compressor or power pack, tubing, and accessories. Jet nebulizers are 
effective	in	delivering	medications	that	cannot	be	delivered	with	a	pMDI	or	DPI.	
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b. Ultrasonic Nebulizers 
Ultrasonic nebulizers incorporate a piezoelectric crystal vibrating at high frequencies (1-3 MHz) 
to produce aerosol. A transducer converts electrical energy to high-frequency ultrasonic vibrations. 
These vibrations are transferred to the surface of the medication solution that is placed over the 
transducer, thereby generating an aerosol. 

c. Vibrating Mesh Nebulizers 
These use a mesh with multiple, tiny openings to produce a liquid aerosol. In this type, solution is 
forced	through	a	fine	mesh	to	produce	an	aerosol.	They	have	the	ability	to	generate	aerosols	with	
a	 fine-particle	 fraction,	which	 results	 in	more	 efficient	 drug	 delivery	 compared	 to	 other	 types	 of	
nebulizers.	These	nebulizers	are	portable,	battery-operated,	and	highly	efficient.	

Advantages and disadvantages

Advantages Disadvantages

•	 Ability to aerosolize many drug solutions 
•	 Ability to aerosolize drug mixtures (>1 

drug), if drugs are compatible 
•	 Minimal patient cooperation or coordination 

is needed. 
•	 Useful in very young, very old, debilitated, 

or distressed patients 
•	 Drug concentrations and dose can be 

modified.	
•	 Variability in performance characteristics 

among	different	types,	brands,	and	models	
•	 Normal breathing pattern can be used, and 

an inspiratory pause (breath-hold) is not 
required	for	efficacy.	

•	 Treatment times may range from 5–25 minutes. 
•	 Equipment required may be large and 

cumbersome. 
•	 Need for power source (electricity, battery, or 

compressed gas) 
•	 Potential for drug delivery into the eyes with 

face mask delivery 
•	 Variability in performance characteristics 

among	different	types,	brands,	and	models	
•	 Assembly and cleaning are required. 
•	 Contamination is possible with improper 

handling of drug and inadequate cleaning. 

Procedure
1. Remove the nebulizer cup from the device and open it. Place premeasured unit-dose medication 

in the bottom section of the cup
2. Sit in an upright position.
3. Screw the top portion of the nebulizer cup back in place and attach the cup to the nebulizer. 

Attach	one	end	of	tubing	to	the	stem	on	the	bottom	of	the	nebulizer	cuff	and	the	other	end	to	the	
air compressor or oxygen source

4.	 Turn	on	the	air	compressor	or	oxygen.	Check	that	a	fine	medication	mist	is	produced	by	opening	
the valve

5. Fit the nebulizer mask to the patient or have the patient place mouthpiece into mouth and grasp 
securely with teeth and lips

6. Instruct patient to breathe normally with occasional deep breaths the mouth. Hold each breath for 
a slight pause, before exhaling

7. Keep the nebulizer vertical during treatment
8. Continue this inhalation technique until all medication in the nebulizer cup has been aerosolized
9. Have the patient gargle and rinse with tap water after using the nebulizer, as necessary
10. Remove the tubing from the compressor
11. Rinse the nebulizer cup and mouthpiece with warm running water or distilled water
12.	Shake	off	excess	water	and	air	dry
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Cleaning
• Clean after each use.
• Wash hands before handling equipment.
• Disassemble parts after every treatment.
• Remove the tubing from the compressor and set it aside. 

Note: Tubing should not be washed or rinsed. Rinse the nebulizer cup and mouthpiece with warm 
running water or distilled water.
•	 Shake	off	excess	water.
• Air dry on an absorbent towel. 
• Once completely dry, store the nebulizer cup and mouthpiece in a zip lock bag. 
• Nebulizer should be disinfected once or twice a week.
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S. N. Steps Yes No Remarks
Without spacer device

1 Shake the canister well 

2 Remove the mouthpiece cover from the pMDI canister

3 Hold the canister upright

4 Have the patient exhale normally

5 Have patient place the mouthpiece into mouth, grasping securely 
with teeth and closed lips

6 With initiation of inhalation, actuate the canister once and breathe 
in slowly and deeply through the mouth

7 Instruct patient to hold his or her breath for 10 seconds, or as long 
as possible, and then to exhale slowly 

8 Wait for 60 seconds or more, before next actuation

9 After the prescribed amount of drug has been administered, have 
patient remove the canister from the mouth and replace the cap

10 Have the patient gargle and rinse with tap water after using an 
pMDI, as necessary

11 Remove the canister and rinse the container with tap water and air 
dry it

With spacer device

1 Assemble the spacer device

2 Shake the inhaler and spacer device well 

3 Remove the mouthpiece cover from the pMDI canister and the 
spacer. Attach the MDI to the spacer. 

4 Hold the canister upright

5 Have the patient exhale normally

6 Have patient place the mouthpiece of the spacer into mouth, 
grasping securely with teeth and closed lips

7 Patient	should	actuate	the	canister,	releasing	one	puff,	then	inhale	
slowly and deeply through the mouth

8 Instruct patient to hold his or her breath for 10 seconds, or as long 
as possible, and then to exhale slowly through pursed lips

9 Allow	15	-	30	seconds	between	puffs

10
After	the	prescribed	amount	of	puffs	has	been	administered,	have	
patient remove the MDI from the spacer and replace the caps on 
both

Checklist for Aerosol Therapy
Checklist for Administering Medication via a Pressurized Metered Dose Inhaler (pMDI)
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11 Have the patient gargle and rinse with tap water after using an MDI, 
as necessary

12 Disassemble the spacer device for cleaning

13 Soak the valve holding chamber or spacer with clean water and 
gently shake both pieces back and forth 

14 Shake out to remove excess water and air dry

Checklist for Administering Medication via a Dry Powder Inhaler (DPI)

S. N. Steps Yes No Remarks
Rotahaler

1 Hold the rotahaler vertically and position the two halves of the 
rotahaler	such	that	the	fin	is	not	directly	below	the	rotacap	hole

2 Remove the rotacap from its bottle and insert it into the rotacap hole 
with its transparent end facing downwards

3 Have	the	patient	hold	the	mouthpiece	firmly	with	one	hand	and	
rotate the base

4 Instruct the patient to breathe out fully and place the mouthpiece of 
the rotahaler between their teeth 

5 Ask to close their lips tightly around it and tilt head slightly 
backward and breathe in through mouthpiece rapidly and deeply

6 Instruct to hold breath for 10 sec or as long as comfortable and 
breathe out normally. In case powder remains, repeat step 4

7 Open the rotahaler and dispose the empty capsule
Revolizer

8 Hold the revolizer at the base with one hand and pull back the 
mouthpiece open

9
Remove a rotacap from its bottle and insert a rotacap into the rotacap 
chamber with the transparent end facing down close the mouthpiece 
firmly

10 Have the patient breathe out fully, through the mouth and place the 
mouthpiece of the revolizer between the teeth

11
Have the patient close lips tightlhy around the revolizer, sit or stand 
upright, keep head straight and breathe in through the mouthrapidly 
and deeply

12
Instruct patient to hold the breath for 10 sec or as long as 
comfortable and breathe out normally. In case powder remains, 
repeat step 4

13
After every use, open the mouthpiece (till both the arrows meet) 
and discard the empty rotacap. Close the mouthpiece and store the 
revolizer in the convenient carry pouch 
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Checklist for Administering Medication via a Small Volume Nebulizer (SVN)

S. N. Steps Yes No Remarks

1 Remove the nebulizer cup from the device and open it. Place 
premeasured unit-dose medication in the bottom section of the cup 

2 Place the patient in an upright position

3

Screw the top portion of the nebulizer cup back in place and attach 
the cup to the nebulizer. Attach one end of tubing to the stem on the 
bottom	of	the	nebulizer	cuff	and	the	other	end	to	the	air	compressor	or	
oxygen source

4 Turn	on	the	air	compressor	or	oxygen.	Check	that	a	fine	medication	
mist is produced by opening the valve

5 Fit the nebulizer mask to the patient or have the patient place 
mouthpiece into mouth and grasp securely with teeth and lips

6 Instruct patient to breathe normally with occasional deep breaths the 
mouth. Hold each breath for a slight pause, before exhaling

7 Keep the nebulizer vertical during treatment

8 Continue this inhalation technique until all medication in the nebulizer 
cup has been aerosolized

9 Have the patient gargle and rinse with tap water after using the 
nebulizer, as necessary

10 Remove the tubing from the compressor 

11 Rinse the nebulizer cup and mouthpiece with warm running water or 
distilled water

12 Shake	off	excess	water	and	air	dry

Aerosol Therapy
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Module-10 
Blood Transfusion

Introduction
Transfusion of blood & blood products should be undertaken only to treat a condition that would lead to 
significant	morbidity	or	mortality	&	that	cannot	prevent	or	managed	effectively	by	other	means	(WHO).
Hemoglobin	7-8	gm/dl	(American	association	of	blood	bank,	2012)	required	blood	transfusion	or	below
10	gram/dl	and	Hematocrit	below	30	%	for	ongoing	bleeding	during	surgery	or	trauma	less	than	6	gm/
dl almost always indication (WHO).

Dose of blood & blood product
Volume	of	blood/	and	blood	product	to	be	transfused	to	a	patient	is
based on the initial level & target level or therapeutically indicated. For children volume to be infuse
(ml) = desired Hgb- actual Hgb x 7 x body weight.
For Red cell: Transfusion volume calculation & prescribing volume to transfuse (ml) = desired Hgb-
Actual Hgb X weight (kg) X3 or 4 in children.

Purposes
•	 To replace the blood volume.
•	 To replace needed component.
•	 To meet the target level of blood and blood components

Indications
•	 Low production blood
•	 Major	road	traffic	accident
•	 Chronic blood loss with anemia
•	 Conditions such as : bleeding disorders, malignancies, coagulopathies, major surgeries, 

severe burn,

Contraindications
•	 Whole	blood	is	not	indicated	when	component	specific	therapy	are	needed	&	chronic	anemia.
•	 For	megaloblastic	anemia	(Vitamin	B12	deficiency)	transfusion	may	cause	heart	failure	or	death.

Types of blood content
•	 Whole blood: Whole blood obtains from donors& none of element has been removed combined 

with anticoagulant & preservative.
•	 Fresh blood: Transfusion	within	6	to	12	hours	after	donation/within	the	day
•	 RCC: Erythrocytes	are	separated	from	whole	blood/	apheresis	typically	used	in	low	hemoglobin.
•	 Fresh frozen plasma: Separated from unit of blood within 6-8 hours of donation which contains 

water, electrolytes, coagulation factors, and protein.
•	 Cryoprecipitate: It is a concentrated subset of FFP prepared from plasma which contains 

fibrinogen,	factor	VIII	(refined	anti	hemophilic).
•	 Platelets: Used for blood clotting.
•	 Albumin꞉ Is protein to expand blood volume to maintain oncotic pressure

Blood Transfusion
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Types of blood Components, Indication, Storage temperature, Transportation temperature & 
Transfusion temperature and Transfusion rate

S.N. Blood Component Age Indication Dose/Rate Temperature Remark 

1

Whole blood 

(recommended 
temperature 
of blood & 
blood product 
strictly should 
be maintained   
during donation, 
transportation, 
storage & during 
transfusion)

Adult &
Pediatric 

-Cases of severe 
hemorrhage,
low hemoglobin 
below	7-8gm/dl	
-Below	10	gm/
dl during active 
bleeding	/	ongoing	
surgery 
-Acute blood loss
-To restore blood 
volume,
Shock,  
-When there is 
no time for other 
preparation        
-Exchange 
transfusion (neonate) 

150-200	ml	/hour

Initial	rate	1-2ml/
min 

2-5	ml/	kg	/hour
Dosage depend on
Initial
Level &
Target level or 
therapeutically
Indicated

Storage temperature
+2° C to + 6° C 

Duration/self-life	
35-42 days

Transportation 
temperature same as 
storage        

Transfusion 
temperature as near 
as normal body 
(37°c/98.6ºF)

Transfusion 
duration
2 hours as 
tolerated or 4 
hours 
1 unit of whole 
blood or RCC 
can increase 1to 
1.5gm/
dl&3%
Hct.

2

Packed red 
ells(packed 
red blood 
concentration	/
PRBC)/RCC

Adult
and
Pediatric

 Post op acute 
bleeding                                                                          
Chronic severe 
anemia 
Leukemia 
Thalassemia 
Congenital/acquired	
anemic disorders

100-150	ml	/hour
or
initial rate 1-2 ml 
/min

In infant & 
children	up	to	5ml/
kg/hrs.

Storage, 
Transportation
& transfusion 
temperature same as 
whole blood

Same as RCC   
 ( Unit are vary 
200-550ml) 
Pint is 
approximate  ½ 
liter

3
Platelet 
concentrates

Adult
and
Pediatric

Thrombocytopenia
Bleeding due to 
platelets dysfunction 
Malignancy, major 
surgery
Or  often given when 
platelet less than 
10x109  /	dl

150-300	ml	/hour	
or
1-2	ml	/min

<15kg5-10ml/kg/h
>	15	kg	10-20ml/
kg/h

Storage at room
temperature (+20°C 
to +24° C) 
Same temp. for 
transportation
Transfusion 
temperature
same as
WB/RCC

For up to 5 (4-7)
days with 
agitation  
platelet  amount 
separated
from whole 
blood

4
Fresh Frozen 
Plasma (FFP)

Preferred for 
reversal of 
Coumadin induced 
anticoagulation 
,to treat bleeding 
disorder, for factor 
v	deficiency,	use	
of antithrombin III 
deficiency,	treatment	
of	immunodeficiency

150-300ml/hrs
Or
10-20cc/kg
( not less than 10 
ml) in pediatric 10-
20ml/kg/hrs

- Storage and 
transportation temp 
at 18° C  to        
-25oC or colder  for 
upto one year 
Thaw at the 37°C
Transfusion temp 
same as whole 
Blood/RCC

Transfusion 
temp.
+37oC
FFP no need of 
x-match
FFP volume 
150-300ml
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Articles Requred
A clean tray containing
•	 Blood transfusion set
•	 IV set
•	 Normal saline 0.9%
•	 Blood and blood components
•	 IV cannula (16 or 18 G)
•	 Alcohol swab
•	 Tourniquet
•	 Adhesive tape
•	 Scissors
•	 Roller bandage and splint if needed
•	 IV stand
•	 Disposable	bag/kidney	tray
•	 Disposable gloves
•	 Specimen container
•	 Different	size	syringe	with	needle	(3ml,5ml,10ml)
•	 Blood pressure set
•	 Thermometer
•	 Portable Saturation probe
•	 Lifesaving drugs

Plasma Platelets

Blood Transfusion
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Blood warmer Whole blood

 Nursing Management

S.N Nursing Action Rationale
Before Procedure

1. Identify the patient Prevents errors and eliminates possibility 
of transfusion reactions

2 Check the physician’s order, patient condition 
and past history of transfusion reaction Obtain baseline data

3 Obtain blood from blood bank according to 
organizational policy

4 Explain patient about the procedure, need for 
transfusion and approximate length of time

Provide reassurance to patient and 
facilitates cooperation

5 Obtain	 informed	 consent	 from	 the	 patient/
patient party Minimizes institution’s legal risk

6 Bedside	curtain	/	close	the	door Ensure privacy

7 Wash and dry hands Reduce risk of transmission of cross 
infection

8 Prepare required articles Gathering equipment saves time and 
energy

9
Identify the patient’s condition by taking vital 
signs and document pre-transfusion vital signs 
in	patients	file

Obtains baseline data to compare with post 
transfusion changes

10 Check for type of blood and compatibility Eliminates errors and possibility of 
transfusion reactions

11 Ensure the patient to empty bowel and bladder 
and collect urine specimen

Urine specimen collected before 
transfusion will serve as a baseline data to 
identify transfusion reaction if it occurs

12 Keep the patient in comfortable position Ensure comfort of the patient

Blood Transfusion
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Risks & Complications
Often patients who have received a blood transfusion experience no complications or problems. However, 
minor to severe problems do occasionally occur. Adverse reactions to transfusion can occur and may be 
immunological or non-immunological in origin, and either acute (occurring during the transfusion or within 
24 hours) or delayed (occurring >24 hours after the start of the transfusion).Some of the most common 
complications in blood transfusions are listed below.

Acute reaction
Allergic Reactions: Some people have allergic reactions to blood   received during a transfusion, 
even	when	given	the	right	blood	type.	In	these	cases	symptoms	include,	flushing,	urticarial,	anxiety,	
vomiting, headache, back pain, edema, hives and itching. Like most allergic reactions, this can be 
treated with antihistamines. However, a doctor should be consulted if the reaction becomes serious.
Fever: Developing a fever after a transfusion is not serious. A fever is body’s response to the white 
blood cells in the transfused blood. However, it can be a sign of a serious reaction if the patient is also 
experiencing	nausea	or	chest	pain.	Consult	doctors	if	other	symptoms	or	side	effects	are	present.

During procedure
13 Wash and dry hands Reduces risk of transmission of infection

14

If cannula is already inserted, determine patency 
and begin infusion of 0.9% normal saline(NS)
Insert the IV cannula if not present in large 
peripheral vein and initiate infusion of normal 
saline solution using blood transfusion set

NS is the only crystalloid that is compatible 
with blood and priming of the blood set 
helps in reducing risk of hemolysis of 
blood in contact with tubing.
Large bore hole cannula permits infusion of 
the blood by reducing chance of hemolysis

15

Inspect the blood product by 2 nurses
• Patient’s name
• Identification	number
• Blood group and  type
• Collection date
• Expiry date
• Compatibility
• Abnormal color, clots, excess air bag leakage

Safe storage of blood is limited to 35 days 
before erythrocytes are damaged.
Verification	reduces	chances	of	mismatched	
transfusion and reaction after transfusion.

16 Warm blood if needed using special blood 
warmer

Cold blood can cause hypothermia and 
cardiac arrhythmias

17 If blood product is found to be correct, stop the 
saline solution and start the blood transfusion

Priming of tubing is essential for preventing 
hemolysis

18

Start	 blood	 product	 slowly	 at	 the	 rate	 of	 2ml/
minute.
Remain at bedside for 15-30minutes,check 
the vital signs every 15 minutes according to 
hospital policy

Transfusion reaction typically occurs 
during infusion of initial 50-100ml. 
Frequent checking of vital signs helps in 
early detection of transfusion reaction

19 Increase infusion rate if no adverse reactions are 
noticed.

Flow rate is determined by the physician’s 
instruction and the patient’s condition

Blood Transfusion



107Reference Manual

Graft-vs-host disease (GVHD): Transfusion-associated graft-vs-host disease is usually caused by 
transfusion of products containing immunocompetent lymphocytes to an immunocompromised 
host. The donor lymphocytes attack host tissues because host immune system cannot destroy donor 
lymphocytes. 
Graft-vs-host disease can occur occasionally in immunocompetent patients if they receive blood from 
a donor (usually a close relative) who is homozygous for a human leukocyte antigen (HLA) haplotype 
for which they are heterozygous. 

Delayed reactions
Hemolytic reactions: Hemolytic reaction is a very serious, but rare, reaction caused by a patient’s body 
attacking the transfused red blood cells. The attack triggers a release of a substance that damages the 
kidneys. This is often the case when the donor blood is not a proper match with the patient’s blood 
type. Symptoms include nausea, fever, chills, chest and lower back pain, and dark urine.
Blood-borne Infections: All donated blood is screened and tested for potential viruses, bacteria, and 
parasites. 
HIV : All donated blood is thoroughly tested for HIV. There is a 1 in 2 million chance that donated 
blood will not only carry HIV but also infect a transfusion recipient.
Hepatitis B and C. The odds of catching hepatitis B from donated blood is about 1 in 300,000. The risk 
with hepatitis C is 1 in 1.5 million.

Blood Transfusion
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Patient's IP No. ……………………………….. Date: ……………… Bed No:………………..

Patient's name ……………………………….. Age/Sex………………..

Diagnosis ……………………………….. Ward…………………….

Total Ordered Unit of Blood or Blood Product  

Current Unit of Transfusion  

Blood group & Rh Type  Pre-transfusion Hb  Date

Type of component
 

 
Bag Number

 

 

Collection Date
 

 
Expiry Date

 

 

Amount of blood
 

 
Cross match

 

 

Lab Screening  

Transfusion start time   

……………………………

Vital	Signs/	

Pretransfusion

During transfusion Post transfusion

15 mins 30 mins
1 

hour
2 hours 3 hours

4 

hours
15 mins 30mins 60 mins 

Time------------->          

Pulse rate          

BP          

Temperature          

Respiration          

Colour of Urine          

Drop	rate/	min          

Time of completion of transfusion:  √

Completion of transfusion note (Check √ for 

appropriate conditions)

Transfusion was successful without any adverse  reaction  

Transfusion was deferred due to adverse reaction of severe category  

Transfusion	was	completed	with	management	of	febril/allergic	

reaction

 

 

Detail of Transfusion Name Signature

Transfused by   

Witness/checked	by   

Signature of Doctor   

Completion report by   

Blood Transfusion Note
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Name	of	nursing	staff	..................................................................................	
Signature ..............................................

Check List For Blood and  Blood Product Transfusion
Date: 
Direction to use: ( √ ) all that apply

S.N. Steps Yes No Remarks
Pre-procedure (Pre transfusion)

1 Ensure patient & prescription for transfusion

2 Explain the purpose & procedure.

3 Informed written consent 

4 H/O	allergy	to	blood&	blood	product	

5 Obtain baseline Vital Signs : TPR,BP,SPO2

6 Assemble necessary articles &required medicines

7 Verify	by	two	nurses/	medical	persons

8 Maintain the temperature of blood & blood products. 
During transfusion

9 Reassure	patient	,reconfirm	blood	&	its	product

10 Maintain strict aseptic technique

11 Patent IV access both hands 

12 Start infusion slowly then as recommended

13 Remain	with	patient	for	first	15	minute,	keep	patient	warm

14 Monitor Vital signs & SPO2:15 min after starting then ½ hourly 
In case of reaction 

15 Stop transfusion immediately & notify the physician. 

16 Remain with patient, take Vital Signs for every 5 minute. 

17 Carry out medication as per prescription

18 Collect specimen as per protocol

19 Frequent monitoring of Vitals sign, General condition 
&Documentation

 Post transfusion procedure and teaching

20 Ensure proper disposal   

21 Obtain	V/S	after	15	min		than		30	min,	60	min	&		routine

22 Sent post transfusion investigation

23 Inform delay transfusion reaction &follow up visit

24 Disinfection & replacement of equipment & documentation

25 Provide health education as per patient's condition

Blood Transfusion
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Module-11
Care of Patient with Chest Tube Drainage

Introduction
Physiologically, pleural space a potential space exists between the parietal pleura and the visceral 
pleura,	which	 normally	 contains	 less	 than	 25	ml	 of	 pleural	 fluid.	The	 presence	 of	 excess	 fluid,	 air,	
blood, chyle, or pus in this pleural space results in displacement of pulmonary volume, which disrupts 
gas exchange. Prompt drainage of this abnormal intra pleural collection is required to restore normal 
pulmonary mechanics. Chest drains also known as under water sealed drains are inserted to allow 
draining	of	 the	pleural	spaces	of	air,	blood	or	fluid,	allowing	expansion	of	 the	 lungs	and	restoration	
of negative pressure in the thoracic cavity. The underwater seal drain also prevents backrow of air or 
fluid	 into	 the	pleural	cavity.	Appropriate	chest	drain	management	 is	 required	 to	maintain	respiratory	
function and hemodynamic stability. Chest drains may be placed routinely in theatre, ICU or in the any 
department	and	ward	areas	in	emergency	situations.	A	chest	tube	is	a	flexible	plastic	tube	that	is	inserted	
through the chest wall and into the pleural space or mediastinum.

Chest tube insertion is a common therapeutic procedure used to provide evacuation of abnormal 
collections of air or fluid from the pleural space for expansion of the lungs and restoration of negative 
pressure in the thoracic cavity.

Indications 
•	 Post operatively e.g. cardiac surgery, thoracotomy
•	 Pneumothorax
•	 Hemothorax
•	 Chylothorax
•	 Pleural	effusions
•	 Pericardial	effusion
•	 Empyema: pyogenic infection of plural space
•	 Penetrating chest trauma
•	 Need for pleurodesis

Contraindications
•	 Bleeding diathesis
•	 Coagulopathies
•	 Lobulated	pleural	effusion	or	empyema
•	 Pulmonary, pleural, or thoracic adhesions
•	 Pulmonary abscess
•	 Skin infection over the chest tube insertion site.

Purposes
•	 To	permit	drainage	of	air	and	fluid	from	any	of	the	three	compartments	of	the	thorax
•	 To establish normal negative pressure in the pleural cavity for lung expansion
•	 To provide continuous suction to prevent tension pneumothorax
•	 To re-establish normal intrapleural and intrapulmonic pressure

Care of Patient with Chest Tube Drainage
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Site of insertion
Triangle of Safety 
Triangle of safety is a triangular zone formed by lateral border of pectoralis major, anterior border of 
latissimus dorsi and upper border of the 5th rib. This position minimizes risk of injury to the internal 
mammary artery, muscle of breast tissue

a. Insertion site
•	 For pneumothorax( air) : second or third inter-space along midclavicular or anterior axillary line
•	 For	hemothorax	(fluid)-	sixth	or	seventh	lateral	inter-space	in	the	mid	axillary	line

b. Size of chest tube
Use as large a tube that passes comfortably through the intercostal space.
•	 For   an adult patient, 24-28 French is adequate for draining air, but 32-36 French may be 

necessary	for	draining	fluid.
•	 Adult or teen male:28-32 Fr
•	 Child: 16-18 Fr
•	 Newborn:12-14Fr
•	 Note: 1mm=3Fr

Care of Patient with Chest Tube Drainage
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Principles of the chest tube insertion
Chest	drainage	systems	work	by	combining	the	following	efforts:

i. Expiratory positive pressure :  from	the	patient	helps	push	air	and	fluid	out	of	the	chest	(e.g.,	cough,	
Valsalva maneuver)

ii. Gravity
•	 Gravity	Enhances	flow	from	high	to	low.
•	 Chest drain is placed below patient’s bed

iii. Under water seal
•	 Is	a	barrier	to	prevent	backflow	into	pleural	space
•	 Rod - depth determines the negative pressure
•	 Air bubbles is released through the rod
•	 Air vent - to allow drained air to escape

iv. Suction
•	 is a pull force
•	 Purpose for the suction is, when : gravity drainage is not enough, patient’s respiration and cough 

are too weak, air leak is fast into the pleural space and there is need to speed up removal from 
pleural space

Articles/ equipment required
•	 Chest tube of appropriate size
•	 Drain bottle with tubing
•	 Chest tube connectors
•	 Sterile gloves
•	 10% betadine or chlorhexidine solution( Chlorhexidine recommended)
•	 Suture 2.0 silk(cutting body)
•	 2% lidocaine
•	 Surgical blade of No. 11
•	 Scissors
•	 Adhesive tape
•	 Suture set
•	 Clamp forceps
•	 Normal saline 0.9%
•	 Rubber sheet

Equipment needed stand by while taking care
•	 Closed chest drainage system
•	 Holder for drainage system if needed
•	 Bottle of sterile normal saline
•	 Sterile Gauze pad
•	 Adhesive Tape
•	 Clamps
•	 Towel
•	 Sterile connector for emergency use.
•	 Suction outlets

Care of Patient with Chest Tube Drainage
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Complications
•	 Potential pneumothorax
•	 Respiratory distress
•	 Air leak
•	 Accidental chest tube removal or chest tube falls out
•	 Bleeding at the insertion site
•	 Accidental disconnection of the drainage system
•	 Subcutaneous emphysema
•	 Re-expansion pulmonary edema
•	 Injury to the liver, spleen or diaphragm
•	 Injury to the thoracic aorta and heart.
•	 Lung parenchyma perforation

Nursing management 
Pre-procedure

1. Confirm	the	procedure.
2. Ensure the right patient.
3. Reassure the patient.
4. Obtain informed written consent.
5. Ensure the patency of IV line
6. Monitor vital signs
7. SPo2
8. Respiration
9. Blood pressure
10. Pulse rate
11. O2 delivery system should be ready.
12. Assemble the necessary equipment
13. Position the patient as per insertion site
14. Prepare	the	drain	bottle/	bag.
15. Emergency cart should be ready with emergency medicine and equipment.

During procedure
1. Monitor,SPo2,BP, breathing pattern, level of pain, level of anxiety
2. Communicate with the patient during procedure.
3. Provide analgesics as per order.
4. Perform Hand Hygiene
5. Open	drain	tube	packaging	in	an	aseptic,	‘no-touch’	manner
6. Assist the operator in the procedure.
7. Pass sterile end of tubing to Doctor inserting drain when they are ready
8. After the insertion of chest tube attach the drain tubing to chest tube.
9. Ensure that the aseptic technique is maintained throughout the procedure.
10. Apply suction to drain if ordered
11. Pain management.
12. Secure all the connection.
13. Ensure the attachment to tubing to drain bottle.
14. Watch and record the color, amount, consistency , bubbling of drain
15. Ensure that the clamps are released
16. Chest drains should not be clamped unless ordered by doctor as there is a risk of the patient 

developing a tension pneumothorax if a drain is clamped while an air leak is present
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17. After insertion and suture secure the drain tube with adhesive tape.
18. Dispose all the articles as per protocol.
19. Auscultate the lungs.

Post procedure
•	 Place	the	patient	in	comfortable/	fowlers	position.
•	 Monitor for vital signs and pain level.
•	 Administer oxygen as per need,
•	 Perform post drain tube insertion x-ray.

Watch and record
•	 Amount
•	 Bubbling
•	 Color
•	 Consistency

Pain management
•	 Chest tubes are very painful as the parietal pleura are very sensitive so patient needs regular 

pain medication for comfort and to allow them to complete chest physiotherapy or mobility

Care of wound
•	 Observe	the	insertion	site	for	bleeding,	soakage,	infection	and	inflammation.
•	 Check dressing is clean and intact
•	 Apply aseptic dry dressing as per protocol.
•	 Check skin for

	¾ Integrity
	¾ Redness
	¾ Swelling
	¾ Condition of sutures
	¾ Care of tubing

•	 The unit and all tubing should be below patient’s chest level to facilitate drainage
•	 Tubing should have no kinks or obstructions that may inhibit drainage
•	 Ensure all connections between chest tubes and drainage unit are tight and secure
•	 The tube should be as straight as possible and coiled below level of chest without dependent loops.
•	 Connections should have cable ties in place.
•	 Tubing should be anchored to the patient’s skin to prevent pulling of the drain
•	 In PICU and NICU tubing should also be secured to patient bed to prevent accidental 

removal
•	 Ensure the drain bottle is securely positioned on its stand or hanging on the bed
•	 Ensure the water seal is maintained at 2.5cm (1 inch) at all times

If the chest tube is accidently pulled out, the wound should be immediately covered with a dry sterile 
dressing.

NEVER LIFT DRAIN ABOVE CHEST LEVEL
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Suction
•	 If suction is required orders should be written by doctor.
•	 Suction on the Drainage unit should be set to the prescribed level.

Drainage
•	 Milking of chest drains is only to be done with written orders from doctor.

Volume
•	 Calculate and document total hourly drains and cumulative total output.
•	 Notify doctor if there is a sudden increase in amount of drainage
•	 Greater	than	5mls/kg	in	1	hour
•	 Greater	than	3mls/kg	consistently	for	3	hours
•	 Blocked drains are a major concern for cardiac surgical patients due to the risk of cardiac 

tamponade.
•	 Notify doctor if a drain with ongoing loss suddenly stops draining
•	 If the chamber tips over and blood has split into next chamber, simply tip the chamber up 

to	allow	blood	to	flow	to	original	chamber

Color and Consistency
•	 Monitor	the	color/type	of	the	drainage.	If	there	is	a	change	e.g.	Hemoserous	to	bright	red	

or	serous	to	creamy,	notify	medical	staff.	doctor

Drainage system positioning
•	 Drainage system should always be placed erect and approximately 100 cm below the level 

of the patient’s chest. This placement aids gravity drainage into the drainage system and 
prevents	re-entry	of	fluid	into	the	chest	during	inspiration.

Air Leak (bubbling)
•	 Monitor for bubbling in drain bottle.
•	 An air leak will be characterized by intermittent bubbling in the water seal chamber when 

the patient with a pneumothorax exhales or coughs
•	 Continuous bubbling of this chamber indicates large air leak between the drain and the 

patient. Check drain for disconnection, dislodgement and loose connection, and assess 
patient condition. Notify doctor immediately if problem cannot be remedied.

•	 Document on Fluid Balance Flow sheet

Oscillation (swing)
•	 The water in the water seal chamber will rise and fall (swing) with respirations. This will 

diminish as the pneumothorax resolves.
•	 Watch for unexpected cessation of swing as this may indicate the tube is blocked or kinked
•	 Cardiac surgical patients may have some of their drains in the mediastinum in which case 

there will be no swing in the water seal chamber.
•	 Document on Fluid Balance Flow sheet
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Other Considerations 
•	 Breathing exercises and chest physiotherapy every 2 hours
•	 Teach and Encourage for Incentive spirometry
•	 Encourage for Upper-limb movements, especially at the shoulder, help restore the movements of 

the chest wall
•	 Keep the patient sit upright to perform the exercises, and splint the chest around the tube insertion 

site with a pillow or with a hand to minimize discomfort.

Patient Positioning
•	 Keep the patient in a semi recumbent position (ie.45-90°). The semi-Fowler position is useful to 

evacuate	air	(pneumothorax).	The	high	Fowler	position	is	useful	for	draining	fluid	(hemothorax).
•	 Reposition	the	client	every	2	hours.	When	the	client	is	lying	on	the	affected	side,	place	rolled	

towels besides the tubing to prevent occlusion of the chest tube by client’s weight.
•	 Patients	who	are	ambulant	post	operatively	consider	converting	to	a	portable	fitter	valve	system	

such as the pneumostat to facilitate this.
•	 If a patient is on strict bed rest or is an infant, regular changes in position should be encouraged 

to promote drainage, unless clinical condition prevents doing so

Patient Transport
•	 While transferring the patient or is ambulant, the suction should be disconnected and left open to air.

Never Clamp the Tube 
•	 Ensure the chamber is below the patient’s chest level during transport
•	 A chest tube is only clamped:
•	 When replacing the chest drainage system,
•	 Assessing for an air leak,
•	 During removal but never when transporting a client or for any extended period of time.

Specimen Collection
•	 Collect drainage specimens for culture through the needless sampling port located by the in line 

connector.
•	 Equipment Required
•	 Specimen container
•	 Alcohol swab
•	 10ml syringe
•	 Dressing pack
•	 Gloves
•	 Eye Protection
•	 Procedure:
•	 Wait	for	the	fluid	to	collect	in	a	loop	of	the	tubing
•	 Perform hand hygiene, then don gloves & eye protection
•	 Clean the sampling port, or for smaller sampling volumes you can use the patient tube, with an 

alcohol wipe and leave to dry for 20 seconds
•	 Clamp	the	tubing	above	where	the	fluid	has	collected
•	 Connect	a	10ml	Luer	lock	syringe	to	the	sampling	port	and	aspirate	the	fluid	out	of	the	tubing.	

If using the patient tube clamp the tubing then use a 20 gauge needle with syringe to aspirate 
specimen.

•	 Place	fluid	in	sterile	specimen	container
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•	 Once the syringe is disconnected remove all clamps and kinks
•	 Perform hand hygiene

Chest Drain Dressing
•	 Dressing should be changed if:
•	 no longer dry and intact, or signs of infection e.g. redness, swelling, exudates
•	 Infected drain sites require daily changing, or when wet or soiled
•	 No evidence for routine dressing change after 3 or 7 days
•	 This procedure is a risk for accidental drain removal so avoid unnecessary dressing changes.
•	 Palpate around the dressing site, and listen for a crackling sound indicative of subcutaneous 

emphysema.
•	 Subcutaneous emphysema can result from a poor seal at the chest tube insertion site.

Indications of Changing the Chamber
•	 The chest drain chamber needs to be replaced when it is ¾ full or when the drainage system 

sterility has been compromised e.g. Accidental disconnection.
•	 Equipment Required
•	 New under water seal drain bottle
•	 Dressing pack
•	 Gloves
•	 Eye Protection

Procedure
1. Perform hand hygiene
2. Use personal protective equipment
3. Using an aseptic technique, remove the unit from packaging and place adjacent to old chamber
4. Prepare the new under water seal drain as per manufacturer’s directions supplied with drain
5. Ensure patients drain is clamped to prevent air being sucked back into chest
6. Disconnect old chamber by holding down the clip on the in line connector to pull the tubing 

away from the chamber.
7. Insert the tubing into the new chamber until you hear it click.
8. Unclamp the chest drain
9. Check drain is back on suction
10. Place old chamber into infectious waste bag
11. Perform hand hygiene

Removal of Chest Drains
Indications
•	 Absence of an air leak (pneumothorax)
•	 Drainage diminishes to little or nothing
•	 No evidence of respiratory compromise
•	 Chest x-ray showing lung re-expansion

Equipment Required
•	 Dressing trolley with Yellow Infectious waste bag attached
•	 Dressing pack (sterile towel, sterile gauze)
•	 Sterile Gloves
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•	 Suture Cutter
•	 Band Aids
•	 10% betadine solution or chlorhexidine solution( Chlorhexidine recommended)
•	 Clamps
•	 Eye Protection
•	 Occlusive dressing
•	 Sharps container
•	 Appropriate skin cleaning solution for procedure

Patient Preparation
•	 Ensure Patient has been administered adequate pain control, sedation and distraction therapy.
•	 Consider environment i.e. treatment room, privacy screens if in ward area etc.
•	 Heparin infusions for cardiac patients (should not be discontinued) should be hold 4 hours prior 

and after drain removal
•	 When assisting with removal of the tube:
•	 Administer pain medication 30 minutes before removal of chest tube as order.
•	 Instruct the patient to perform a gentle Valsalva maneuver or to breathe quietly.
•	 The chest tube is clamped and removed.
•	 Simultaneously, a small bandage is applied and made airtight with petroleum gauze covered by a 

4 × 4 inch gauze and thoroughly covered and sealed with tape

Post-removal Care
•	 Ensure patients is in comfort and sedation score as per procedural sedation guideline
•	 CXR should be performed post drain removal
•	 Patients in PICU post drain out x-ray to be done as per doctor’s order.
•	 Monitor vital signs closely (HR, SpO2, RR and BP) on removal and then every hour for 4 hours 

post removal, and then as per clinical condition
•	 Document	the	removal	of	drain	in	flow	sheet.
•	 Remove sutures 5 days post drain removal
•	 Dressing to remain in situ for 24 hours post removal unless contaminated
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S.N. Procedure Steps Yes No Remarks

1

•	 Ensure the right patient.
•	 Reassure the patient
•	 Obtain informed written consent
•	 Ensure the patency of IV line

2 Gather all the necessary articles and equipments
3 Perform hand hygiene

4 Prepare emergency cart with emergency medicine and 
equipments.

5

Obtain and prepare the prescribed drainage system.
a. Disposable water-seal system without suction.

•	 Remove	the	cover	on	the	water-seal	chamber	fill	the	
chamber with sterile water or normal saline to the 
2.5cm mark, or as indicated.

6 Position the patient according to the indicated
Insertion site.

7 Use Personal protective equipment

8
Provide support to the patient while the physician
prepares	the	sterile	field,	anesthetizes	the	patient,	and
Inserts and sutures the chest tube.

9 Attach chest tube it to drainage system using a connector.

10 Wrap sterile  gauze around the chest tube insertion site using 
sterile technique.

11 Secure the dressing in place with adhesive tape making sure to 
cover the dressing completely.

12 Write date, time, and initials on the dressing.
13 Adjust the suction source in prescribed level if ordered.

14

Care of patient
•	 Auscultate	lungs	field,	monitor	saturation	and	

breathing pattern.
•	 Keep patient in comfortable position i.e. fowler’s 

position
•	 Check for bubbling in water sealed chamber during 

coughing and expiration.
•	 Monitor vital signs
•	 Perform post tube insertion chest X-ray

Checklist for Care of Patient with Chest Tube drain Insitu
Checklist for Chest Tube Drain Care
Name	of	Patient	:		 Age/Sex	:
Ward    IP No. :  
Doctor Unit : Bed No. : 
Diagnosis : Date : 
Date of Insertion :
Direction	to	use:	check	(√)	Yes	or	No
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15

Care of wound
•	 Observe the wound site for soakage, bleeding, 

inflammation	and	tube	dislodgement.
•	 Check	skin	integrity	for	redness,	inflammation	and	

loose suture.

16

Care of tubing
•	 Well	fixed	with	adhesive	tape
•	 Makes sure that the drainage tubing lies with no 

Kinks from the chest tube to the drainage chamber.
•	 Check	for	swing	or	clot	in	tube/	check	for	patency
•	 Check for dependent loops
•	 Patient teaching in care of tubing.
•	 Avoid clamping, milking, striping the chest tube 

except when replacing the chest tube drainage bottle.

17

Ambulation 
•	 Encourage the patient for ambulation and frequent 

position change.
•	 Do not clamp tube during ambulation.
•	 Maintain chest tube drain below chest level

18 Place two rubber-tipped clamps at the patient’s
bedside for special situations

19 Keep a spare disposable drainage system at the
patient’s bedside

20

Chest tube removal 
•	 Check for improved respiration.
•	 Symmetrical rise and fall of chest.
•	 Bilateral equal breath sound.
•	 Decreased chest tube drainage.
•	 Absence of bubbling in water seal chamber during 

expiration and coughing.
•	 Improved chest X-ray
•	 Inform patient before chest tube removal
•	 Pre medication for pain management.

21

Post chest tube removal
•	 Assemble all the required equipments.
•	 Clamp the tubing
•	 Immediately apply sterile dressing over the drain site
•	 Chest X-ray post drain removal
•	 Proper disposal and replacement of used articles.

22
•	 Provide chest physiotherapy.
•	 Encourage deep breathing and cough exercise.
•	 Encourage incentive spirometry.

23 Proper documentation

Name and signature of ward nurse ………...……
Attending Docotor signature .................................
Date/	Time	............................................................
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Module-12
Care of Patient with Immobility and its Prevention

Definition
Mobility	is	defined	as	the	"ability	to	move	freely,	easily,	rhythmically,	and	purposefully	in	the	
environment. It is an essential part of living. People must be able to move to protect themselves from 
trauma and to meet their basic needs. Mobility is vital to independence; a fully immobilized person is 
as vulnerable and dependent as an infant" (Berman and Synder, 2012).

The word mobility is associated with physical movement, including both simple gross motor 
movements	and	more	complex	fine	motor	movements,	along	with	associated	coordination	of	those	
movements.	Physical	mobility	requires	sufficient	muscle	strength	and	energy,	along	with	adequate	
skeletal stability, joint function, and neuromuscular synchronization. Anything that disrupts this 
integrated process can lead to impaired mobility or immobility.

The	North	American	Nursing	Diagnosis	Association	has	defined	impaired	physical	mobility	as	a	state	
in which person has experienced or is at risk for experiencing limitation of physical movement.

Risk factors of immobility
•	 Disease condition 

•	 Nervous system disorders- cerebral palsy, multiple sclerosis, Parkinson’s disease
•	 Respiratory Disorders- COPD (poor tolerance for activity)
•	 Cardiovascular disease: Congestive Heart Failure (poor cardiac functioning)

•	 Traumatic conditions: fracture. Head injury, spinal injuries, 
•	 Chronic pain related to disease condition, trauma, and surgical procedures
•	 Nutritional	deficiencies,	malnutrition	(lean,	thin	and	obese	people)
•	 Elderly people- decreased muscle mass, loss of peripheral vision, dementia, cognitive impairment, 

impaired balance, inadequate muscle strength
•	 Urine & Stool incontinence
•	 Poor personal hygiene, poor skin condition
•	 Therapeutic conditions: prescribed complete bed rest as a part of treatment
•	 Use of sedative medications

Problems of Immobility
1) Urinary System

•	 Urinary retention and urinary stasis
•	 Renal calculi 
•	 Urinary incontinence
•	 Urinary tract infections

2) Gastrointestinal System
•	 Constipation
•	 Fecal impaction 
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3) Musculoskeletal System
•	 Osteoporosis, hypercalcemia, and fractures 
•	 The	joints	stiffness,	joint	pain,	impaired	range	of	motion	and	joint	contractures	
•	 	Foot	drop	which	is	a	plantar	flexion	contracture
•	 Muscle atrophy, decreased muscle mass place patient at risk for falls

4) Respiratory System
•	 Thickening of respiratory secretions, the pooling of respiratory secretions and an increased 

inability of the client to mobilize and expectorate these secretions 
•	 Atelectasis 
•	 Hypostatic pneumonia
•	 Respiratory tract infections

5) Circulatory System
•	 Orthostatic hypotension
•	 Increased cardiac overload 
•	 Thrombus formation
•	 Pulmonary embolism 

6) Metabolic System
•	 Decreased rate of metabolism which can lead to unintended weight gain 
•	 Negative calcium balance 
•	 Negative nitrogen balance 

7) Integumentary System
•	 Skin breakdown, pressure ulcers, and poor skin turgor 

8) Psychological Alterations
•	 Some of the psychological hazards of immobility can include apathy, isolation, frustration, a 

lowered mood, and depression

Assessment
1) Mobility Assessment

•	 Assess Range, gait and muscle strength

2) Metabolic system 
•	 Assess anthropometric measurement (measures of height, weight, skinfold thickness to evaluate 

muscle atrophy)
•	 Intake and output, dehydration and edema
•	 Laboratory data such as electrolyte level, serum protein (albumin and total protein), blood urea 

nitrogen
3) Respiratory system 

•	 Perform respiratory assessment at least every 2 hours for patient with restricted activity 
•	 Assess chest wall movement, auscultate breath sounds to identify diminished breath sounds, 

crackles or wheezes
•	 Assess for productive cough , fever, pain on breathing
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4) Cardiovascular system 
•	 Blood pressure monitoring, evaluation of apical and peripheral pulses
•	 Observe for sign of venous stasis(e.g. edema and delayed wound healing)
•	 Observe calves for redness, warmth, tenderness

5) Musculoskeletal System
•	 Assess decreased muscle tone, strength, loss of muscle mass, ROM, contracture
•	 Serum calcium levels 

6)  Integumentary System 
•	 Continually assess the patient’s skin for breakdown and color changes such as pallor and redness 

7)  Elimination system
•	  Assess intake and output in each shift and every 24hours
•	 Assess sign and symptoms of electrolyte imbalance, dehydration
•	 Evaluate level of urea, creatinine, sodium , potassium
•	 Assess	bowel	sound,	frequency	and	consistency	of	bowel	movement	and	passage	of	flatus	

8)  Psychosocial assessment
•	 Assess patient’s emotional changes, confusion, feelings of isolation, depression and anger

Prevention of problems of immobility
1) Metabolic system

•	 Body needs to repair injured tissue and rebuild depleted protein store, so give patient a high 
protein. 

•	 High calorie diet is required in order to meet the metabolic needs
•	 Provide Vitamin B and C supplements when necessary. 
•	 If patient cannot orally intake, nutrition must be provided parenterally or enterally

2) Respiratory System
•	 Instruct and assess patient in deep breathing coughing exercise. Encourage patient to deep 

breath and cough every 1 to 2 hours
•	 Involve patient in performing incentive spirometry.
•	 Involve patient in Chest physiotherapy (percussion and postural drainage) 
•	 Ensure	the	patients	who	are	immobile	have	an	adequate	fluid	intake(Unless	contraindicated	at	

least	1100	to	1400	ml	of	non-caffeinated	fluid	daily,

3) Cardiovascular system
a. Reducing orthostatic hypotension
Instruct patient about following things to prevent orthostatic hypotension
1. Keep	hydrated	by	drinking	plenty	of	fluids.
2. Avoid or limit alcohol intake because alcohol can worsen orthostatic hypotension.
3. When getting out of bed, sit on the edge of the bed for a minute before standing.
4. Sleep with the head of your bed slightly elevated.
5. Compression	stockings	can	promote	circulation	and	help	prevent	fluid	from	pooling	in	the	legs

Care of Patient with Immobility and its Prevention



125Reference Manual

b. Reducing cardiac overload
Instruct patient to avoid Valsalva maneuver when moving up in bed, defecating or lifting household 
objects .Teach patient to breathe out while defecating, lifting or moving side-to-side or up in bed 
and to not hold their breath and strain.

c. Preventing thrombus formation 
Early ambulation: leg, foot and ankle exercise:	 regularly	 provided	 fluid,	 frequent	 position	
changes need to begin when patient becomes immobile.
•	 Anticoagulation: unfractionated heparin, low molecular weight heparin( LMWH).
•	 Sequential compression device (SDCs) and intermittent compression ( IPC) are used to 

prevent	blood	clots	in	the		lower	extremities.	A	typical	cycle	is	inflation	for	10-15	seconds	
and	deflation	45	to	60	seconds.	Inflation	pressure	is	average	40	mm	of	HG.	

•	 Elastic stockings (also called anti embolic stockings) promote venous return
•	 Venous Plexus foot pump also prevent DVT 
•	 ROM	 exercise	 reduces	 the	 risk	 of	 contractures	 and	 aid	 in	 preventing	 thrombi.	 Specific	

exercises	are	ankle	pump,	 foot	circles,	alternating	plantar	flexion	and	dorsiflexion.	These	
exercises are sometimes referred to as antiembbolic exercises and need to be done hourly 
while awake.

•	 Proper positioning reduces patient’s risk of thrombus formation. Therefore when positioning 
patient, use caution to prevent pressure on the posterior knee and deep veins in the lower 
extremities.

•	 Teach patient to avoid crossing legs, sitting prolonged periods of time, wearing clothes that 
constricts the legs and waist. Elevate the legs but avoid pressure on suspected thrombus area. 
Instruct family and patient not to massage the area because of the danger of dislodgement of 
the thrombus.

4) Musculoskeletal system 
•	 If a patient is unable to move part or all of the body, perform passive ROM exercises for all 

immobilized joints at least 2 or 3 more times a day. Patient on bed rest need to have active ROM 
exercises. Range of motion exercises to all bodily parts, muscle strengthening exercises including 
isotonic, isometric and isokinetic exercises, aids to assist in positioning the client in correct bodily 
alignment, and early weight bearing activity

5) Integumentary System
•	 The screening of all clients for their potential for skin breakdown and then initiating special 

preventive measures. Use BRADENS scale to assess and score risk and for timely prevention 
and management.

•	 Performing skin assessments and reassessments on a regular basis
•	 Keeping the client clean and dry at all times to prevent moisture and skin maceration as well as 

debris. Regular skin care (cleansing of soiled areas and use of moisturizers)
•	 Turning and positioning clients at least every two hours when the client is unable to move about 

in bed to turn and position on their own
•	 Maintaining	the	client's	nutritional	and	fluid	needs
•	 The utilization of supportive and assistive devices such as a wedge, pillow, and a pressure 

relieving mattress, air mattress.
•	 Shearing can be prevented by elevating the head of the bed no more than 30 degrees unless 

contraindicated, using a lift or a lifting team, if you have one, by transferring clients carefully, 
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getting help when turning and positioning a client, getting as much client cooperation as possible 
during turning, positioning and transfers, using a pressure relieving bed, and lubricating the skin 
with	 a	 lubricating	moisturizer	 to	 prevent	 the	 damaging	 skin	 effects	 associated	with	 pressure,	
friction and shearing.

•	 Usually the time that a patient sits uninterrupted in a chair is limited to1 hour or less inn high risk 
patient for skin breakdown, Reposition patient frequently. Teach patient to shift their weight in 
chair every 15 minutes.

6)  Elimination system
Adequate	hydration	at	least	1100	ml	to	1400	ml	of	non-caffeinated	fluids	daily	helps	to	prevent	renal	
calculi and urinary tract infections, Record the frequency and consistency of bowel movement. Provide 
a	diet	rich	in	fluids,	fruits,	vegetables	and	fiber	to	facilitate	normal	peristalsis.	If	a	patient	is	unable	to	
maintain regular bowel pattern stool softeners, enemas are sometimes necessary.

7)  Psychosocial changes
Anticipate changes in the patient’s psychosocial status and provide routine and informal socialization. 
Observe the patient’s ability to cope with restricted mobility. Provide meaningful stimuli to maintain a 
patient’s	orientation.	Plan	nursing	activities	so	a	patient	is	able	to	talk	and	interact	with	staff.	Involve	
patient in care whenever possible.

Interventions to increase and prevent Immobility
Bed mobility activities & Transfer
Bed mobility exercises are done to change position by patient himself or in some condition where 
patient’s	effort	is	not	sufficient,	assistance	is	required.

Log rolling
Log	roll	or	logrolling	is	a	maneuver	used	to	move	a	patient	without	flexing	the	spinal	column.	
3 persons required to roll the patient. First person holds head and neck, 2nd person holds shoulder and 
hip and 3rd person holds waist and legs. Ensure all the segments of patient should be aligned.  With 
command patient is rolled towards the side of persons as a log at a time with actions.

Turning patient in bed
•	 Put the bed rail and head of the bed down; adjust the top of the bed to waist- or hip-level.
•	 Cross the patient's arms on his or her chest; bend the leg farther away from you
•	 Put one hand behind the patient's far shoulder.
•	 Put your other hand behind the patient's hip.
•	 Turn the patient, supporting the patient's leg with your knee.
•	 Put	the	rail	back	up	when	you	have	finished	turning	the	patient.
•	 Alternatively, one or more attendants can push the patient gently to the side of the bed. Be sure 

the side rails are in place on that side.

Moving patient from bed to stretcher
•	 Put the head of the bed down and adjust the bed height. Be sure the wheels of the bed are 

locked.
•	 Put a garbage bag or plastic slide board between the sheet and draw-sheet, beneath one edge 

of the patient's torso.
•	 Move the patient's legs closer to the edge of the bed.
•	 Instruct the patient to cross his or her arms across his or her chest, and explain the move 
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to the patient.
•	 Grasp the draw-sheet on both sides of the bed.
•	 On the count of 3, lean back and shift your weight, sliding the patient to the edge of the bed. 

The helper holds the sheet, keeping it from slipping.
•	 Have the helper "cradle" the patient in the draw-sheet while you retrieve a stretcher.
•	 Adjust the bed to be slightly higher than the stretcher. Then, position the stretcher, locking 

it in place.
•	 Move the patient's legs onto the stretcher.
•	 Have the helper kneel on the bed, holding on to the draw-sheet.
•	 On the count of 3, grasp the draw-sheet and slide the patient onto the stretcher. You may need 

to repeat this step.

Prone from supine position
•	 Patient lies in supine position.
•	 Patient	flexes	his	head,	neck	and	right	shoulder.
•	 Right arm is moved towards left side to create momentum.
•	 The momentum of arm is transferred to trunk and lower limb.
•	 The lower half of body will be rolled to prone position. Flexion of hip and knee will facilitate 

the roll.
•	 Patient takes his right shoulder at the back side by putting weight on left forearm and thus, 

weight is distributed on both upper limb.
•	 Patient lies prone.

Prone on elbow
•	 Patient lies prone and places his elbows close to trunk.
•	 Elbows are pushed down while lifting head and upper trunk.
•	 Now, patient brings the elbow to the level of shoulder and body weight is shifted through 

elbows.

Assisting patient moving up in bed, using a draw sheet
•	 Place	patient	in	supine	with	head	of	bead	flat.	A	nurse	stands	on	each	side	of	bed.
•	 Remove pillow from under head and shoulders and place it at head of bed.
•	 Turn patient side to side to place draw sheet under patient, extending from shoulder to 

thighs.
•	 Return patients to supine position. Fanfold draw sheet on both sides, with each nurse 

grasping	firmly	near	patient.
•	 Nurses place their feet apart with forward-backward stance. Flex knees and hips. On count 

of three, shift weight from front to back and leg and move patient and draw sheet to desired 
position in bed.

•	 The same procedure can be repeated with friction reducing device.

Shifting patient from supine to side of the bed
•	 Stand facing the head of the bed at a 45-degree angle with your feet apart, with one foot in 

front of the other. Stand next to the waist of the patient.
•	 Have patient turn onto side, facing toward the caregiver. Assist patient to move close to 

the edge of the bed.
•	 Place one hand behind patient’s shoulders, supporting the neck and vertebrae.
•	 On the count of three, instruct the patient to use their elbows to push up on the bed and 
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then grasp the side rails, as you support the shoulders as the patient sits up. Shift weight 
from the front foot to the back foot

•	 At the same time as you’re shifting your weight, gently grasp the patient’s outer thighs 
with	your	other	hand	and	help	the	patient	slide	their	feet	off	the	bed	to	dangle	or	touch	the	
floor.

•	 On the count of three, gently raise the patient to sitting position. Ask patient to push 
against bed with the arm closest to the bed, at the same time as you shift your weight from 
the front foot to the back foot.

Range of Motion exercises
Passive ROM: Passive ROM exercise is administered by therapist or nurse to the patient. These 
exercises are performed for all movable joints 10 repetitions at least thrice a day. Passive ROM exercise 
essential for the patients who cannot perform movement by himself in one region or all regions. 

Neck 
Support the person's head with your hands. Gently return the person's head to the middle, facing forward, 
after each exercise.
Head turns: Turn the person's head to the side. Then turn his or her head to the other side.
Head tilts: Tilt the person's head, bringing the ear toward the shoulder. Then tilt the person's head toward 
the other shoulder.
Chin-to-chest: Gently bow the person's head toward his or her chest.

Shoulder
Shoulder movement, up and down: Raise the person's arm forward and then up over his or her head. 
Bring the arm back down to the person's side.
Shoulder movement, side to side: Raise the person's arm to the side as far as it will go. Bring the arm 
back down to the person's side.
Shoulder	rotation:	Hold	patients	arm	abducted	90	degree	and	flexed	at	elbow	to	90	degrees.	Move	arm	
internally and externally.

Elbow 
Elbow bends: Place the person's arm at his or her side with the palm facing up. Bend and straighten the 
elbow.

Wrist
Support	the	person's	wrist	with	one	hand.	Hold	his	or	her	fingers	with	your	other	hand.
Wrist	bends:	Bend	the	person's	hand	back	toward	his	or	her	shoulder.	The	fingers	should	point	toward	
the	ceiling.	Then	bend	the	person's	hand	down	so	his	or	her	fingers	point	toward	the	floor.
Wrist rotation: Rock the person's hand back and forth sideways. Gently roll the person's hand in circles 
in one direction. Then roll the hand in circles the other direction.
Palm up, palm down: Tuck the person's elbow against his or her side. Turn his or her hand so the palm 
faces up toward the ceiling. Then turn the palm so it faces down.

Hand and finger
Hold the person's hand with both of your hands. Hold his or her hand out toward yourself, with the 
fingers	long.
Finger	bends:	Curl	the	fingers	into	a	fist.	Straighten	the	fingers	again.	Curl	and	straighten	each	finger	one	
at a time. Curl and straighten the thumb.
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Finger	spreads:	Spread	the	thumb	and	first	finger	apart,	and	then	bring	them	back	together.	Spread	the	first	
finger	and	middle	finger	apart,	and	then	bring	them	back	together.	Do	the	same	with	the	rest	of	the	fingers.
Finger-to-thumb	touches:	Touch	the	person's	fingertips	to	the	pad	of	his	or	her	thumb,	one	finger	at	time.
Finger	rotations:	Roll	each	finger	in	a	circle	in	one	direction.	Roll	each	finger	in	the	other	direction.	Roll	
the thumb in each direction.

Hip and knee
Start with the person's legs straight. Put one hand under his or her knee. Hold the ankle with your other 
hand.
Hip and knee bends: Slowly bend the person's knee up as close to his or her chest as possible. Then 
gently straighten the leg.
Leg movement, side to side: Move one leg out to the side, away from the other leg. Bring the leg back 
to the middle and cross it over the other leg.
Leg rotation, in and out: Roll one of the person's legs toward the other leg so the toes point in. Then roll 
the leg out toward the side so the toes point out.

Ankle and foot
For the ankle exercises, support the person's ankle with one hand, and his or her toes with the other 
hand. For the toe exercises, allow the person's foot to relax on the bed, and hold only the toes.
Ankle bends: Bend the person's foot so the toes point toward the ceiling. Then bend the person's foot the 
other direction so the toes are pointed.
Ankle	rotation:	Raise	the	person's	foot	slightly	off	the	bed.	Roll	the	foot	in	circles.	Then	roll	the	foot	in	
circles in the other direction.
Ankle movement, side to side: Tilt the person's ankle in so the sole of the foot points toward the opposite 
leg. Then tilt the person's ankle out so the sole of the foot points away from the opposite leg.
Toe bends: Curl the person's toes down toward the sole of the foot. Straighten them. Curl the toes up 
toward the ceiling. Then straighten them again.
Toe spreads: Spread the big toe and the second toe apart, then bring them back together. Do the same 
with the rest of the toes.

Active ROM: Active ROM exercise is performed by patient itself. If patient is not having complete 
loss of motor power patient can perform ROM exercise actively or with assistance. It can be also used 
for strengthening purpose. The movements can be repeated for 10 times and thrice a day.

Positioning
Several positioning devices are used for maintaining good body alignment for patients. Pillows are 
positioning aids and it should be optimum thickness. When pillows are not available use folded sheets, 
blankets or towels as positioning aids.
Apply	positioning	boots	 to	prevent	 foot	drop	by	maintaining	 the	 feet	 in	dorsiflexion	position.	AFO 
(ankle foot orthosis)	devices	are	used	to	maintain	dorsiflexion.	Patients	wearing	AFO	need	to	have	
remove	periodically	(	2	hours	on	And	2	hours	off).

A trochanter roll  prevents external rotation of hips when a patients lie in supine position.  To form a 
trochanter roll, fold a blanket lengthwise to a width that extends from the greater trochanter of the femur to 
lower border of popliteal fossa. Place the blankets under the buttock and roll it counterclockwise until the 
thigh is in neutral position or inward rotation. Use sandbags in place of or in addition to trochanter rolls. 

Hand rolls	maintain	 the	 thumb	 in	 slight	 adduction	 and	 opposition	 to	 the	 fingers,	 which	maintains	
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functional position.

Hand wrist	splints	are	used	to	maintain	thumb	in	adduction	and	wrist	in	slight	dorsiflexion.	

Position of lower extremity: lower limb should be positioned in such a way that it should prevent any 
contracture/tightness/deformity	caused	by	abnormal	position.	
Position of upper limbs: lower limb must be place to avoid any deformity. Lower limbs should be 
straight in neutral position, ankle in neutral position to avoid any contractures.

Special positions for Stroke patients
Side-lying on Less Affected Side

•	 Head/neck:	Neutral	and	symmetrical.
•	 Trunk: Aligned in midline; small pillow or towel can be placed under the rib cage to elongate  

the hemiplegic side.
•	 More	affected	UE:	Scapular	protracted,	shoulder	forward;	arm	on	a	supporting	pillow	with		

elbow	extended,	wrist	neutral,	fingers	extended,	and	thumb	abducted.
•	 More	affected	LE:	Hip	forward	and	flexed,	knee	flexed	and	supported	on	a	pillow.

Side-lying on More Affected Side
•	 Head/neck:	Neutral	and	symmetrical.
•	 Trunk: Aligned in midline.
•	 More	affected	UE:	Scapular	protracted;	shoulder	forward;	arm	placed	in	slight	abduction	and		

external	rotation;	elbow	extended,	forearm	supinated,	wrist	neutral,	fingers	extended,	and	thumb	
abducted.

•	 More	affected	LE:	Hip	extended	and	knee	flexed	and	supported	by	pillows.	An	alternative	position	
is	slight	hip	and	knee	flexion	with	pelvic	protraction.

Stretching exercises
Stretching	of	tightness	prone	muscles:	Hamstrings,	quadriceps,	TA,	Elbow	flexors,	forearm	pronators.	
All	stretching	should	be	performed	10	second	hold		for	ten	times	and	repeated	for	3	times/day.
Hamstring stretching:	Patient	 in	supine	position.	Therapist	holds	 the	 leg	and	raise	 the	affected	 leg	
straight in limit. Hold for 10 seconds and repeat for 10 times.
Elbow flexor Stretching: Patient in Supine position. Make elbow straight and hold for 10 seconds , 
repeat ten times.
Plantar flexors stretching:  patient in supine position. Stretch heel cord by holding hand on posterior 
aspect of heel, hold for ten seconds, repeat for ten times.
Quadriceps Stretching: Patient in prone position. Bend knees and hold thigh and stretch within limit , 
hold for ten seconds repeat for ten times. 

Strengthening exercises
Strengthening	of	weak	muscles	can	be	done	by	moving	in	different	patterns	by	patient	himself	within	
available range. If patient can tolerate resistance, strengthening should be done with resistance or weight. 
For patients who remained in paralyzed bed for prolong time, electrical stimulation will be given to 
prevent weakness and disuse atrophy of muscles.
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Chest physiotherapy
Percussion: Clapping (percussion) is performed on the chest wall over the part of the lung to be 
drained helps move the mucus into the larger airways. Percussion is performed with a cupped hand to 
enhance	the	effect	of	the	technique	and	the	comfort	for	the	patient.	Care	must	be	taken	to	percuss	over	
the lungs and not over the spine, the clavicles or the sternum and to cover the area to be treated with 
a towel or thin layer of clothing. For infants	it	may	be	performed	with	two	or	three	fingers,	an	electric	
tooth brush or a small soft rubber face mask.
This	is	usually	done	for	three	to	five	minutes	and	is	sometimes	followed	by	vibration	over	the	same	
area	for	approximately	15	seconds	(or	during	five	exhalations).

Vibration : Vibration	to	the	chest	wall	is	the	manual	application	of	fine	oscillatory	movements,	of	high	
frequency, with chest compression timed with expiration. While vibration is being administered, the 
patient	is	instructed	to	take	slow	deep	breaths	(thoracic	expansion	exercises)	to	enhance	the	effect	of	
airflow	on	the	movement	of	secretions.

Shaking: Shaking is performed in the same manner as vibrations but as a coarse movement. The 
oscillations are of a larger amplitude and lower frequency than vibrations.
Deep breathing exercises:Deep breathing exercises which focus on inspiration and help to loosen 
secretions on the lungs. 

Postural drainage: Postural drainage refers to placing the body in a position that allows gravity to 
assist drainage of mucus from the lung periphery to the segmental bronchus and upper airway. The 
duration of postural drainage may range from 15 to 60 minutes, depending on the patient's tolerance to 
changes in position and the amount of sputum production.

Coughing: A cough consists of a deep inspiration followed by a forced expiratory maneuver performed 
against a closed glottis. Instruct patient to take a deep breath, and then hold the breath, using abdominal 
muscles to force air against a closed glottis, and then cough with a single exhalation.

Huffing: A	huff	is	a	forced	expiratory	maneuver	performed	with	an	open	glottis,	resulting	in	lower	
intrathoracic	pressures	than	a	cough.	Huffing,	also	known	as	huff	coughing,	is	a	technique	that	helps	
move mucus from the lungs. It involves taking a breath in, holding it, and actively exhaling. 

Use of assistive devices for mobility
Use of Cane
The cane can be used by patients with knee and hip osteoarthritis. The cane should be hold in opposite 
side	of	affected	limb.	Example:	If	right	hip	is	having	pain	because	of	osteoarthritis,	the	cane	should	be	
used on left hand.

Instructions to use cane
• Take	cane	on	opposite	side	of	affected	extremity.	
• Move	cane	and	affected	extremity	at	same	time	and	then	advance	unaffected	extremity.	
• Repeat same cycle to move forward.
• Partial weight and Non weight bearing with crutch
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Instruction to use crutch 
• Put the crutch in front of lower extremities on the ground. 
• Affected	 extremity	 and	 crutches	 are	 advanced	 simultaneously	 and	 partial	 weight	 is	 shifted	 on	
affected	extremity.	

• After	the	weight	is	shifted,	unaffected	extremity	is	brought	forward.
• In	case	of	non-weight	bearing	affected	extremity	is	kept	off	the	floor

Walker 
Instructions to use walker 

• The walker is picked up and moved forward about an arm’s length.
• The involved limb is moved forward, and body weight is transferred partially onto this limb and 

partially through the upper extremity to the walker (for partial weight Bearing). 
• For	non-weight	bearing	affected	limb	is	kept	off	the	floor.
• The uninvolved lower extremity is moved forward past the involved limb
• The cycle is repeated.

Wheelchair mobility
How to use wheelchair: 	 to	 use	 wheelchair	 properly	 the	 size	 of	 wheelchair	 must	 be	 fit	 with	 the	
dimensions of patient after proper assessment. 
Pressure relief in wheelchair: pressure relieving techniques should be taught to the patient avoid 
pressure sores which will be developed after prolonged use of wheelchair. For the
patient using a wheelchair, pressure relief (particularly over the ischial tuberosities, sacrum, and 
trochanters) should be initiated at least every 30 minutes for a duration of 15 seconds.

Weight bearing on tilt table
Standing on tilt table is promoted for immobile patients as it helps to bear weight on extremities, decrease 
problems of orthostatic hypotension.

Procedure
1. Keep patient in supine position by shifting from bed to tilt table.
2. Apply chest straps around chest region, lumbar strap near lumbar region, knee straps to prevent 

buckling of knees and leg strap just above ankle. Put some wedge to create gap between lower 
limbs. Patient should comfortable with straps.

3. Depending upon manually operated or electrically operated tilt table, slowly raise patient’s 
position to standing if patient doesn’t complain any serious symptoms
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Banner Mobility Assessment Test ( BMAT)
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Module-13
Legal and Ethical Aspects of Nursing

Definition of ethics
Ethics is the moral principles that govern a person’s behavior or the conducting of an activity which is 
based on ideas about what is morally good and bad.

Ethical Principles
•  Autonomy (Respect for persons): Respect for an individual’s right to self-determination or make 

decisions	about	his/her	life	without	interference	from	others.
•   Beneficence (doing good): Promoting good or doing no harm to another
•   Nonmalefcence (avoiding harm): The obligation to do or cause no harm. It is directly tied to the 

nurse’s duty to protect the patient’s safety
•   Justice (fairness,	equitability,	truthfulness):	The	equitable	distribution	of	potential	benefits	and	tasks
•   Veracity (telling the truth): The obligation to be honest and tell the truth.
•    Fidelity (remaining faithful to one’s commitment): Being faithful to agreements and responsibilities 

one has undertaken

Ethical Responsibilities of Nurses
Nurses need to know and follow ethical principles to promote professional behavior.

Autonomy
•				Carry	out	all	the	nursing	interventions	with	respect	to	patient	and	his/her	family.
•    Involve patient and family in decision making related to treatment, investigation, procedure etc
•    Obtain the informed consent.
•    Do not use patient’s name and position for commercial advertising of products, in research 

without consent
Nonmalefcence: ensuring patients’ safety and preventing any injury or damage to them is a major
priority for nurses. For examples,

• Provide a safe and healthy environment for the patient according to health status of the patient 
e.g.	maintain	aseptic	technique/cleanliness,	side	rail	for	patient	with	altered	sensorium

•		 Follow	standard	protocol	or	guidelines	or	scientific	principles	e.g.	calculation	of	the	drugs,	IV	
fluids,	and	nursing	procedures.

•	 Provide	the	best	care	to	the	client	/	patient;	based	on	professional	standards	which	is	resulted	
from valid research and reliable evidence.

•	 Prevent	the	probable	damage	to	the	client	/	patient	by	detecting	and	reporting	the	professional	errors.
•  Avoid deliberate harm, risk of harm that occurs during the performance of nursing actions.

 Beneficence: maintaining	a	balance	between	benefits	and	harms	which	include
•     Provide orientation, teaching, counseling, health promotional activities etc.
•     Provide pain medication as soon as possible to a client experiencing acute sever pain
•     Lift side rails on a client’s bed to prevent falls as needed
•     Perform daily tasks for patients who are unable to carry them out alone
•     Perform dressing after providing prescribed analgesics and during its peak action to relieve pain
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•     Providing chest physiotherapy to a post-operative patient in spite of pain during procedure 
Justice:	determining	the	order	in	which	clients/patients	should	be	cared	for	such	as:

•					Offer	the	nursing	care	regardless	of	race,	nationality,	religion,	culture,	gender,	age,	socioeconomic	
status, political conditions, power, physical or mental illness, or any other factor

•     Pay special attention to vulnerable groups and individuals such as children, elderly, people with 
differently	able,	mental	illness	etc.

•     Provide hospital resources as per need of the patient
•					Maintain	privacy	and	confidentiality	of	the	patient

Veracity: A client always has the right to know about diagnoses and care options.
•				Nurses	must	not	withhold	the	whole	truth	from	patients,	even	if	he/she	believes	the	truth	will	

cause distress.
•				In	case	of	mistake	in	nursing	interventions,	explain	honestly	to	the	client	/	patient,	and	proceed	

with truthfulness and fairness in any circumstances.
•				Be	punctual	in	duty,	efficient	performance	of	the	professional	duties,	and	accurate	and	complete	

recording of the performed care.

Fidelity: must be faithful to the promises they made as professionals to the patient.
•    Provide competent, quality care to the patients.
•    Prevent from harm and promote wellness
•				Promote	justice,	privacy	and	confidentiality	of	the	patient
•    Be honest
•    Accountable to all the performed actions

Legal Terminologies
Legal documents: There are certain written forms used regularly by the nurses and doctors on the 

process	of	treatment.	These	forms	can	be	used	as	evidence	in	court	if	any	difficulty	arises.	These	
documents should contain factual statement and signed by concerned personnel and dated e.g., 
treatment chart, consent paper etc.

Bill: Drafts or temporary outline of what the act will be. Nurses are sometimes involved in draft bill
Act: written document which has been formally passed by government e.g., Nepal Nursing Council 

Act, Health Act.
Suit: a case in a court, legal proceeding. 
Informed consent- Agreement	to	the	performance	of	a	procedure/treatment	based	on	knowledge,	risk	

and alternatives.
Three major elements of informed consent are

1.			The	client	must	be	given	enough	information	because	he/she	is	a	ultimate	decision	maker
2.   The consent must be given voluntarily
3.   The consent must be given by an individual with the capacity and competence to understand

Responsibilities of nurse:
•    Witnessing the commitment between the patient and the physician
•    Ensuring that the client understand, the provided information
•    Witnessing the patient’s signature

Crime: Act	that	is	a	violation	of	duty	or	breach	of	law,	punishable	by	the	state	by	fine	or	imprisonment.	
In a crime, intention to do wrong is also present. Crimes may be misdemeanors or felonies.

•    A felony is a serious crime. Healthcare workers can be convicted of felonies for such 
offenses	 as	 falsification	 of	 medical	 records,	 insurance	 fraud,	 theft	 of	 narcotics,	 or	
practicing without a license.
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•    A misdemeanor is a crime that is considered not as serious as a felony. A misdemeanor is 
still a serious charge and may be cause for revocation of a nursing license. Possession of 
controlled	substances	may	be	either	a	misdemeanor	or	a	felony	as	defined	by	the	local,	
state, or federal laws.

Tort: A	legal	wrong	committed	against	a	person,	his/her	rights	or	property,	intentionally	or	willfully	
committed without just cause. The person who commits a tort is liable for damage in civil.

•    Intentional tort
 ¾ Assault
 ¾ Battery
 ¾ False imprisonment
 ¾ Fraud

•   Unintentional tort
 ¾ Negligence
 ¾ Malpractice

Assault: Assault	occurs	when	a	person	puts	another	person	in	fear	of	a	harmful	or	offensive	contact.	
The victim fears and believes that harm will be caused as a result of threat e.g. verbal assault, “if 
you	do	not	eat	food	I	will	inject	you”	emotional	assault	“communicate	with	not	understandable/	
unfamiliar language in front of the patient”; physical assault “examination of the one patient by 
many examiners”
Battery: is an intentional touching of another’s body without the other’s consent, for example 
performing	procedure	like	per-vaginal	examination/enema/physical	examination	without	consent	
of the patient
Negligence: Lack of reasonable conduct or care. Omitting an action expected of a prudent person in a 
particular circumstance is considered negligence. Negligence is conduct that falls below the standard 
of care.
Malpractice: Malpractice is a practice beyond the scope, also involve negligence done by 
professional person, for example abortion in not listed or unauthorized facility

Defamation: is the action of damaging the good reputation of someone. 
Defamation (Slander): something untrue was said to ruin the reputation of a person. Defamation 
(Libel): something untrue was written to ruin the reputation of a person.
Unprofessional conduct: any conduct which demonstrates a lack of skill or an ethical concern or fails 
to meet the standard of professional services.
Liability: It	is	a	legal	doctrine	that	makes	a	person	responsible	for	the	damage	and	loss	caused	by	his/
her acts and omissions regardless of culpability. A nurse is legally responsible for actions that fail to 
meet the standard of care or for failing to act and thereby causing harm. For example, when a nurse 
gives	the	wrong	medication	to	a	patient	and	the	patient	suffers	harm,	the	nurse	maybe	liable	for	negligent	
administration of the drug.
Standards: The minimal knowledge and conduct expected from a professional practitioner. For 
example, RH protocol, nursing procedure manual

Professional Liabilities for Nurses
•     The potential liabilities in nursing are
•     Crime
•     Assault, battery
•  Illegal possession; sale of controlled substance
•     Any action or activities against act e.g. safe abortion act, narcotic drug act etc.
•     Tort
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•     Assault and battery
•					False	imprisonment:	intentional	confinement	of	a	client	without	consent
•     Fraud
•					Negligence/malpractice	examples

Common Professional Liabilities
a. Negligence and Malpractices Examples

•   Failure to recognize right patient for right interventions, e.g. correction of dehydration and 
electrolyte imbalance

•    Failure to administer the correct oxygen level with correct device
•     Failure to monitor vital signs, IV therapy, hemodynamic status of the patient, comfort and pain
•    Failure to maintain proper position and prevention of avoidable trauma
•    Failure to follow established standard procedure
•    Failure to report defective instrument
•    Medication error such as wrong dose, wrong patient or wrong route
•    Failure in counting of instrument, sponge, gauze, in OT
•    Causing burns on patients due to application of defective hot pack or improper application of 

devices
•    Unable to prevent patient’s fall injury
•    Failure to observe and take appropriate action
•    Ignoring a patient’s complaints
•				Inadvertently/carelessly	retained	surgical	items
•    Not properly supervise a psychiatric patient who attempted suicide
•    Negligent assignment and inadequate supervision of a student nurse
•				Lost	specimens/report/belongings
•    Unable to manage patient pain properly Unable to identify complication in early stage
•				Improper	communication	with	patient	and	significant	others

b. Misconduct for Examples
•     Physical abuse of a patient
•     Inadequate record keeping
•     Not recognizing and managing common symptoms
•     Prescribing drugs in excessive amounts without legitimate reason
•     Failing to meet continuing medical education requirements
•     Not following principles of drug administration
•     Performing duties beyond the scope of a license
•     Dishonesty
•     Conviction of a felony
•     Delegating the practice of medicine to an unlicensed individual
•     Impaired ability to practice due to addiction, or physical or mental illness

Legal Responsibilities of the Nurses
A nurse is responsible for protecting and advocating for patient safety and rights according to the law. 
Legal responsibilities of nurses are as follows:

•  Maintain therapeutic relationship with patient, family and team or coworkers
•  Follow the health act, Nursing Practice Act, protocols, procedures and policies of the 

employing agency.
•		 Be	responsible	his/her	own	acts	and	should	work	according	to	the	professional	qualification	

or license
•  Carry out physician’s prescription
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•  Verify with physician if patient has any question.
•    Question and record verbal orders to avoid miscommunication. Nurse should record time, date, 

physician’s name and the orders.
•     Clarify to carry out physician prescription that the nurses know to be harmful to the patient
•     Question standing orders, if confused or unfamiliar
•     Provide safety and security to the patient
•     Identify patient before initiating any interventions.
•     Explain and obtain consent before initiation of any action
•     Observe and monitor the patient accurately.
•					Provide	nursing	care	according	to	the	needs	of	the	patient	and	based	on	scientific	rationale
•     Restrain the patient as per protocol
•     Protect patient from falls and preventable injuries
•					Maintain	patient’s	privacy	by	maintaining	confidentiality	and	revealing	patient’s	information	

only to appropriate person
•     Protect the patient’s right
•				Maintain	dignity	of	the	patient	by	giving	attention,	maintaining	privacy	and	confidentiality	

and respect
•     Introduce self by name, designation and primary responsibility
•     Explain patient before initiation of any action, even patient do not respond
•     Maintain patient’s privacy by exposing only necessary body part
•					Maintain	confidentiality	by	revealing	patient’s	information	only	to	appropriate	person
•     Do not discriminate the patient
•					Provide	necessary	care	following	scientific	rationale
•     Provide proper information to the patient’s family member as needed
•     Document all nursing assessments and interventions accurately such as:
•					Vital	signs,	patient’s	problems	(subjective	and	objective	findings)
•   Nursing procedures (procedure name; when performed; who performed; how performed; 

patient	tolerated;	adverse	reactions,	outcome,	findings	etc.)
•     Sudden deteriorate in patient’s condition, immediate actions and outcome
•	 Obstacles/barriers	faced	during	care	such	as	inadequate	human	resources,	cultural	practices,	

administrative problems, inadequate supplies and equipment
•				Ask	for	assistance	and	supervision	in	any	interventions	if	you	are	confused,	or	not	confident	

or unfamiliar
•     Report crime, torts and unsafe practice to concerned authority

Self-study
•  Health service act of Nepal
•     National Health policy
•     The Public Health Service Act
•     Safe Abortion Act
•     Narcotic drug act
•     Client right
•     Consumer right
•     Health Insurance Policy
•     Nepal Nursing Council act
•     Reproductive health bill
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Checklists for Ethical and Legal Aspects of Nursing
Rating scale of ethical and legal aspects of nursing  
Rating scale :
Never = 1, Rarely = 2, Sometimes = 3, Often = 4, Always = 5

SN Criteria  1 2 3 4 5 Remarks

1.

Maintain good rapport with patient and family
a) Greet and introduce self.
b) Provide	orientation	regarding	specific	units	and	

procedure.
c) Obtains informed consent before doing any 

procedure.

2.

Carrying out prescribed orders 
a) Carry out physician prescription appropriately 

and accurately
b) Check any orders that a client questions and 

verify with physician 
c) Verify prescription with physician if patient’s 

condition has changed
d) Question and record verbal orders to avoid 

miscommunication. Nurse should record time, 
date, physician’s name and the orders. 

e) Refuse to carry out physician prescription that 
the nurses know to be harmful to the client

f) Question standing orders, if confused or 
unfamiliar 

3 

Maintain standard while providing nursing care
a) Assess the patient’s condition accurately.
b) Find out and document actual and potential 

health problems of assigned patients.
c) Set	 realistic	 goals	 to	 solve	 the	 identified	

problems
d) Plan and implement the nursing interventions 

based	on	scientific	rational	
e) Evaluate the patient’s condition accurately in 

between and at the end of the care.
f) Reassess the patient to identify new problems 

and gain new insight to previous problem.
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4. 

Maintain patient’s dignity
a) Explain and obtains consent before each 

procedure.
b) Involve	 patient/family	 members	 in	 treatment	

decision making.
c) Respect patient’s cultural beliefs.
d) Expose only necessary body part for any 

interventions
e) Do not share patient’s information with 

unrelated personnel.

5. 

Maintain safety and security of the patient
a) Identify the patient before initiating any 

interventions.
b) Function within the scope of practice and job 

description 
c) Protect client from preventable injuries such as 

falls, burn
d) Protect patient from nosocomial infection by 

following standard precaution.
e) Restrain as per need by using appropriate 

method the patient
f) Delegate tasks to persons with the knowledge 

and skill to carry them out

6. Follow hospital protocols and other standard concerning 
to health care 

7. Follow 10 rights while administering drugs to the patients.

8. 

Maintain accurate record and report
a) Vital signs, patient’s problems (subjective and 

objective	findings)	
b) Nursing procedures (procedure name; when 

performed; who performed; how performed; 
client tolerated; adverse reactions, outcome, 
findings	etc)	

c) Sudden deteriorate in patient’s condition, 
immediate actions and outcome

d) Obstacles/barriers	 faced	 during	 care	 such	 as	
inadequate human resources, cultural practices, 
administrative problems, inadequate supplies 
and equipment  
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9. 

Maintain up to date record of controlled drugs
a) Keep the drugs safely in locked cabinet.
b) Prevent the abuse of drug by self and 

colleagues.
c) Report loss and breakage of drug on time

10.

Handles the medico-legal cases properly
a) Maintain the record of medicolegal cases.
b) Notify hospital police and authority during 

admission, discharge, absconded and transfer 
of medicolegal cases.

11 Collaborates with other health professionals as needed

12 Advocates for patient and family 

13 Bargain collectively for important issues 

14 Report crimes, torts and unsafe practices to concerned 
authority
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