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EVALUATION AND 
DIFFERENTIATION OF LOWER 
EXTREMITY ULCERS 

Leslie Heath, BScN, MClSc-WH, NSWOCC(C) 

Nurse Specialized in Wound, Ostomy and Continence Canada (NSWOCC) 

OBJECTIVES  

� General Wound Stats 
� Common causes of LEU 
� History and comprehensive physical assessment 
� Diagnostic testing 

� Venous, Arterial, Diabetic and Other LE Ulcers 
� Comparison Charts 

�  Leslie Heath currently has nothing to disclaim 

WOUND STATS – LOWER EXTREMITY 
 �  Leg ulcers have an estimated prevalence of 1% to 2% in the adult population 

�  Venous up to 70%, arterial and mixed disease approx. 20% European Stroke Organization, 2011 

�  Although VLUs are more common in elderly patients, 22% of individuals develop their 
first VLUs by 40 years of age and 13% before 30 years of age, Alavi et al ,  2016 

�  Three quarters of VLUs heal after 6 months, the annual reported recurrence rates 
range from 6% to 27% Gohel MS, 2007 

�  However many remain chronic for months to years despite best practice 
�  Chronic wounds in general are responsible for $7 billion per year in annual health care 
    costs worldwide, with venous leg ulcers being 
    the most common type of leg ulcers  Margolis DJ, 2002 

https://www.bmj.com/content/320/7249/1589 

COMMON CAUSES OF LE ULCERATION 
•  Venous disease 
•  Arterial disease - arteriosclerosis 
•  Mixed venous-arterial disease 
•  Neuropathy 
•  Trauma 
•  Obesity or immobility 
•  Vasculitis – Inflammation of blood vessels 

•  Malignancy 
•  Underlying osteomyelitis 
•  Blood dyscrasias -leukemia or hemophilia  

•  Lymphoedema 
•  Necrobiosis lipoidica diabetecorum 
•  Pyoderma gangrenosum 
•  Self inflicted 
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MEDICAL HISTORY 
� Chief complaint 
� History of presenting Illness- initiation and duration, 

alleviating factors 

� Allergies 

� Past Medical and Surgical History 

� Family History 

� Medications 

� Psychosocial history 

� Smoking (pack/yr) 

� Leg trauma, varicose vein tx 

�  Recurrence of ulceration  
�  Smoking 
�  Claudication symptoms - pain 
�  Diabetes 
�  History of DVT 
�  Auto immune diseases -  RA, Lupus, scleroderma 
�  Cancer 
�  Renal Failure 
�  Heart Failure 
�  Medications (steroids, anticoagulants, 
�  chemotherapeutic drugs, immunemodulators ie: methotrexate) 

Eklöf et al, 2004 

Various experts created a classification 
system known as CEAP.  This acronym 
stands for: 
 
• Clinical – what the patient’s veins look like 
• Etiology – whether the problem is 
inherited or not 
• Anatomy – which veins are involved 
• Pathophysiology – in which direction the 
blood is flowing (either normal or abnormal 
flow) and whether blood flow is blocked. – 
reflux or obstruction. 

Comprehensive clinical assessment 

. 

Examination of the leg should include: 
 
•   palpation of pulses  
•  Temp., color, capillary refill 
•   signs of venous hypertension - varicose veins, 
•   haemosiderin staining, 
•   varicose eczema, 
•   atrophie blanche, and 
•   lipodermatosclerosis. 
•  shape of legs 
•  edema – amount and type 
•  the range of hip, knee, and ankle movement  
•  sensation should be tested— with a monofilament—to exclude a peripheral 

neuropathy. 
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DIAGNOSTIC ASSESSMENT 

� Micro circulation assessment includes: 
•   transcutaneous oxygen saturation (TcPO2),  

•  laser Doppler flowmetry, and 

•   transcutaneous carbon dioxide saturation (TcPCO2) 
�  Alavi et al , 2016J AM ACAD DERMATOL 

Macro circulation assessment includes:  

•  ankle brachial pressure index (ABPI) and toe 

pressure,  

• Doppler arterial waveforms,  

• duplex ultrasonography, 

•  angiography, and  

• magnetic resonance imaging  

WOUND EXAMINATION 

•  Location 
•  Size 
•  Shape 
•  Margins/Edges 
•  Depth 
•  Appearance 
•  Exudate – type and amount 
•  Pain 
•  Underlying structures 
•  Peri wound 
•  Satellite lesions 
•  Signs of infection 
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VENOUS  
•  Valvular incompetence and venous obstruction 
•  Symptoms worsen as more sites develop and are 

involved 
•  Venous hypertension  leads to : dilation of 

capillary beds, fibrinogen leak, formation of a fibrin 
cuff that stops delivery of oxygen, nutrients and 
growth factors 

•  WBC entrapment in the capillary wall sets up an 
inflammatory reaction injuring  the veins and 
valves 

              Word Surg Clin  N Amer 2010 

 
40 

www.cheltenhamvascularunit.co.uk 

Typical complaints of VLUs include: aching and 
heaviness, often at the end of the day, fatigue, 
restless legs, night cramping, and itching, often 
associated with venous eczema and swelling. 
Symptoms can be exacerbated by prolonged 
standing or sitting, 
. 

ARTERIAL DIABETIC 
Ø Neuropathic ulcers are  
usually located at sites of trauma (often repetitive) 
Ø   sites of prolonged pressure such as the 
tip of the toe (e.g., because of hammer toe),  
Ø medial side of the first metatarsal phalangeal 
joint,  
Ø  or the plantar surface of the feet  

A simple assessment that uses a 10-g filament 
has been validated as a measure of the foot’s 
ability to detect sensation, regardless of whether 
it is performed along with an assessment of the 
foot’s ability to sense vibration from a standard 
tuning fork. Singer, 

A .nejm.org 
October 19, 2017 
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MIXED 

https://www.bmj.com/content/320/7249/1589 

 
Venous disease, arterial 
disease, and neuropathy 
cause over 90% of lower 
limb ulcers 

OTHER LEU 

Ø  The possibility of malignancy, particularly in ulcers that fail 
to start healing after adequate treatment, should always be 
borne in mind. The commonest malignancies are basal cell 
carcinoma, squamous cell carcinoma, and melanoma. 

Ø  In a study on 144patients with VLUs, Senet et al obtained at least two 
6-mm punch biopsy specimens, 1 at the wound edge 
and 1 in the wound bed, in the most clinically 
suspicious areas. In this study, the overall frequency 
of skin cancer in patients with chronic leg ulcers was 
reported to be as high as 10.4% 

Ø  Multiple biopsy specimens are occasionally 
required for difficult diagnostic situations, 
and especially for the detection of localized 
malignancy 

�  What is necrobiosis lipoidica? 

�  Necrobiosis lipoidica is a rare granulomatous skin disorder 

�   can affect the shin mainly  of insulin dependent diabetics,  

�  cause is unknown. 

�  What are the clinical features of necrobiosis lipoidica? 

�   one or more tender yellowish brown patches 

�   develop slowly on the lower legs over several months. 

�   may persist for years.  

�  They may be round, oval or an irregular shape. The centre of the patch 
becomes shiny, pale, thinned, with prominent blood vessels 
(telangiectasia).  

�  A minor injury to an established patch can cause it to ulcerate.  

�  This is often painless,  

�  at risk of secondary bacterial infection and delayed healing. 

� Pyoderma gangrenosum presents as a rapidly enlarging, very painful 
ulcer. It is one of a group of autoinflammatory disorders. 

� Associated diseases include: 
�  Inflammatory bowel disease (ulcerative colitis and Crohn disease) 

�  Rheumatoid arthritis 

�  Myeloid blood dyscrasias including leukaemia 

�  Monoclonal gammopathy (usually IgA) 

�  Chronic active hepatitis 

�  Granulomatosis with polyangiitis 

�  PAPA syndrome 

�  Use of levamisole-adulterated cocaine 

� About 50% of those affected by pyoderma gangrenosum have none of the 
associated risk factors. 
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� Clinical features of pyoderma gangrenosum 
�  Pyoderma gangrenosum usually starts quite suddenly,  

�  at the site of a minor injury 

�   a small pustule, red bump or blood-blister – ulcer 

�   ulcer can deepen and widen rapidly. 

�   Characteristically, the edge of the ulcer is purple and 
undermined. 

�   very painful.  

�  Several ulcers may develop at the same time or over a 
period of months to years. 

�  Untreated, the ulcers may continue to enlarge, persist 
unchanged or may slowly heal.  

�  Treatment is usually successful in arresting the process, but 
complete healing may take months.  

�  particularly true if there is underlying venous disease,. 

 

CALCIPHYLAXIS 
 � also known as calcific uremic arteriolopathy (CUA),  

�  is a rare painful syndrome of calcification of the small blood 
vessels located within the fatty tissue and deeper layers of 
the skin, blood clots, and the death of skin cells due to too 
little blood flow. 

•  Calciphylaxis causes blood clots, painful skin ulcers and may cause serious 
infections that can lead to death.  

•  People who have calciphylaxis usually have kidney failure and are on dialysis 
or have had a kidney transplant.  

•  Large purple net-like patterns on skin 
•    Deep, very painful lumps that ulcerate creating open sores with black-brown 
crust that fails to heal — typically in skin areas with high fat content, such as the 
stomach and thigh, although they can occur anywhere 
•   Infections from wounds that don't heal 

Singer, A.  nejm.org 
October  2017 

? COMPARISON SLIDE 
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Alavi et al, 2016 

QUESTIONS 
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Tips	and	Tricks	for	Vascular	Wound	
Care	
CSVN		

Montreal	2018	
Chris	Murphy	PhD	RN	
MClScWH	WOCC(C)	

Tip	1:	Treat	(identify	the	cause)	
	

Tip	2:	Clean	the	wound	
(I	know	you	do…but	how?)	

•  Wound	infection	and		biofilm	are	barriers	to	healing	
•  Bioburden	increases	healing	times,	extends	stays	and	readmissions	
•  Inadequate	wound	bed	prep	decreases	dressing	performance	
•  Cleanse	wound	and	surrounding	skin	with	each	dressing	change	
•  Consider	solutions	with	surfactants	and/or	antimicrobials	if	debris,	

confirmed	or	suspected	infection	or	high	levels	of	colonization..	
•  Cleanse	with	irrigation	to	clean	without	damage	and	avoid	drive	

bacterial	deeper.		

NPUAP	2009	

Cleansing	solutions	

•  Balance	antimicrobial	action	with	cytotoxicity	
•  Saline	/	water	limited	ability	to	reduce	bacterial	
load.	PV-I	broad	spectrum,	may	be	cytotoxic	to	cell	
(contrast	with	infection	cytotoxicity	

•  pH	balance	(mildly	acidic)	reduces	bacterial	
proliferation	

•  Commercial	cleansers	with	surfactant	may	assist	
bacteria	and	biofilm	removal	(E.g.	PHMB/Betaine,	
hypochlorous	acid	0.01%,	octenidine)	

Wolcott	and	Fletcher	2014	
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Tip	3:	Access	debridement	 Ultrasound	Debridement		
in	Action	

Tip	4:	Document	Pedal	Pulses	
Accurately	 Tip	5:	Ischemic	ulcer	care	

•  Clean	and	dry	
•  10%	povidone-iodine	to	
surface	

•  Avoid	debridement	
•  Vascular	plan	
•  Pain	management	
•  Moist	wound	healing	
contraindicated	
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Trick	1:	Compression	–	a	magical	
thing!	

(Venous	insufficiency)	

Trick	2:	Treat	Diabetic	pts	as	
VIPs	

•  Vascularity?	
•  Infection?	
•  Pressure	offloading	
•  sensory	neuropathy	

DFU	-	Callus	hygiene	

•  Hyperkeratosis	harbors	bacteria	

-Regular	Callus	removal	
Meticulous	cleansing	
-Footcare	professional	

Tip	6:	Take	the	pressure	off	

•  Total	Contact	Cast	

•  Offloading	footwear	
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Trick	3:	Know	your	WIFI	
WIFI	Classification	

2018-07-13	 Score:	202	
WOUND	Grade	2:	Moderate	tissue	loss.	Ulcer	
extends	to	tendon,	joint	or	bone.	

Stage	2:	Amputation	risk:	moderate	

ISCHEMIA	Grade	0:	No	ischemia.	ABI	greater/
equal	to	0.80;	to	pressure	greater/equal	
60mmHg.	

Class	1	-	Very	Low	benefit	of	revascularization	

FOOT	INFECTION	Grade	2:	Deep	Infection.	
Cellulitis		greater	than/equal	2cm.	

Notes:	Assumed	ABI	within	normal	range	given	
recent	revascularization	however	vascular	
following	closely.	

SOCIETY	FOR	VASCULAR	SURGERY	Lower	Extremity	Threatened	Limb	
Classification	System:	Risk	stratification	based	on	Wound,	Ischemia,	

and	foot	Infection	(WIfI)		
Mills	et	al,	2014	

•  Estimation	of	amputation	risk	
•  Benefit	of	revascularization	

Arterial	disease	and	infection	
combined	=	very	poor	combination	
–	refer	to	vascular	specialist	

Tip	7:	Infection	is	often	hidden	 Wound	Infection	
Risk	of	infection	=	Bacterial	#	x	Virulence	
																																								Host	Resistance	

The	“Microbiological-Host	balance“	Percival	et	al,	2012	

"Wound	infection	occurs	when	the	level	of	
microbial	bioburden	or	virulence		has	
overwhelmed	the	host	responses,	and	the	
microorganisms	invade	the	host	tissues	locally	
or	systemically,	causing	clinical	host	injury".	

	 	 	Sibbald	&	Woo,	2011	
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Handheld	Fluorescence	
	Light	Imaging	

Bacteria >104 

Tip	8:	To	swab	or	not	to	swab…	
What	is	the	question?	

•  Not	recommended	unless	Abx	sensitivity	is	
requested.	

•  Swabs	of	necrotic	tissue	of	little	use.	
•  Must	be	obtained	after	irrigation	with	N/S.	
•  Biopsy	gold-standard,	but	expensive	and	
uncomfortable.	

•  Healthy	tissue	sample	from	debridement	
procedure	is	useful	for	culture.	

What’s	up	with	
antimicrobials?	

•  Silver		
•  Collagen/ECM	dressings	
•  Using	Collagenase?	

•  Antimicrobial	dosage	

•  Topical	Antibiotics??	

•  Regional	antibiotics	(e.g.	
calcium	sulphate	beads)	

•  Must	be	moistened	
•  Must	be	moistened	
•  Use	with	non-silver	or	

iodine	(incompatible)	
•  Dependent	on	dsg	fabric,	

exudate	etc.	
•  Not	recommended	for	

general	wound	care	
•  May	have	benefit	in	poor	

perfused	extremities	

Tip	9:	Re-occlusion	happens	
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Trick	4:	Tissue	building	products	
2018-07-09 
 

	

2018-09-19 
 

	

Today 
 

	

Wound Location: Knee to ankle (incl. ankle) Left 

Tip	10:	Watch	those	heels	

•  Tip	10a:	Feed	your	patients	(I	know	you	do!)	
•  Tip	10b:	Hydrate	your	patients	for	flow	

Trick	5:	Track	your	results	

 

Length: 2cm Width: 0.5cm Area: 1 cm² Closure: -85.18518518518519% Pain: 2/10 
revPWAT (wound status) score: 5 
	

Trick	6:	Negative	pressure	for	positive	
results	

Incisional	

Skin	graft	prep	and	support	

Fasciotomy	



18-10-12	

7	

Vacuum-assisted	closure	instill	as	a	method	of	
sterilizing	massive	venous	stasis	wounds	prior	to	

split	thickness	skin	graft	placement.	Willam	Raad,	John	C	Lantis	II,	Leslie	
Tyrie,	Cynthia	Gendics,	George	Todd.	Int	Wound	J	2010;	7:81–85	

Figure	2.	After	10	days	of	VAC	instill	
	and	sodium	hypochlorite	

Figure	4.	Four	weeks		
after	skin	grafting.	

Figure	3.	Immediately	after	split		
thickness	skin	graft.	

Figure	1.	Immediately	prior	to	debridement,		
heavily	infected	with	pseudomonas	

DSL#18-0100.O	

Ultimate	Tip:	Prevention	

Further	information	

•  Wounds	Canada	
•  European	Wound	Management	Association	
EWMA)	

•  Nurses	Specialized	in	Wound,	Ostomy	
Continence	Canada	(NSWOCC)	

•  WOCN	Clinical	Practice	Guidelines	(LEAD)	
•  RNAO	BPG:	DFU,	Pressure	Injuries,	VLU	



18-10-12	

1	

Impact of Care for Patients 
with Vascular Disease  
on Nursing Students 

M A R I N A A R O N O V R N ,  M . E D . ,  C C N ( C )  

TO R O N TO  G E N E R A L H O S P I TA L 

C A N A D I A N  S O C I E T Y O F VA S C U L A R  N U R S I N G   

M O N T R E A L ,  S E P T E M B E R  2 0 1 8  

4A 

 Cardiovascular & Vascular Surgery     
Inpatient Unit 

More then 150 students 
over 10 years 

In this Presentation: 

• University of Toronto Nursing students 
 
• Shared experience of care for patients with vascular 
disease 

• Creative art projects inspired by clinical practice 
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# 2 Nursing School in the World  
 
 

2018	 201
7	

Institution Country 

1	 1	 University of 
Pennsylvania 

United States 

2	 6=	 University of 
Toronto 

Canada 

3=	 2	 Johns Hopkins 
University 

United States 

3=	 4=	 The University of 
Manchester 

United Kingdom 

5	 3	 King's College 
London (KCL) 

United Kingdom 

6	 14=	 Yale University United States 

QS World University Rankings 2018: Nursing 
The Guardian, February, 2018.	

Year 2, NUR 460:                                                                               
Coping with Complexity in Persistent Illness 

Nursing Issues in Caring for Patients with 
Cardiovascular Conditions  

	 Learning to: 

Ø  investigate    
Ø  connect 
Ø look beyond 

Ø Achieving: 
Ø knowledge 
Ø meaning 
Ø confidence 
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Care for patients with vascular illness 
•  Focused assessment of different body systems: 
neuro, CV, GI GU 

•  Practical application anatomy physiology 
knowledge 

•  Wound care 

•  Cardiac diseases  

•  Arrhythmias 

•  Care for people with diabetes 

•  Effect of smoking 

•  Kidney disease, Dialysis 

•  Thrombosis and anticoagulation 

•  Post operative care 

•  Acute and chronic pain 

•  Complex psycho social issues 

•  Care for people delirium 

•  Amputations, altered mobility, body image 
problems 

•  Loss of independence 

•  Palliative care 

•  Interprofessional collaboration 

•  High Technology in healthcare 

Example of Vascular Patient Care Learning Experience 
	 

“I feel that I learned 
in these two weeks 
almost as much as I 
did for the whole 
year at school.” 
 

Jessie F 

51 years old patient with thrombosed  femoral 
artery stent, Type1 diabetes, TPA, fasciotomy 
 
Ø   Acute leg ischemia 
Ø    Effect of reperfusion, compartment syndrome and 
fasciotomy, exposed muscle 
Ø   A patient in severe pain.  PCA hydromorphone 
Ø  Practiced sterile technique and perform complex dressing 
Ø  Understanding the fine balance between the bleeding and 
need for anticoagulation 
Ø  IV heparin infusion  
Ø   Blood transfusion 
Ø   Controlling blood sugar in a patient with type 1 diabetes  
Ø  Multiple IV medications and IV sites 
Ø   Therapeutic relationship with a patient who was depressed 
and disappointed 

How did care of patients 
with vascular disease 
impact your learning? 

Creative Art Projects 

	
	

	

Examples of weekly seminars topics 
 
•  	Coping With Symptoms and the Illness 

Trajectory 
•  Suffering and Empathy 
•  Identity, Difference and Gender in Persistent 

Illness 
•  Transitions And Uncertainty in Persistent 

Illness 
•  Dying And Death 
•  Meanings Of Persistent Illness /Disability 
•  Ethical Issues and Technology 
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	 Identity and Difference  
	  The portrait is composed of five different media to represent differint elements of adperson's 

identity and the possibility of those identities marginalizing a person. The upper two sections 
are made up of pencil sketching and pencil crayon which represent the characteristics of a 
person that are most easily accepted by society, for example being a CIS gendered male or 
education and possession of a degree. The segments in the middle of the art piece are 
crosshatched black marker, and acrylic paint. These media do not blend into the other boxes 
as well as the upper two, representing elements of an identity that are less likely to easily fit in 
with norms in the hospital. These may be elements like homosexuality, or cultural beliefs or 
practices that are less common in western countries. And finally the bottom section is scratch 
board which is a harsh material to work with because one must physically abuse the material 
to create art, which represents the most marginalizing qualities of an individual such as 
homelessness. Every part of a person’s identity should fit into healthcare, but in reality people 
are susceptible to marginalization.   
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	 Suffering and Empathy 
	  I have seen many patients with similar diagnosis, but each patient had a 

unique perspective and outlook on their prognosis and life. Their unique 
stories have inspired me to produce this painting. This painting captures 
the patient in their darkest hour during hospitalization and the 
empathetic support and care delivered by the nurse. The eye embodies 
both a literal and figurative representation. In the literal sense, it is the 
eye of the patient. In the figurative sense, it represents the unique 
perspective into the patient’s inner world of sensations. The teardrop 
represents the fundamental form of suffering - the loss of self. The hands 
represent the support nurses provide to chronically ill patients in the 
hospital unit. The hands are shaped in a way that is meant to surround 
the teardrop of the patient. The intentional space between the hand and 
the tear represents the emotional distance between the nurse and the 
patient which prevents intense emotional involvement which can lead to 
compassion fatigue. Altogether, the combination of the eye, the 
teardrop, and the hands reveals the delicate therapeutic relationship 
that exist between the patient and the nurse. 

	 Wendy 

	 		

 	
Life through loss	

Goodbye, my friend	
Goodbye, my right	
Goodbye, my gait	

And although	
I will grieve and	
I will miss you,	
I will not wait.	
And tomorrow	

My body may not be my ideal	
My body will be a reality and	
My body is accepted by me.	
And to everyone it will show	
How life is about beginnings	
How life is about change and	

How life is about coping strategy.	
And no matter how it will go,	

I am a fighter	
I am beautiful	

I am an amputee.	
-Candie 

Sabel 
2009	

 
I enjoy working with vascular patients. I find the 
vascular disease process easier to understand and 
picture vs with cardiac client issues. Apart from the 
wounds and disease processes,  the main reason find it 
very interesting to talk about their illness, their views 
of it and how they are dealing with it. Vascular clients 
can actually see their disease progression. It is very 
traumatic and depressing to see yourself ‘falling apart’ 
with little control over what is happening. However, 
seeing how patients cope and the different ways they 
do it such as by looking at the bright side or finding 
humour in their situations and how they continue to 
have hope for recovery is incredibly uplifting and 
inspiring. It really is amazing to see how people can 
process these unimaginably difficult situations and 
changes and move forward with their lives. This is the 
main reason I enjoy having vascular patients.  
I enjoy working with vascular clients is from talking 
with them.  
 Liz L.	

This piano piece I performed was inspired by 
multiple factors, some of which include the use of 
music to help ease a patient’s suffering, and the 
reflection of both the patient’s and my own feelings 
towards the situation. The literature argues that it 
can be distressing for clinicians to uncover their 
own emotions and values when caring for an 
ethically challenging patient that is suffering, which 
was the situation I was placed in when caring for 
this patient.  
As music was used as a form of non-
pharmacological treatment for pain and acted as a 
comfort in her situation, I used it as inspiration to 
express my own feelings about caring for this 
patient.  
As reflected in this piano piece, although witnessing 
a patient who is suffering is undoubtedly sad, there 
can be beauty found when you see someone who is 
suffering find comfort and display happiness when 
provided with an outlet such as music. 
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Conclusion 
	 Learning is multidimensional:  

Ø Collaborative 
Ø Individual 
Ø Experiential 
Ø lasting impact 

 

	 Teaching: 

Ø inspirational 
Ø Influential 
Ø Continuous 

	  							

4A 
 Cardiovascular & Vascular 

Surgery     
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Improving Surgical Care with  
ERAS and NSQIP Programs 

Joan Bursey 
Director, Regional Surgical Services 
September 26, 2018 

Overview 
1.   Surgical Quality Improvement with ERAS 

(Enhanced Recovery after Surgery) Program 

2.   Surgical Quality Improvement with NSQIP 
(National Surgical Quality Improvement) 
Program 

Part 1 
Enhanced Recovery After 

Surgery (ERAS) 
A	perioperative	care	pathway	to	improve	patient	

outcomes	and	recovery	after	major	surgery	
	

Goals:		
•  Implement	standardized,	evidence-based	protocols	
•  Integrate	preoperative,	intraoperative,	postoperative	

care	
•  Improve	patient	experience,	satisfaction	and	outcomes	

	

	

Basic Principles of ERAS 

Multidisciplinary	Approach	Focusing	On:	
•  Patient	engagement	
•  Optimization	of	perioperative	nutrition	
•  Minimally	invasive	surgical	technique	
•  Perioperative	anesthetic	plan	to	minimize	narcotics,	IV	

fluids	and	postoperative	nausea	and	vomiting	
•  Early	removal	of	lines	and	tubes		
•  Maintain	homeostasis		
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ERAS Elements 

	

	

Research 

Significant	Research	Indicates	ERAS	Implementation:	
•  Decreases	postoperative	complications	
•  Speeds	recovery	
•  Reduces	hospital	length	of	stay	

	

	

Eastern Health ERAS Program 

	

	

Phase	1:		
May	2015	-	
March	2016	

•  Establish	EH	ERAS	Program,	supported	by	Regional	Surgical	Services	Steering	
Committee	

•  Hire	ERAS	Regional	Coordinator	
•  Implement	Communication	and	Education	Plan	
•  Determine	outcome	measurement	
•  Create	standardized	tools	(pt.	education	material,	order	sets,	clinical	

pathway)	

Phase	2:	
March	2016	-	
August	2016	

•  Implement	SCM	ERAS	General	Surgery	Pilot		
•  Continuous	auditing	to	measure	outcomes	and	ERAS	guideline	compliance	
•  Enhance	communication	and	education	
•  6	month	pilot	evaluation	
•  Finalize	ERAS	implementation	template	model	
•  Determine	ERAS	Implementation	Plan	by	Surgical	Division	

Phase	3:	
July	2016	-	
April	2020	

•  Implement	ERAS	throughout	Surgical	Divisions	
•  Continuous	auditing	and	reporting	of	ERAS	outcomes	and	guideline	

compliance		
•  Enhance	communication	and	education		
•  Continuous	Quality	Improvement	with	best	practice	standards	
•  ERAS	program	evaluation	
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ERAS Timeline 
St.	Clare’s	Mercy	Hospital	
• March	2016 	 	General	Surgery		
• October	2016	Thoracic		
• 2017 	 	Orthopedic		
• 2018 	 	Head	and	Neck		

	 	 	Vascular		

Health	Science	Centre	
• 2018/19 	 	Orthopedic 	General	Surgery 	

	 	 	Cardiac 	Neurosurgery	
	 	 	Urology	 	Gyne	Oncology	

Rural	Sites	
• 2020 	 	General	Surgery	

Eastern Health ERAS Program 

Implementation	Tools		
•  New	patient	education	material	
•  Standardized	electronic	order	set	and	clinical	pathway	
•  Anesthesia	goal-directed	fluid	monitoring	and	ultrasound	

equipment	
•  Staff/Team	education		

	

Results 
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Results 

	

	

Primary	Outcome	 Baseline	 ERAS	 Interpretation	

Average	LOS	(days)	 10.8	 6.6	 39%	reduction	in	LOS		

Secondary	Outcomes	 Baseline	 ERAS	 Interpretation	

Complication	Rate	 45%	 41%	 Not	significant	

30-day	Readmission	Rate	 12%	 10%	 Not	significant	

30-day	Mortality	 1.9%	 1.1%	 Not	significant	

Credit	NL	Support:	TPMI	

Unexpected Benefits of ERAS 

•  ERAS	principles	applied	to	other	surgical	procedures	
–  Fasting	Guidelines,	early	feeding,	early	mobility,	early	removal	of	lines/

tubes		

•  Anesthesiologists	applying	perioperative	fluid	management	
techniques	to	all	high-risk	surgical	procedures	

•  Physician	groups	collaborating	re:	multimodal	pain	
management	

•  Integration	of	Continuous	Quality	Improvement	into		
					culture	

 
Why NSQIP? 

 National Surgical Quality Improvement Program 
(NSQIP) Gold Standard in US & Canada 

 

 Run under the umbrella of the American College 
of Surgeons 
 Clinical Data Base vs Administrative Data Base 

 

 Provides timely accurate outcomes data to drive 
quality improvement for surgical care 

Part 2 
Why NSQIP? 

 Data-driven, outcomes-based program 
– Allows sites to measure, monitor, and improve 

the quality of surgical care 
– 30-day outcomes 

Half or more of all complications happen 
after discharge 

 Risk adjusted  
– Permits side by side comparison between all 

hospitals enrolled in the program 
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NSQIP Improves Patient Care 
  82% of NSQIP hospitals had 

decreased surgical 
complications 

 
  66% of NSQIP hospitals had 

decreased mortality 
 
  On average - Prevents 250-500 

complications/year   
 

ACS NSQIP 2016 

Risk-adjusted Outcomes 
  Sepsis 
  Return to the OR 
  Unplanned readmission 
  Cardiac occurrences 
  Neurovascular occurrences 
  Pneumonia 
  Unplanned intubation 
  Ventilator dependence >48 hours 
  DVT/PE 
  Renal failure 
  Urinary Tract Infection/UTI 
  Surgical Site Infection /Deep & Organ Space SSI  
  LOS 

 

Site Summary Report Site Summary Report 



18-10-12	

6	

Site Summary Report What do we do with the 
data? 

 
Targeted Quality Improvement 

 
 

Steps 

Data-Driven Improvement  
Quality Improvement Initiative 

 
Reducing Surgical Site Infections 

Surgical Site Infections 

How do we 
reduce it? 

Current State 
Assessment 

Preventative 
Strategies 

Active 
Surveillance 
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Data-Driven Improvement 

 SSI Current state assessment: 
§  Evidence Based Practice 

§ Clinical Practice Guidelines for Reducing SSI 

§  Targeted Improvement Plan: 
•  Compliance vs Non-compliance  
 

Quality Improvement 
 Establish working groups to address “needs 
improvement” outcomes 
 Engage the entire surgical multidisciplinary team 
 Change practice to improve care based on data 
and evidence 
 Continue to monitor outcomes and measure the 
change 

 

System-Based Quality Improvement  

Surgical Site Infections 

Preventative 
Strategies to 

SSI 

Skin Prep 

Glycemic 
Control 

Hair 
Removal 

Normothermia 

Surgical 
Attire 

Prophylactic 
Antibiotics 

Wound 
Care 

Discharge 
Education 

SSI Bundle Action Plan  

Preop	

•  Chlorohexidine	
Wipes/Skin	Prep	

•  Bowel	Prep	/	
Antibiotics	

•  Patient	&	Staff	
Education	

Intraop  

•  Antimicrobial	
Sutures	

•  Antibiotic	
redosing	

• Wound	closure	
gown/glove	
change	

•  Surgical	Attire	

Postop  

• Wound	care/
dressing	change	

•  Negative	
pressure	
wound	care	

•  Patient	
education	
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Data-Driven Quality 
Improvement 

 Steps: 
– Review with team/physicians 
–  Implement (reinforce standards) 
– Monitor – Audit/Reports 
– Evaluate 

NSQIP Summary 
 NSQIP generates valid, reliable data to drive 
surgical quality improvement (e.g. Reduce SSI) 

 

 NSQIP hospitals show improved patient care 
 

 NSQIP shows overall cost savings with reduction 
in complications 

 

Information on NSQIP can be found in the links below: 
American College of Surgeons: https://www.facs.org/quality-programs/acs-nsqip 

Accreditation Canada: 
https://accreditation.ca/national-surgical-quality-improvement-program-nsqip 

Canadian Association of General Surgeons: 
https://cags-accg.ca/patient-care/nsqip/ 

Health Quality Ontario: 
http://www.hqontario.ca/Quality-Improvement/Quality-Improvement-in-Action/
Surgical-Quality-Improvement-in-Ontario 

BC Patient Safety & quality Council: 
https://bcpsqc.ca/clinical-improvement/surgery/nsqip/ 

Questions? 
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Acute Pain Management  
in Vascular Surgery  

Presented by: Francesca Mileto., RN, B.Sc.N. 
Nurse Clinician-Acute Pain Services 
 

Learning Objectives 
The learner will: 
 
1. Gain a better understanding on the types of pain relative to vascular 
    surgical procedures: somatic, neuropathic, visceral, and   
    mixed. 
 
2. Distinguish the difference between acute vs chronic pain states. 
 
3. Understand the importance of multimodal analgesia in managing  
     post vascular surgical pain. 
 
4. Understand the complexity of acute pain management in the person 
    with pre-existing chronic pain and concomitant Chronic Opioid 
    Therapy (COT) 

NOCICEPTION 
 

The neural processing which leads to the 
perception of noxious stimuli as being painful. In 
short, it is “normal” pain transmission 
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VASCULAR PAIN 

                   

 In arteries nociceptors are stimulated by direct trauma (ex.  
  Arteriography needle), stretch (ex. Balloon dilatation or stent 
  placement), or shear (as in arterial dissection). 
 
In veins, nociceptors in the adventitia respond primarily to stretch 
(venous engorgement/distension)  

PAIN PERCEPTION 

Here conscious 
awareness occurs. 
Pain perception  is 
complex and 
influenced by: 
 
1.  Prior experiences 

and/or memories 
2.  Attention 
3.  Mood and/or 
     Psychological State 
4.  Expectation 
5.  Meaning 

Pain Matrix 

PAIN 

“An unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, 
or described in terms of such damage.” 
             

The International Association for the Study of Pain (IASP),1979. 

 
NOCICEPTION ≠ PAIN 
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Vascular Pain: Client Presentation 
General Information:  
Mr. A. is 47 year old divorced male w/ 2 adolescent children 
On long-term disability x 5 years. He has a post-secondary degree in Social 
Sciences and used to own his own company selling used cars. 
 
Psychiatric Hx: 1980- Panic Attacks 
                          2015- Depression – Tx w/ Celexa  
                          Present: Opioid-Induced Mood Disorder 
 
Medical History: Buerger’s Disease diagnosed 6 years ago 
                             
Habits: Smoker- on and off: currently smoking. No ETOH/Illicit Drug Use 
 
Reason for Admission:  
§  Bilateral Lower Limb Ischemic Rest Pain: acute and continuous. 
§  Wounds to bilateral feet: ankles, heels, and toes. 
§  Admitted for  IV trial of Iloprost .  
§  If trial fails to improve arterial flow patient is likely to require Bilateral Lower 

Limb Amputations 

Vascular Pain: Client Presentation 
 
Analgesic Regimen on Admission: 
 

§ Hydromorphone (Dilaudid) IR 4mg po Q2H PRN (Max 48mg/day) 
§ HydromorphContin (SR) 30mg po BID   
§ Gabapentin 400mg po TID 
§ Ketamine 25mg po in O.J. BID 
§ Cesamet 0.5mg QA.M. and 1.5mg po QHS  

§ Celexa 20 mg po QD (Antidepressant) – Started by Psychiatric  
   3 years ago 
§ Ativan 1mg PO Q3H (8mg/24h) – Dependent on Ativan since youth 

for Panic Attacks 

PAIN CLASSIFICATIONS 
 Pain Type 

Ø Somatic 
Ø Visceral 
Ø Neuropathic 
Ø Mixed    
 

Severity of Pain 
Ø Numerical Rating Scale of 0-10 

 
Time Duration 
Ø Acute: less than 3months duration 
Ø Chronic: more than 3 months duration 
 

   

 

TYPES OF PAIN 
O - ONSET 
P – PRECIPITATING FACTORS 
       PALLIATING FACTORS 

Q - QUALITY 
R - RADIATION 
S - SEVERITY 
T – TEMPORALITY/TIMING 
U – UNDERSTANDING 
V -  VALUES 
 
 
 
 
 
 
 
 
RNAO - 2014 
 

 
DESCRIPTORS CAN INDICATE   
      PAIN TYPE        

 
                          Somatic Pain 
                        Visceral Pain 

                                Neuropathic Pain 
                                 Mixed Pain States 
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SOMATIC PAIN 

Location Qualities Examples 

Skin & 
mucosa 
UGI tract & 
anus 
Muscles  
Joints 
Bones 

Sharp, constant, 
throbbing, 
gnawing,aching, 
stinging 
 
 
Well localized 

Pressure sores, 
ulcers, surgical 
pain, sprained 
ankle, fractures, 
burns, 
metastasis 

VISCERAL PAIN 

Location Qualities Examples 

 
Thoracic & 
Abdominal 
Organs & GI 
Tract 

Deep, cramping, 
squeezing, aching, 
sometimes felt as 
pressure. 
Can radiate/refer 
Diffuse pain 
 
Diffuse pain, NOT 
well localized 

Angina 
Pancreatitis 
Bowel 
Obstructions 
Menstrual Pain 
Abdominal Colic 

 
NOCICEPTIVE PAIN 
 

 Somatic Pain 
                              

Visceral Pain 

Visceral Pain is often Referred 

NEUROPATHIC PAIN (Ne P) 
 

 Pain caused by a lesion or disease of the 
somatosensory nervous system.  

  The lesion or disease can be found in the periphery 
causing peripheral neuropathic pain, or it can be 
found in the central somatosensory nervous system 
causing central neuropathic pain. 

 

NEUROPATHIC PAIN 

Location Qualities Examples 

Peripheral 
Nerves 

Burning, shooting, 
tingling, electric, 
pins & needles, 
itchy 
 
Referred to area 
the nerve would 
normally supply  
 

Herpes Zoster 
Diabetic 
Neuropathies 
Sciatica 
Stump Pain 

Location Qualities Examples 

 
Central 

 
 
SAME 

Post-stroke Pain 
Phantom Limb 
Pain (PLP) 
Multiple 
Sclerosis 

 
NEUROPATHIC  PAIN 
 

 Peripheral Pain 
                              

Central Pain 
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COMPREHENSIVE PAIN 
ASSESSMENT 

Patient History:  
 >Surgical, Medical, Incidents/ Accidents 
 >OPQRSTUV 

 
Physical Examinations 

 >All Health Care Professionals(HCP) 
                            
Pain Assessment Tools (MANY!!!!) 

  
 

Pain Assessment Tools  
Unidimensional Pain Assessment Tools 
1.  Visual Analogue Scale 
2.  Numerical Rating Scale 
3.  Faces Pain Scale – Revised (FPS-R) 
Multidimensional Pain Assessment Tools 
1.  Brief Pain Inventory (BPI) 
2.  McGill Pain Questionnaire (MPQ) 
Behavioral Pain Assessment Tools (persons unable to report pain) 
1.  The Pain Assessment in Advanced Dementia(PAINAD) 
2.  The Critical Care Pain Observation Tool (CPOT) 
Neuropathic Pain (NeP) Assessment Tools 
1.   NeP Screening Tools 

1.  ID Pain Tool 
2.  Leeds Assessment of Neuropathic Symptoms & Signs (S-LANSS) 
3.  Pain DETECT Tool 

2. NeP Measurement Tools 
      1. Neuropathic Pain Scale (NPS)         (Pasero & Mcaffery 2011:Ch3&4) 
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Classifying Pain by Time Duration 
ACUTE VS CHRONIC NON-CANCER PAIN 

Acute PAin Chronic PAin (CNCP) 

Duration Hours to weeks Months to years - 
Persists beyond the usual course of 
injury 

Obvious Pathology YES – Somatic, Visceral, 
Inflammatory, 
Neuropathic 

Commonly none –  
Peripheral Sensitization 
Central Sensitization 

Biological Purpose Yes 
Alerts us of impending 
harm 

Uncommon 
Fails to alert us to harm/danger, but 
rather a source of suffering. 

Psych-Social 
Associated 
Problems 

Uncommon 
Few 

Depression, anxiety, sleeplessness, 
hopelessness 
Profound (Economic-$$) 

Treatment Primary pharmacological        
&  
non-pharmacological 

Multimodal: adjuvant 1st line treatment, 
behavioural-cognitive therapies 
sIgnificant 

VASCULAR CONDITIONS LIKELY TO  REQUIRE SURGICAL INTERVENTIONS  

ARTERIAL  Vascular Disease Physiology Clinical Presentation Pain Type 
Atherosclerosis 
and/or 
thrombosis of 
arterial bed 

Coronary Vessels 
  
  
  
  
  
 Limbs 
  
  
  
  
  
Lerich’s syndrome/   
Aortoiliac Arterial 
Occlusive Disease 
  
  
  
  
Mesenteric artery 
occlusive disease 
  

Angina and/or 
MI 
 
 
 
 
Intermittent 
claudication 
  
  
  
  
 Intermittent 
claudication 
  
  
  
  
  
Angina 
Abdominis 

Often vague chest 
pressure, indigestion 
worsening with time. Pain 
is often referred to the 
chest and left arm. 
 
Pain, ache, cramp, 
numbness in the 
muscles; occurs during 
exercise and is relieved 
by rest. 
  
Pain of the low back, 
buttocks, and thigh or calf 
muscles, impotence, 
atrophy of the limbs, and 
pallor of the skin of the 
feet and legs. 
  
Intermittent dull or 
cramping mid-abdominal 
pain after eating. 
  

Visceral Pain 
  
  
Inflammatory  
(muscle and 
neurogenic) 
  
Nociceptive /    
Somatic 
  
Neuropathic  
 
 
Visceral 
(like angina) 

VASCULAR CONDITIONS LIKELY TO  REQUIRE SURGICAL INTERVENTIONS  
ARTERIAL 
PAIN 

Vascular Ds Physiology Clinical Presentation Pain Type 

Arteritis 
or 
arteriolitis 

Burger’s Disease 
Thromboangiitis 
Obliterans 
  
  
  

Autoimmune 
inflammatory and 
clotting disease of 
small and medium 
vessels, triggered by 
smoking. Impaired 
arterial blood flow to 
tissues.  

Early signs are those 
of intermittent 
claudication, 
progressing to severe 
ischemia of tissues. 
Pain from ulcerations 
and gangrene, and 
ischemic neuropathy. 

Inflammatory 
Nociceptive/ 
Somatic 
Neuropathic 
  

VENOUS 
PAIN 

Vascular Ds Physiology Clinical Presentation Pain Type 

Superficial 
Thrombo- 
phlebitis 
  

Any vein in upper/
lower extremities 

  Vein appears red, 
tender cord. Pain at rest 
is often observed. 

 Somatic 

Deep Vein 
Thrombosi
s (DVT) 

  Venous stasis causes 
somatic pain 
(mechanical nociceptor 
stimulation). 
Perivascular tissues, 
muscles and tendons are 
involved in inflammation; 
much more than in 
arterial pain. 

50% of patients are 
asymptomatic. 
  
 
Area is tender to 
palpation and on 
dorsiflexion of the foot 

  
  
Somatic 
  
Inflammatory 
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VASCULAR PATIENTS ARE AT RISK FOR 
CHRONIC PERSISTENT SURGICAL PAIN 
(CPSP) 
          

 

                                       WHY? 

Epidemiology of Chronic Post Surgical Pain 
(CPSP) 

Type of Operation Incidence of chronic 
pain 

Amputation 30-85% 

Thoracotomy 5-67% 

CABG 30-50% 

Mastectomy 11-57% 

Open 
Cholecystectomy 

3-57% 

Inguinal Hernia Repair 0-63% 

Vasectomy 0-37% 

Dental Surgery 5-13% 

 
 
 

Incidence of CPSP 
following various 
surgical procedures (%) 
 
 

 
 
 
 
 
 
 
 
Factors Associated with Chronic Post 
Surgical Pain (CPSP) in Vascular 
Surgery 
 
Surgical Factors 

 
u  Increased duration of surgery 
u  Low (vs high) volume surgical unit 
u  Open (vs laparoscopic) approach 
u  Pericostal (vs intracostal) stitches 
u  Conventional hernia repair 
u  Intraoperative nerve damage 
u  Laser (vs electrocautery 

               
 
                        

Factors Associated with CPSP 

u  PAIN PREDICTS PAIN 
         (Most Predictive) 

●  Concurrent or past pain. 
●  High degree of acute, 

baseline, or preoperative pain:
(intensity and duration) 

u Female Gender (less predictive) 

u Younger age (less predictive) 

u GENETICS- The Future!! 

Patient-related factors 
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Factors Associated with CPSP 

●  Increased preoperative anxiety 
●  Introverted personality 
●  Catastrophizing 
●  Solicitous responding 
●  “Psychic vulnerability”, a construct 
      similar to neuroticism 
●  Post-Traumatic Stress Disorder 

(PTSD) 

Psychosocial Factors 
 

Mr A’s Risk Factors for 
Development of CPSP 
 
§ Underwent bilateral BKA’s 
§ High degree of acute, baseline and pre-op pain 
§ Panic Disorder 
 

Pain Management Options in 
Vascular Surgery  

§ Regional Anesthesia (Single shot or Continuous Infusion) 
§ Epidurals 
§ Nerve Blocks 
 

§ PHARMACOTHEAPY 
§ NSAIDS & Acetaminophen 
§ Opioids (SC,PO, PR, PCA, Epidurals) 
§ Adjuvant Therapy 

§ CAM (Complimentary and Alternative Medicine) 

EPIDURAL ANALGESIA: 
How do they provide relief? 
§ Local anesthetics  (ex. Bupivacaine and Ropivacaine) are delivered at a pre-

determined vertebral body level to produce anesthesia of the surgical 
incision/site. 

HOW? 
At each vertebral body level, nerve roots exit from the spinal cord bilaterally. 

Specific skin surface areas are innervated by a single spinal nerve or group of 
spinal nerves. These skin areas are called dermatomes  

 
§ Opioids administered into the epidural space:  
  (1) diffusion through the dura into the CSF then into the spinal cord  

                  where there are many opioid receptors 
  (2) vascular uptake by the vessels in the epidural space into the  

                 systemic circulation, and 
  (3) uptake by the fat in the epidural space; a drug depot is created from  

                  which drug can eventually enter the systemic circulation. 
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EPIDURALS IN VASCULAR 
SURGERY: ADVANTAGES 

 
 
 

Maximizes surgical recovery phase 
 
§  Reduces the stress response. 
§  Improves diaphragmatic functioning. 
§  Reduces the incidence of DVT and PE 
§  Reduces the incidence and duration of post-op ileus: improves 

bowel motility allowing for early enteral feeding 
§  Reduces adverse cardiovascular effects in patients withy 

unstable and angina and improves myocardial function 

Minimizes need for systemic opioids  
 
§  Less opioid side effects such as constipation, cognitive 

dissociation, dizziness, pruritis, nausea/vomiting,  
 

PHARMACOTX: 
 
MULTIMODAL  
ANALGESIA 
 
§  TYLENOL 
§  NSAIDS 
§  OPIOIDS 
§  ADJUVANTS 
§  REGIONAL 

ANESTHESIA 

Ossipov MH, Dussor GO, Porreca F. Central modulation of pain. J Clin Invest. 
2010;120(11):3779–3787 

WORLD HEALTH ORGANIZATION 
(WHO) ANALGESIC LADDER 
WHO Ladder offers a step- 
wise approach to pain  
management using patient’s  
reports of pain severity: 
§ Mild (0-3) 
§ Moderate (4-6)  
§ Severe (7-10) 
 
 
 
 
 
Originates from the Cancer Mission. 
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KEY CONCEPTS IN ANALGESIC 
THERAPY 

OPIOIDS AS THE GOLD STANDARD 
FOR ACUTE SURGICAL PAIN 

 

                                              Institutional “Safe Opioid 
                                              Administration Guideline’s” goal is to  
                                              balance good pain control with  
                                              minimum side effects/adverse 
                                              effects in order to maintain or   
                                              improve functional status. 

 
 

WHO guidelines in 5 key points: by the mouth, by the       
clock, by the ladder, for the individual and attention to 
detail 

 
 
 

Goal of Opioid Treatment in  
Pain Management 

§ Comfort/Function Goal: What pain score does the patient 
request/forecast to need in order to participate in 
postoperative recovery.  

§ Minimally, 30% improvement in pain scores as evidenced by 
NRS, VAS, BPI 

§ Escalation of opioid dosage is contraindicated where adverse 
effects are present despite patients ongoing report high pain 
scores. The patient would need re-evaluation. ? Do we have a 
mixed type of pain? Disease progression? New medical 
problem? Etc.  

 
EQUIANALGESIC TABLE (MUHC) 
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How Do We Evaluate How Well We’ve Done? 
4 “ A’s”  of Analgesia 
§ Analgesia 

§ Activity 

§ Adverse Drug Reactions (ADR) 

§ Aberrant drug taking behaviors 

ADJUVANT ANALGESIA 
• Local Anesthetics 

 Continuous Peripheral Nerve Blocks: CPNB 
 Continuous Epidural Analgesia: CEA 
 Wound infiltration 

•  IV Lidocaine  
• Anticonvulsants 

  Gabapentin  
  Pregabalin 

• Clonidine:  Administered intra-op via different routes   
• NMDA Receptor Antagonists 

 Dextromethorphan 
 Ketamine 

 

Neuropathic pain Tx Guidelines 
CAM details 
1. PHYSICAL THERAPY 
 
2. MASSAGE 
 
3. HEAT/COLD APPLICATION 
 
4. PSYCHOLOGICAL INTERVENTIONS 
•   MUSIC, DISTRACTION/IMAGERY 
•   EDUCATION 
•   COMMUNICATION: EXPLORE BELIEFS AND  

          CONCERNS:  OPQRST UV 
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IN SUMMARY 
   
§ A thorough assessment is important – assess for type(s) of 

pain, know what you are treating  
 
§ A multi-modal (or balanced) approach is recommended  

(pharmacological and non-pharmacological) that act by 
different mechanism targeting areas all along the pain 
pathway  

§ The goal is to reduce the pain to an acceptable level as    
defined by the patient that allows them to participate in 
physiotherapy & ADL’s, deep breathe and cough etc.  

 
§   Involve the patient, family and other disciplines in goal  
    setting and developing analgesic strategies :  
                   “PATIENT-CENTERED CARE” 
 

 
IN SUMMARY  
§  Titrate opioids to effect ( éOR ê ) as required and re-evaluate  

using the 4 A’s and with consistent use of pre-determined pain 
assessment tools   

 
§  Prevention is better than treatment – give meds regularly 
    AROUND-THE-CLOCK (ATC) VS PRN 
 
§  Do not delay treating pain, especially if severe  

In patient’s with chronic pain and who are opioid-dependent: 
 Be aware of: (1) longer rehab time 

                                (2) Longer time to wean down opioids 
                                (3) Need for multi-disc approach to care 
 

 
 

What became of Mr A? 
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Thank You !! 
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JETTING INTO THE 
FUTURE: JETSTREAM 

TECHNOLOGY 
ANGELA RUSSELL RNBN CPN(C) 
Vascular Resource Nurse 
Hamilton General Hospital 

DISCLOSURES 

 Boston Scientific: Clinical Nurse Specialist 

PERIPHERAL VASCULAR 
DISEASE 
Common circulatory disease in which narrowing of the arteries which reduce 
blood flow to the limbs. Widespread accumulation of fatty deposits in the 
arteries (artherosclerosis). Severity of the claudication varies widely, from mild 
discomfort to debilitating pain.  
Symptoms: 

Leg pain when walking ( claudication) 

Muscle pain or cramping 

Leg numbness or weakness 

Change of colour  

Sores or ulcers that won’t heal 

No pulse or weak pulse in limbs 

Coldness in limb 
 

 

 

PERIPHERAL 
ENDOVASCULAR SURGERY 
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FEMORAL ARTERY 

  The usual suspect 
 Claudication vs critical limb ischemia 
 Symptoms matter more than the pictures 

  Typical disease is at ‘Hunter’s canal’/abductor hiatus/above knee 
popliteal artery/femoral popliteal junction 

OTHER SOURCES OF 
ARTHERECTOMY 

HAMILTON GENERAL 
HOSPITAL 
§  First Hospital in Canada 

§ Consider a proctor hospital  

§ Currently 26 cases have been performed 

§ 6 Vascular surgeons 
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REASONS 

•  Hard atherosclerotic plaque 

•  Calcium, like an eggshell or coral reef 

•  Balloon likely not enough here 

•  Stent vs atherectomy 

•  Location and anatomy – may get crushed due to movement 

PATIENT TYPES 

BOSTON SCIENTIFIC  RESULTS 
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ITEMS YOU WILL NEED 
• Jetstream Console 

• Jetstream Device ( 2 sizes) 
•   2.4/3.4 size, which is the above knee device 
•   2.1/3.0 size, which is the below knee device 

§ RotoGlide 

§ Nitroglycerin 

§ Verapamil 

§ 1000 ml Normal Saline 

§ Thruway wire (0.14 300cm Long Taper/Straight) 

§ Flushing basin 

 

 

SETUP 

SETUP 

q This is the basic setup that we use at Hamilton General. We have a Stille EVAR bed 
that comes with an extension, so we use a back table setup to accommodate standing 
closer the surgical field and provide room for all the wires, catheters and implants.  

q We use an large flushing basin to filled with 2 bags of Heparinized Saline (1000 UI 
in 1000 ml Normal Saline) to help flush catheters, wire and implants during the 
procedures. It is important to always flush with clean heparinized saline to prevent 
any debris getting in the devices. The scrub nurse will have 500ml Heparinized saline 
on the back table for flushing purposes.  

q  In Jetstream cases, you will need an additional solution bowl with Heparinized 
Saline ( 250ml) to prime the device. This can be passed off once the priming is done.  

CONSOLE 

This is the Console. Should be 
attached to an IV pole.  It needs 
to be plugged in at all times. It 
can wiped down with regular 
cleaning supplies.  The power 
button is located on the front of 
the machine.  
 

 



18-10-12	

5	

IRRIGATION 
You will need to mix 1 vial ROTOGLIDE  
(company product), Verapamil 5mg, and 
1mg Nitroglycerin (200mcg/ml total of 
5ml)  in 1000 ml Normal Saline. 

***IMPORTANT TO NOTE*** 

If your patient has any allergies to EGGS 
or OLIVE OIL, then you will not be able 
to use this product.  

You can still use the verapamil and 
nitroglycerin in the Normal Saline, it may 
not glide as easy.   

This solution is to help prevent spasming 
of the artery during the procedure. 

 

PACKAGING 

The device is packaged in a hard sealed 
cardboard box.  

The packaging has two options to open. 
You can open directly from the first 
plastic  layer to the scrub nurse.  

 Or you can open using the Peel back 
layer. This is the technique we use. The 
scrub nurse grabs the device using two 
hands from the sterile opened package.  

Be sure, as the circulating nurse to use 
two hands to hold the outer packaging.  

OPENING THE DEVICE 

Take off outer package Peel Back the inside layer 

LOADING THE 
DEVICE 
The scrub nurse will hand off the part 
that has the power cord, iv tubing and 
drainage bag to circulating nurse.  

The circulating nurse will then hook up the 
Power cord ( red dot to red dot) , anchor 
the drainage bag, ( ensure that the white 
cap is attached) and then put the 
mechanism inside the doors. This should 
align nicely.  Then Pull taunt the IV tubing 
through the “bubble detector” and 
puncture IV solution.  

There is an IV port there to help eliminate 
air if needed.  
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LOADING THE CONSOLE PRIMING 

In order for the device to work properly, 
you must first prime.  Using a solution bowl, 
with heparinized saline, hold the device 
there, the circulating nurse will Press PRIME 
on machine, and it will run the fluid through 
for roughly 2 minutes.  

Once you finish priming, be sure to use a 
wet sponge to activate the hydrophilic 
coating on the catheter, before the surgeon 
uses it.  

The fluid you flushed into can be discarded.  

THRUWAY WIRE 

The surgeon will need a 0.14 wire to 
cross the lesion.  The THRUWAY wire is a 
Boston Scientific product that is commonly 
used.  

Once the surgeon crosses the lesion,  load 
the Thruway wire into the device,  and 
into the wire holder at the side. This step 
has to be done, as the Jetstream will not 
work.  
 

USING JETSTREAM 
Scrub nurse or Resident can load the 
device. Dr Harlock using the Jetstream! 
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TROUBLE SHOOTING 
  If you get this error, “LUBE”, this means 
that there is a bubble in the system. You 
will need to adjust the IV tubing and then 
continue flushing the system.  

  Power on the device will not turn on, if 
the console is not plugged in. It does not 
have an internal battery.  

  If the JetStream is not working, ensure 
the Thruway wire is align in the holder at 
the side of the device.  

  Discard vial of Rotaglide lubricant if 
there are particulates in the emulsion or 
if an oiling-out (separation) of emulsion 
has occurred (identified by yellowish 
streaking or the accumulation of 
yellowish droplets) 

CLEAN UP 

  The device along with solution can be put in regular garbage. The blades are not 
sharp, therefore will not injure anyone. In all situations, best practise is to follow your 
hospital’s policy. 

  The Console can be wiped down with your regular disinfectant wipes.  

  Storage of Console and Devices should be outside of the OR theatre.  Jetstreams 
should be in a Clean Core area.  

 

RESOURCES 

  Be sure to contact your REPS  for 
support! They are great source of 
knowledge and help when teaching new 
staff or colleagues.  Also for any trouble 
shooting!  

THANK YOU!  ANY QUESTIONS??? 



18-10-12	

1	

 
Hypertension 2020 

Putting	the	Guidelines	into	Practice	

George Honos MD FRCPC FCCS FACC 
Head of Cardiology 

Medical Administrator of CV Program 
CHUM 

Associate Professor of Medicine 
Université of Montréal 

•  Relationships	with	commercial	interests:	
•  Grants/Research	Support:	None 

•  Speakers	Bureau/Honoraria:	Amgen, Astra-Zeneca, Bayer, 
BMS-Pfizer Alliance, Boehringer-Ingelheim, Janssen, Novo-
Nordisk, Roche, Sanofi, Servier 

•  Consulting	Fees:	Amgen, Astra-Zeneca, Bayer, BMS-Pfizer 
Alliance, Boehringer-Ingelheim, Novo-Nordisk, Roche, Sanofi, 
Servier 

•  Data	Safety	and	Monitoring:	None 

Disclosures 

•  This	program	has	received	financial	support	from	
Servier	in	the	form	of	an	educational	grant	

•  This	program	has	not	received	any	in-kind	support	

•  Potential	for	conflict(s)	of	interest:	
•  Dr. George Honos has	received		an	honoraria	funding	
from	Servier,	who	has	product(s)	in	this	therapeutic	
area	

Disclosure of Commercial Support 

•  The	information	presented	is	based	on	recent	
information	that	is	explicitly	‘‘evidence-based’’	and		
is	solely	based	on	Hypertension	Canada	Guidelines	

Mitigating Potential Bias 



18-10-12	

2	

•  Canada	has	the	world’s	highest	reported	national	
blood	pressure	control	rates		

•  Hypertension	Canada	is	known	as	the	most	credible	
source	for	evidence-based	hypertension	guidelines	
with	a	well-validated	review	process	and	effective	
dissemination	and	implementation	techniques	
across	Canada	

Evidence-Based Annual Guidelines 

At	the	conclusion	of	this	activity,	participants	will	be	able	to:	

•  Apply	appropriate	methods	for	making	a	diagnosis	of	
hypertension		

•  Implement	evidence-based	threshold	and	target	BPs	

•  Integrate	new	guidelines	for	hypertension	management	
including:	
•  Use	of	longer-acting	over	shorter-acting	diuretics	
•  Use	of	single	pill	combinations	as	a	first-line	treatment	

Learning Objectives 

Hypertension 2020 

Today’s	focus:	

•  Longer	acting	(thiazide-like)	diuretics	are	preferred		
vs.	shorter	acting	(thiazides)		

•  Single	pill	combinations	as	a	first	line	treatment	
(regardless	of	the	extent	of	BP	elevation)		

Hypertension 2020 

What’s	still	important?	

•  The	diagnosis	of	hypertension	should	be	based		
on	out-of-office	measurements;	in	the	office,		
use	automated	office	BP	monitoring	(AOBP)	

•  The	threshold	and	target	blood	pressures	are	lower		
in	those	at	greater	risk	
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Case	1.	Office vs. Out-of-Office  
BP Measurements in the DIAGNOSIS of Hypertension:  

Which One to Believe? 
•  57-year-old	account	executive	presents	for	BP	follow-up	visit	

•  Elevated	BP	identified	2	months	ago	during	annual	exam	

•  Interim	BPs	taken	at	local	pharmacies	have	all	been	normal	

•  Normal	hematology,	biochemistry,	renal	function	and	electrolytes	

•  Normal	EKG	with	no	evidence	of	LVH	

•  Office	BP	using	auscultatory	wall-mounted	mercury	
sphygmomanometer:	152/102	mmHg	

•  How	would	you	explain	this	observation?	

 
  

1.  Out	of	office	assessment	
is	the	preferred	means		
of	hypertension	Dx	

2.  Measurement	using	
electronic		
(oscillometric)	upper	arm	
devices	is	preferred	over	
auscultation	

Hypertension Diagnostic Algorithm 

ABPM	=	ambulatory	blood	pressure	measurement	
AOBP	=	automated	office	blood	pressure	

Clinic	BP	as	alternate	method	

Out-of-Office Assessment is the  
Preferred Means of Diagnosing Hypertension 

AOBP	=	automated	office	blood	pressure	
OBPM	=	office	BP	measurement	

ABPM	=	ambulatory	BP	measurement	
HBPM	=	home	BP	measurement	

Out-of-Office BP Measurements 

•  Out-of-office	measurement	identifies	white	coat	
hypertension	and	masked	hypertension	

•  ABPM	has	better	predictive	ability	than	OBPM	and	is	
the	recommended	out-of-office	measurement	method	

•  HBPM	has	better	predictive	ability	than	OBPM	and	is	
recommended	if	ABPM	is	not	tolerated,	not	readily	
available	or	due	to	patient	preference	

ABPM	=	ambulatory	blood	pressure	measurement	
HBPM	=	home	BP	measurement	
OBPM	=	office	BP	measurement	
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The Prognosis of White Coat 
and Masked Hypertension 

 Automated Office (unattended, AOBP)  
Oscillometric (electronic) 

 Automated Office BP Measurement Preferred 

•  Automated	office	blood	pressure	(AOBP)	is	the	preferred	
method	of	performing	in-office	BP	measurement	
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 Automated Office BP Measurement 

•  More	closely	approximates	ABPM	than	routine	
office	BPs	(mitigates	white	coat	effect)1-3		

•  Is	more	predictive	of	end	organ	damage		
(LVMI,	proteinuria	and	cIMT),	similar	to	ABPM4-6	

1.  Beckett	L,	et	al.	BMC	Cardiovasc	Disord	2005;5:18;	2.	Myers	MG,	et	al.	J	Hypertens	2009;27:280-6;		
3.	Myers	MG,	et	al.	BMJ	2011;342;d286;4.	Campbell	NRC,	et	al.	J	Hum	Hypertens	2007;21:588-90;		

5.	Andreadis	EA,	et	al.	Am	J	Hypertens	2011;24:661-6;	6.	Andreadis	EA,	et	al.	Am	J	Hypertens	2012;25:969-73.	

ABPM	=	ambulatory	blood	pressure	measurement	
LVMI	=	left	ventricular	mass	index	
cIMT	=	carotid	intima	media	thickness	

Reflection Case 1 

•  What	device	do	you	currently	use	in	the	office		
to	measure	BP?	

•  What	do	you	tell	patients	about	home	BP	
assessment?	

Hypertension 2020 

What’s	still	important?	

•  The	diagnosis	of	hypertension	should	be	based		
on	out-of-office	measurements;	in	the	office,		
use	automatic	office	BP	monitoring	(AOBP)	

•  The	threshold	and	target	blood	pressures	are	lower		
in	those	at	greater	risk	

Case 2. BP Control:  
A Moving Target? 

•  Jim	is	76	years	old,	recent	MI	2	years	ago	

•  Comes	to	the	office	for	hypertension	follow-up,		no	residual	angina	

•  Hypertension	known	for	the	last	20	years	with	BP	~135/80	mmHg	
average	at	home	

•  Rx:	amlodipine	5	mg	qd,	olmesartan	20	mg	qd,	hydrochlorothiazide		
25	mg	qd,	bisoprolol	5	mg	qd	for	hypertension	

•  Normal	cardiovascular	exam	today,	office	BP	135/80	mmHg	

•  Normal	hematology,	LDL-C	at	target,	creatinine	and	electrolytes		
within	normal	limits	

•  EKG	with	anterior	infarct,	no	LVH,	normal	LV	function	on	echo	

•  What	should	be	his	BP	target?	
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Population	 SBP	 DBP	

High	Risk	(SPRINT	population)	#	 ≥	130	 NA	

Diabetes	 ≥	130	 ≥	80	

Moderate	*	 ≥	140	 ≥	90	

Low	risk	(no	TOD	or	CV	risk	factors)	 ≥	160	 ≥	100	

Usual Office BP Threshold Values for  
Initiation of Pharmacological Treatment 

AOBP	=	automated	office	blood	pressure		
TOD	=	target	organ	damage	
SBP	=	systolic	blood	pressure	
DBP	=	diastolic	blood	pressure	

# Based on AOBP 

*AOBP threshold ≥ 135/85 mmHg 

Treatment	consists	of	health	behaviour	±	pharmacological	management	

Population	 SBP	 DBP	

High	Risk	#	 <	120	 NA	

Diabetes	 <	130	 <	80	

All	others*	 <	140	 <	90	

Recommended Office BP Treatment Targets 

# Based on AOBP 
*AOBP threshold ≥ 135/85 mmHg 

New Guideline Post-SPRINT  

•  For	high-risk	patients,	aged	≥	50	years,	with	systolic	BP	
levels	≥130	mm	Hg,	intensive	management	to	target	a	
systolic	BP	≤120	mm	Hg	should	be	considered		

•  Intensive	management	should	be	guided	by	automated	
office	BP	measurements	

•  Patient	selection	for	intensive	management	is	
recommended	and	caution	should	be	taken	in	certain		
high-risk	groups	

New Thresholds/Targets for the High-Risk Patient  
     Post-SPRINT: Who does this apply to? 

•  There	was	an	increased	risk	of	renal	deterioration,	potassium	abnormalities	
and	hypotension	with	intensified	therapy	

•  Patients	with	one	or	more	clinical	indications	should	consent	to	intensive	
management	

* Four variable MDRD equation 
† Framingham Risk Score, D'Agastino, Circulation 2008 

Clinical	or	sub-clinical	cardiovascular	disease	
OR 

Chronic	kidney	disease	(non-diabetic	nephropathy,	proteinuria	<1	g/d,	
*estimated	glomerular	filtration	rate	20-59	mL/min/1.73m2)	

OR 
†Estimated	10-year	global	cardiovascular	risk	≥15%		

OR 
Age	≥	75	years	
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New Thresholds/Targets for the High-Risk Patient 
Post-SPRINT: Who does this NOT apply to? 

Limited	or	No	Evidence:	
•  Heart	failure	(EF	<35%)	or	recent	MI	(within	last	3	months)	
•  Indication	for,	but	not	currently	receiving,	a	beta-blocker	
•  Institutionalized	elderly	

Inconclusive	Evidence:		
•  Diabetes	mellitus	
•  Prior	stroke	
•  eGFR	<	20	ml/min/1.73m2	

Contraindications:		
•  Patient	unwilling	or	unable	to	adhere	to	multiple	medications	
•  Standing	SBP	<110	mmHg	
•  Inability	to	measure	SBP	accurately	
•  Known	secondary	cause(s)	of	hypertension	

Reflection Case 2 

•  Do	you	document	BP	targets	on	the	patient's	chart/
EMR?	

•  How	do	you	communicate	BP	targets		
to	your	patient?	

Hypertension 2020 

Today’s	focus:	

•  Longer	acting	(thiazide-like)	diuretics	are	preferred		
vs.	shorter	acting	(thiazides)			

•  Single	pill	combinations	should	be	used	as	a	first	line	
treatment	(regardless	of	the	extent	of	BP	elevation)		

Case 3. Diuretics for Hypertension:  
A Fluid Situation? 

•  Matthew,	a	smoker,	53	years	of	age,	is	director	of	finances	at	your	hospital		

•  A	diagnosis	of	stage	1	HTN	was	made	at	his	annual	medical	exam		
2	years	ago	

•  He	lost	15	pounds,	walks	to	work	everyday,	but	is	unable	to	stop	smoking		

•  HbA1c	and	lipids	are	normal		

•  No	signs	or	symptoms	of	target	organ	damage	

•  His	initial	Rx	was	hydrochlorothiazide	25	mg	qd	but	with	home	BP	readings	
averaging	154/90		mmHg	in	the	AM		before	meds	and	132/84	in	the	PM		

•  You	consider	other	options:	leave	things	as	they	are?		add	another	drug?	
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Longer-acting Diuretics Should be Preferred 
(i.e., thiazide-like are preferred to thiazides) 

Longer-acting	(thiazide-like):	chlorthalidone,	indapamide	

Shorter-acting	(thiazides):	hydrochlorothiazide	

Diuretics and Hypertension 
BA (%) T½ (h) Duration (h) 

Thiazides and 
thiazide-like 
diuretics 

Hydrochlorothiazide 65-75 3,0-10,0 6-12 
Chlorothiazide 30-50 15,0-25,0 6-12 
Chlorthalidone 65 24,0-55,0 24-72 
Bendrofluméthiazide 90 2,5-5,0 18-24 
Indapamide 90 6,0-15,0 24-36 
Métolazone 65 14 12-24 

Loop diuretics 
 

Bumétanide 80-90 0,3-1,5 4-6 
Furosémide 10-100 0,3-4,0 6-8 
Torsémide 80-100 3,0-4,0 6-8 

Potassium 
sparing 
diuretics 
 

Amiloride 15-20 17,0-26,0 24 
Triamtérène 83 (55)* 3,0 (3,0)* 7-9 
Spironolactone > 90 1,5-15,0† 48-72 
Éplérenone 69 2,2-9,4 n.d. 

*Les parenthèses représentent le métabolite actif.  †La demi-vie d’un métabolite actif, le canrénoate de potassium, est de 15 h. 
BD = bioavailability; T½ = half-life; n.d. = non disponible 
Adapté de Brater DC, dans Principles of Pharmacology: Based Concepts and Clinical Applications. 1995: 657-672, with permission from Springer 
Science and Business Media; Delyani JA, et coll. Cardiovasc Drug Rev 2001; 19:185-200; Rosenberg J, et coll. Cardiovasc Drug Ther 2005; 
19:301-306; Sica DA. Congest Heart Fail 2003; 9:100-105. 
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P<0.001 

P=0.007 

Kruskal-Wallis	test	used	with	Dunn’s	test	for	multiple	comparisons;	comparison	between	baseline	and	Wilcoxon	
signed	rank	test	results.	Mean	24h	SBP	was		significantly	lower	for	the	chlorthalidone	group	than	for	the	HCTZ	group	
at	week	4	(125.52	vs.	139.71	mmHg,	respectively,	P=0.019)	and	week	12	(121.87	vs.	136.64	mmHg,	respectively,	
P=0.013).	Intent-to-treat	population.	

Chlorthalidone More Effective Than 
Hydrochlorothiazide in BP Reduction 

Pareek	AK,	et	al.	J	Am	Coll	Cardiol	2016;67(4):379-89 

Diuretic Type Meta-Analysis vs. Placebo 

•  Both	types	of	diuretics	reduced	CV	events,	cerebrovascular	
events,	and	HF		

•  Only	thiazide-like	diuretics	additionally	reduced	coronary		
events	and	all-cause	mortality	

Olde	Engberink	RH.	Hypertension	2015;65(5):1033-40 

Event	 Thiazide-Type	 Thiazide-Like	

CV	 0.67	(.56-.81)	 0.67	(0.60-0.75)	

Coronary		 0.81	(0.63-1.05)	 0.76	(0.61-0.96)	

Cerebrovascular	 0.52	(0.38-0.69)	 0.68	(0.57-0.80)	

Heart	Failure	 0.36	(0.16-0.84)	 0.47	(0.36-0.61)	

All-cause	Mortality	 0.86	(0.75-1.00)	 0.84	(0.74-0.96)	
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Summary:  
Longer-Acting Diuretics Preferred 

•  Longer-acting	(thiazide-like)	diuretics	appear	more	
effective	at	reducing	CV	events	and	SBP	&	DBP	than	
shorter-acting	(thiazide)	diuretics	

Reflection Case 3 

•  In	patients	who	are	currently	taking	a	short-acting	
diuretic	and	have	good	blood	pressure	control,		
should	you	change	their	therapy?	

•  How	are	you	determining	what	constitutes	good	blood	
pressure	control?	

Hypertension 2020 

Today’s	focus:	

•  Longer	acting	(thiazide-like)	diuretics	are	preferred		
vs.	shorter	acting		(thiazide)	

•  Single	pill	combinations	should	be	used	as	a	first	line	
treatment	(regardless	of	the	extent	of	BP	elevation)	

Case 4. Lightening the Load in the Management  
of the Patient with Multiple Risk Factors 

•  Wally	is	a	59-year-old	who	has	a	remote	history	of	prediabetes,		
mild	hypertension	and	dyslipidemia.		You	haven’t	seen	him	for		
3	years	–	he	says	“I	just	got	tired	of	taking	all	those	pills.”				

•  Motivated	by	his	family	(older	sib	just	had	an	MI),		
Wally	presents	for	reassessment	of	his	CV	risks,	with	these	results:			
BP	146/92,	HbA1c	=	6.8%,	LDL	=	3.9.		

•  As	you	consider	his	antihypertensive	therapy,	Wally	says	wistfully	–	
“Bet	you’re	gonna	load	me	up	with	pills	again…”	

•  What	antihypertensive	therapy	would	you	consider	for	this	patient?	
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TARGET	<	140	mmHg	systolic	AND	<	90	mmHg	diastolic	

First Line Recommendations Circa 1999-2016 

Thiazide	
diuretic	 	ACEi		 Long-acting	

CCB	ARB	 Beta-	
blocker*	

*Not	indicated	as	first	line	therapy	for	patients	over	60	yrs.	

A	combination	of	2	first	line	drugs	may	be	considered	as	initial	therapy	if	the	blood	pressure		
is	≥20	mmHg	systolic	or	≥10	mmHg	diastolic	above	target	

Health	behaviour	management	

Thiazide/	
thiazide-like*	 	ACEI§		 Long-acting	

CCB	

TARGET	<135/85	mmHg	(automated	measurement	method)	

ARB	§	 Beta-	
blocker†	

 First Line Treatment of Adults with Systolic/Diastolic  
Hypertension Without Other Compelling Indications 

Health	behaviour	management	

Single	pill		
combination**	

†	BBs	are	not	indicated	as	first	line	therapy	for	age	60	and	above	
§Renin	angiotensin	system	(RAS)	inhibitors	are	contraindicated	in	pregnancy	and		

caution	is	required	in	prescribing	to	women	of	child	bearing	potential	

*	Longer-acting	(thiazide-like)	diuretics	are	preferred	over	shorter-acting	(thiazide)	diuretics	

New	 INITIAL TREATMENT 

**Recommended	SPC	choices	are	those	in	which	an	ACE-I	is	combined	with	a	CCB,		
an	ARB	with	a	CCB,	or	an	ACE-I	or	ARB	with	a	diuretic	

Advantages of Single Pill Combinations (SPCs) 

•  SPC	therapy	is	associated	with	better	adherence		
vs.	free	combinations1	

•  A	regimen	featuring	initial	prescription	of	SPC	leads	to	
better	BP	control2	

•  Initial	combination	therapy	is	associated	with	↓	risk	of	CV	
events	than	monotherapy3,4	

1.  Sherrill	B,	et	al.	J	Clin	Hypertens	2011;13:898-909;	
2.  Feldman	RD,	et	al.	Hypertension	2009;53:646-53;	

3.  Corrao	G,	et	al.	Hypertension	2011;58:566-72;	
4.  Gradman	AH,	et	al.	Hypertension	2013;61(2):309-18.	

Poor medication adherence 

1. Vrijens B, et al. BMJ. 2008;336(7653):1114-1117.  
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persistence when only one prescription was purchased and
only one day of follow-up was available. After 12 months,
34% of single-pill and 57% of two-pill users had discontinued
amlodipineþperindopril. Median persistence time for the
single-pill group was 42 months (95% CI 33 to "43), but
only 7 months in the two-pill group (95% CI 5–9). The
unadjusted univariate hazard ratio for discontinuation in the
two-pill versus single-pill group was 1.99 (95% CI 1.88–2.10).
In a multivariate model adjusted for potential confounding
variables listed in Table 1, the hazard ratio for risk of discon-
tinuation was minimally changed, 1.94 (95% CI 1.83–2.06).

After allowance for switching medication and exclusion of
the small proportion receiving only a single prescription, per-
sistence curves on any subsequent calcium channel and

angiotensin inhibition, based on the original group alloca-
tions, are shown in Figure 2. After 12 months, 28% of single-
pill and 47% of two-pill users had discontinued any calcium
channel and angiotensin inhibition. Median persistence time
for the single-pill group was >48 months, but was only 15
months in the two-pill group (95% CI 13–17). The unadjusted
univariate hazard ratio for discontinuation in the two-pill ver-
sus single-pill group was 1.86 (95% CI 1.75–1.98), and was lit-
tle changed in the multivariate model, 1.86 (95% CI
1.74–1.99).

Mortality survival curves based on the original group allo-
cations (but with no exclusions) are shown in Figure 3. After
48 months, 8% of single-pill users and 18% of two-pill users
had died. In the unadjusted univariate model, the hazard
ratio for risk of death in the two-pill versus single-pill group
was 2.81 (95% CI 2.42–3.26). In the multivariate model
adjusted for potential confounding variables in Table 1, the
hazard ratio for risk of death was markedly reduced, 1.83
(95% CI 1.55–2.16).

There were other findings of note in the multivariate mod-
els. Females in the two-pill group were 14% (95% CI 9–19)
more likely to cease treatment than males; those aged 60–69
years were 13% (95% CI 6–19) more likely to cease than
those under 60 years; those on high dose amlodipine (10mg)

Figure 1. Persistence curves for patients allocated to single-pill and two-pill
therapy. Sample numbers at time points are shown.

Figure 2. Persistence curves on any calcium channel and angiotensin inhibition,
based on original single-pill and two-pill allocations. Sample numbers at time
points are shown.

Figure 3. Mortality survival curves based on the original single-pill and two-pill
allocations. Sample numbers at time points are shown.

Table 1. Demographic and key clinical details in the two groups.
Single-pill
group

n¼ 9340

Two-pill
group

n¼ 3093

Mean age (95% CI) at study entry, years 67.8 (67.6–68.1) 71.5 (71.0–71.9)$
Male gender 4577 (49%) 1418 (46%)†
Amlodipine high dose at entry (10mg) 1869 (20%) 769 (25%)$
Perindopril high dose at entry (8–10mg) 5109 (55%) 1224 (40%)$
Pre-study hypertension therapy:
Nil Rx 877 (9%) 151 (5%)$
1–3 years 2732 (29%) 732 (24%)
4þ years 5731 (61%) 2210 (71%)

Drugs for hypertension over 1 year pre-study:
0 classes 1037 (11%) 180 (6%)$
1–2 classes 6960 (75%) 2168 (70%)
3þ classes 1343 (14%) 745 (24%)

Prescription volume in study:
0–19/year 4730 (51%) 1098 (36%)$
20–49/year 3429 (37%) 1301 (42%)
50þ/year 1181 (13%) 694 (22%)

ATC 3 drug count over 1 year pre-study:
0–3 2501 (27%) 478 (16%)$
4–6 3081 (33%) 836 (27%)
7–9 2219 (24%) 860 (28%)
10þ 1539 (17%) 919 (30%)

Diabetes 1512 (16%) 632 (20%)$
Hyperlipidemia 4029 (43%) 1583 (51%)$

Continuous variables contrasted with t-test, frequencies contrasted with v2:
$p< .001, †p¼ .002. Prescription volume in study, one measure of complexity
of care, excludes medication for hypertension. ATC 3 drug count refers to the
Anatomical Therapeutic Chemical classification system pharmacologic sub-
group, another measure of complexity of care. Clinical diagnoses were inferred
from relevant concomitant medication data.

SINGLE- VERSUS TWO-PILL THERAPY IN HYPERTENSION 1785

Long-term	persistence	with	single-pill,	fixed-dose	combination	
therapy	versus	two	pills	of	amlodipine	and	perindopril	for	

hypertension	
	
		-  After	12	months,	rate	of	

discontinuation	was:	
-  34%	of	single-pill	

group	
-  57%	of	two-pill	

group	
-  Median	persistence	

time:		
-  42	months	single-

pill	group		
-  7	months	in	the	

two-pill	group	
-  In	a	multivariate	model	

adjusted	for	potential	
confounding	variables:	
-  HR	for	risk	of	

discontinuation	in	
two-pill	vs	single-
pill	group	was	1.94	
(95%	CI	1.83–2.06).		 Leon A. Simons, Eric Chung & Michael Ortiz (2017) Long-term persistence with single-pill, fixed-

dose combination therapy versus two pills of amlodipine and perindopril for hypertension: 
Australian experience, Current Medical Research and Opinion, 33:10, 1783-1787  

2	key	studies	establishing	the	utility	of	SPCs	as	first	line:	
	

HOPE-3.	N	Engl	J	Med	2016;374(21):2009-20	

Pivotal	study	demonstrating	the	superiority	of	an	SPC		
(ARB/diuretic)		vs.		Placebo	

	

ACCOMPLISH.	N	Engl	J	Med	2008;359(23):2417-28	
Demonstration	of	efficacy	of	ACEI/CCB	SPC	vs.	active	control	

SPC Combining an ACEI/ARB  
With CCB/Diuretic as First Line Rx 

Poor medication adherence 

1. Vrijens B, et al. BMJ. 2008;336(7653):1114-1117.  



18-10-12	

12	

Meta-analysis: SPCs and adherence 

1. Sherrill B, et al. J Clin Hypertens. 2011;13(12):898-909. 

persistence when only one prescription was purchased and
only one day of follow-up was available. After 12 months,
34% of single-pill and 57% of two-pill users had discontinued
amlodipineþperindopril. Median persistence time for the
single-pill group was 42 months (95% CI 33 to "43), but
only 7 months in the two-pill group (95% CI 5–9). The
unadjusted univariate hazard ratio for discontinuation in the
two-pill versus single-pill group was 1.99 (95% CI 1.88–2.10).
In a multivariate model adjusted for potential confounding
variables listed in Table 1, the hazard ratio for risk of discon-
tinuation was minimally changed, 1.94 (95% CI 1.83–2.06).

After allowance for switching medication and exclusion of
the small proportion receiving only a single prescription, per-
sistence curves on any subsequent calcium channel and

angiotensin inhibition, based on the original group alloca-
tions, are shown in Figure 2. After 12 months, 28% of single-
pill and 47% of two-pill users had discontinued any calcium
channel and angiotensin inhibition. Median persistence time
for the single-pill group was >48 months, but was only 15
months in the two-pill group (95% CI 13–17). The unadjusted
univariate hazard ratio for discontinuation in the two-pill ver-
sus single-pill group was 1.86 (95% CI 1.75–1.98), and was lit-
tle changed in the multivariate model, 1.86 (95% CI
1.74–1.99).

Mortality survival curves based on the original group allo-
cations (but with no exclusions) are shown in Figure 3. After
48 months, 8% of single-pill users and 18% of two-pill users
had died. In the unadjusted univariate model, the hazard
ratio for risk of death in the two-pill versus single-pill group
was 2.81 (95% CI 2.42–3.26). In the multivariate model
adjusted for potential confounding variables in Table 1, the
hazard ratio for risk of death was markedly reduced, 1.83
(95% CI 1.55–2.16).

There were other findings of note in the multivariate mod-
els. Females in the two-pill group were 14% (95% CI 9–19)
more likely to cease treatment than males; those aged 60–69
years were 13% (95% CI 6–19) more likely to cease than
those under 60 years; those on high dose amlodipine (10mg)

Figure 1. Persistence curves for patients allocated to single-pill and two-pill
therapy. Sample numbers at time points are shown.

Figure 2. Persistence curves on any calcium channel and angiotensin inhibition,
based on original single-pill and two-pill allocations. Sample numbers at time
points are shown.

Figure 3. Mortality survival curves based on the original single-pill and two-pill
allocations. Sample numbers at time points are shown.

Table 1. Demographic and key clinical details in the two groups.
Single-pill
group

n¼ 9340

Two-pill
group

n¼ 3093

Mean age (95% CI) at study entry, years 67.8 (67.6–68.1) 71.5 (71.0–71.9)$
Male gender 4577 (49%) 1418 (46%)†
Amlodipine high dose at entry (10mg) 1869 (20%) 769 (25%)$
Perindopril high dose at entry (8–10mg) 5109 (55%) 1224 (40%)$
Pre-study hypertension therapy:
Nil Rx 877 (9%) 151 (5%)$
1–3 years 2732 (29%) 732 (24%)
4þ years 5731 (61%) 2210 (71%)

Drugs for hypertension over 1 year pre-study:
0 classes 1037 (11%) 180 (6%)$
1–2 classes 6960 (75%) 2168 (70%)
3þ classes 1343 (14%) 745 (24%)

Prescription volume in study:
0–19/year 4730 (51%) 1098 (36%)$
20–49/year 3429 (37%) 1301 (42%)
50þ/year 1181 (13%) 694 (22%)

ATC 3 drug count over 1 year pre-study:
0–3 2501 (27%) 478 (16%)$
4–6 3081 (33%) 836 (27%)
7–9 2219 (24%) 860 (28%)
10þ 1539 (17%) 919 (30%)

Diabetes 1512 (16%) 632 (20%)$
Hyperlipidemia 4029 (43%) 1583 (51%)$

Continuous variables contrasted with t-test, frequencies contrasted with v2:
$p< .001, †p¼ .002. Prescription volume in study, one measure of complexity
of care, excludes medication for hypertension. ATC 3 drug count refers to the
Anatomical Therapeutic Chemical classification system pharmacologic sub-
group, another measure of complexity of care. Clinical diagnoses were inferred
from relevant concomitant medication data.

SINGLE- VERSUS TWO-PILL THERAPY IN HYPERTENSION 1785

Long-term	persistence	with	single-pill,	fixed-dose	combination	
therapy	versus	two	pills	of	amlodipine	and	perindopril	for	

hypertension	
	
		-  After	12	months,	rate	of	

discontinuation	was:	
-  34%	of	single-pill	

group	
-  57%	of	two-pill	

group	
-  Median	persistence	

time:		
-  42	months	single-

pill	group		
-  7	months	in	the	

two-pill	group	
-  In	a	multivariate	model	

adjusted	for	potential	
confounding	variables:	
-  HR	for	risk	of	

discontinuation	in	
two-pill	vs	single-
pill	group	was	1.94	
(95%	CI	1.83–2.06).		 Leon A. Simons, Eric Chung & Michael Ortiz (2017) Long-term persistence with single-pill, fixed-

dose combination therapy versus two pills of amlodipine and perindopril for hypertension: 
Australian experience, Current Medical Research and Opinion, 33:10, 1783-1787  

2	key	studies	establishing	the	utility	of	SPCs	as	first	line:	
	

HOPE-3.	N	Engl	J	Med	2016;374(21):2009-20	

Pivotal	study	demonstrating	the	superiority	of	an	SPC		
(ARB/diuretic)		vs.		Placebo	

	

ACCOMPLISH.	N	Engl	J	Med	2008;359(23):2417-28	
Demonstration	of	efficacy	of	ACEI/CCB	SPC	vs.	active	control	

SPC Combining an ACEI/ARB  
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Reflection Case 4 

•  Will	you	start	patients	with	newly	diagnosed	mild	
hypertension	on	single	pill	combination	therapy?	

•  What	are	the	barriers	to	prescribing	SPCs?	

Antihypertensive Combination in Canada with 
Long-acting diuretics or CCB 

1.  Longer-acting	(thiazide-like)	diuretics:	
•  Perindopril-indapamide	(Coversyl plus)	

Doses:	4/1.25,	8/2.5	
•  Atenolol/chlorthalidone	
•  Azylsartan-chlorthalidone	(Edarbyclor)	

Doses:	40/12.5,	40/25	

2.  CCB	:	
•  Perindopril/amlodipine	(Viacoram)	

Doses:	3.5/2.5,	7/5,	14/10	
•  Telmisartan/amlodipine	(Twynsta)	

Doses:	40/5,	40/10,	80/5,	80/10	
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Laurent, J. Hypertension, 2015, 33, 653 

Per	3.5/Amlo	2.5	
Non	inferiority	

P<0.001	

P=0.003	

Per	3.5/Amlo	2.5	
Superiority	

P<0.001	

P<0.001	 P<0.001	

Perindopril	3.5/Amlodipine	2.5	mg	is	superior	than	placebo	as	well	as	individual	components		
and	non	inferior	to	the	lowest	approved	doses	of	individual	components	

Perindopril 3.5 / Amlodipine 2.5 mg in  
first line is equipotent to Amlodipine 5mg 
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Laurent, J. Hypertension, 2015, 33, 653 

p=0.018	

Perindopril 3.5 / Amlodipine 2.5 mg in  
first line leads to more patients controlled 
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Viacoram 
14/10 

CCB 
Amlodipine 
10mg 

ACE inhibitor 
Perindopril 
Erb16mg 

Emergent Adverse Events 30.8% 38.6% 27.7% 

Treatment withdrawal EAE 3.6% 4.6% 4.0% 

Peripheral edema 7.2% 12.5% 0.4% 

Headache 2.5% 2.9% 2.9% 

Hyperkalaemia - - 0.4% 

Cough 3.2% 0.7% 2.9% 

Hypotension 1.1% - 0.7% 

Orthostatic hypotension - - 0.4% 

Elliott, JASN, 2015 

Ø  42% significantly less peripheral edema with Viacoram 14/10 
as compared to amlodipine 10mg 

Perindopril 14/Amlodipine 10 mg is as safe  
as the highest dose of individual components 

Interrupted time series analysis of adverse events 24 months before and 12 months 
after commercialization of (A) 8 generic losartan analogs, (B) 5 generic valsartan 

analogs on the market, and (C) 3 generic candesartan analogs on the market.  

Jacinthe Leclerc et al. Circ Cardiovasc Qual 
Outcomes. 2017;10:e003891 

5  Leclerc et al  Generics Commercialization and Adverse Events 

P=0.9149; Figure VB in the Data Supplement). There were 
no statistical differences in trends of adverse events between 
groups (0.0% difference [−1.0% to 1.1%]; P=0.9405), even 
though observed rates were consistently higher for generic 
versus brand-name valsartan users. Similar and proportional 
results were found in sensitivity analysis, for patients at high 
and low cardiovascular risk (Figure VIB in the Data Supple-
ment). One out of the 5 studied generics of valsartan showed 
statistically different bioavailability features compared with 
brand-name drug33 but was used by only 4% of the studied 
population the year after generics commercialization.

Candesartan
Brand-name candesartan lost its patent in April 2011, and the 
first prescription of generic candesartan was claimed on July 
6, 2011. There were 48 138 different candesartan users who 
contributed between 23 838 and 30 843 persons-months during 
the 3-year study period (Figure III in the Data Supplement). 
There was a rate of 89 adverse events per 1000 person-months 
at risk at the beginning of the observation period (Figure [C]). 
The month of generics commercialization, observed rates 
of adverse events were 143 for generic users versus 94 for 
brand-name users. Interrupted time series analysis revealed 
a 14.0% increase of adverse events for generic users right 
after generic commercialization versus a modest decrease for 
brand-name users (−2.6%, resulting in a difference of 16.6% 
[7.9%–25.3%]; P<0.0001; Table 4). Similar results were 
found when itemized for hospitalizations or ER consultations 
for generic versus brand-name users (Figure IVC and Table 
IV in the Data Supplement). Trend of adverse events ≤1 year 
after generics commercialization was modestly affected in the 
population (both groups together: −0.8% [−1.5% to −0.2%]; 
P=0.01; Figure VC in the Data Supplement). The year after 
generics commercialization, however, there were no statistical 
differences in trends of adverse events between groups (0.1% 
difference [−1.1% to 1.2%]; P=0.8989), even though observed 
rates were consistently higher for generic versus brand-name 
candesartan users. Similar and proportional results were found 
in sensitivity analysis, for patients at high and low cardiovas-
cular risk (Figure VIC in the Data Supplement). All 3 studied 
generics showed statistically different bioavailability features 
compared with brand-name drug.34–36

Autocorrelation was evaluated by examining residuals and 
considering the Durbin–Watson test. Both were not significant. 
To confirm the absence of autocorrelation, a sensitivity analy-
sis was performed using autoregressive models, and no differ-
ence was found versus our original analysis. Negative binomial 
segmented regression models were then considered valid. The 
second sensitivity analysis, without continuous multiple inter-
val measure of oversupply, found similar results. As presented 
earlier, the last sensitivity analysis, with a stratification based 
on the number of cardiovascular comorbidities associated to 
the risk of adverse events, yielded similar results. Post hoc 
stratification for the socioeconomic status yielded similar 
results as well (data not shown). With highly labile curves and 
some low denominators, results from the falsification analysis 
revealed consistent differences in rates of specific cardiovas-
cular outcomes between generic and brand-name users and no 
difference in rates of nonspecific cardiovascular outcomes for 
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Figure. Interrupted time series analysis of adverse events  
24 months before and 12 months after commercialization of (A) 8 
generic losartan analogs, (B) 5 generic valsartan analogs on the 
market, and (C) 3 generic candesartan analogs on the market.  
P value from contrast test: ecoefficient-1(generics) vs ecoefficient-1(brand-name).  
95% CI indicates 95% confidence interval around the difference 
in proportions; and difference, difference in proportions of 
change in adverse events between generic and brand-name 
users.
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P=0.9149; Figure VB in the Data Supplement). There were 
no statistical differences in trends of adverse events between 
groups (0.0% difference [−1.0% to 1.1%]; P=0.9405), even 
though observed rates were consistently higher for generic 
versus brand-name valsartan users. Similar and proportional 
results were found in sensitivity analysis, for patients at high 
and low cardiovascular risk (Figure VIB in the Data Supple-
ment). One out of the 5 studied generics of valsartan showed 
statistically different bioavailability features compared with 
brand-name drug33 but was used by only 4% of the studied 
population the year after generics commercialization.

Candesartan
Brand-name candesartan lost its patent in April 2011, and the 
first prescription of generic candesartan was claimed on July 
6, 2011. There were 48 138 different candesartan users who 
contributed between 23 838 and 30 843 persons-months during 
the 3-year study period (Figure III in the Data Supplement). 
There was a rate of 89 adverse events per 1000 person-months 
at risk at the beginning of the observation period (Figure [C]). 
The month of generics commercialization, observed rates 
of adverse events were 143 for generic users versus 94 for 
brand-name users. Interrupted time series analysis revealed 
a 14.0% increase of adverse events for generic users right 
after generic commercialization versus a modest decrease for 
brand-name users (−2.6%, resulting in a difference of 16.6% 
[7.9%–25.3%]; P<0.0001; Table 4). Similar results were 
found when itemized for hospitalizations or ER consultations 
for generic versus brand-name users (Figure IVC and Table 
IV in the Data Supplement). Trend of adverse events ≤1 year 
after generics commercialization was modestly affected in the 
population (both groups together: −0.8% [−1.5% to −0.2%]; 
P=0.01; Figure VC in the Data Supplement). The year after 
generics commercialization, however, there were no statistical 
differences in trends of adverse events between groups (0.1% 
difference [−1.1% to 1.2%]; P=0.8989), even though observed 
rates were consistently higher for generic versus brand-name 
candesartan users. Similar and proportional results were found 
in sensitivity analysis, for patients at high and low cardiovas-
cular risk (Figure VIC in the Data Supplement). All 3 studied 
generics showed statistically different bioavailability features 
compared with brand-name drug.34–36

Autocorrelation was evaluated by examining residuals and 
considering the Durbin–Watson test. Both were not significant. 
To confirm the absence of autocorrelation, a sensitivity analy-
sis was performed using autoregressive models, and no differ-
ence was found versus our original analysis. Negative binomial 
segmented regression models were then considered valid. The 
second sensitivity analysis, without continuous multiple inter-
val measure of oversupply, found similar results. As presented 
earlier, the last sensitivity analysis, with a stratification based 
on the number of cardiovascular comorbidities associated to 
the risk of adverse events, yielded similar results. Post hoc 
stratification for the socioeconomic status yielded similar 
results as well (data not shown). With highly labile curves and 
some low denominators, results from the falsification analysis 
revealed consistent differences in rates of specific cardiovas-
cular outcomes between generic and brand-name users and no 
difference in rates of nonspecific cardiovascular outcomes for 
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P=0.9149; Figure VB in the Data Supplement). There were 
no statistical differences in trends of adverse events between 
groups (0.0% difference [−1.0% to 1.1%]; P=0.9405), even 
though observed rates were consistently higher for generic 
versus brand-name valsartan users. Similar and proportional 
results were found in sensitivity analysis, for patients at high 
and low cardiovascular risk (Figure VIB in the Data Supple-
ment). One out of the 5 studied generics of valsartan showed 
statistically different bioavailability features compared with 
brand-name drug33 but was used by only 4% of the studied 
population the year after generics commercialization.

Candesartan
Brand-name candesartan lost its patent in April 2011, and the 
first prescription of generic candesartan was claimed on July 
6, 2011. There were 48 138 different candesartan users who 
contributed between 23 838 and 30 843 persons-months during 
the 3-year study period (Figure III in the Data Supplement). 
There was a rate of 89 adverse events per 1000 person-months 
at risk at the beginning of the observation period (Figure [C]). 
The month of generics commercialization, observed rates 
of adverse events were 143 for generic users versus 94 for 
brand-name users. Interrupted time series analysis revealed 
a 14.0% increase of adverse events for generic users right 
after generic commercialization versus a modest decrease for 
brand-name users (−2.6%, resulting in a difference of 16.6% 
[7.9%–25.3%]; P<0.0001; Table 4). Similar results were 
found when itemized for hospitalizations or ER consultations 
for generic versus brand-name users (Figure IVC and Table 
IV in the Data Supplement). Trend of adverse events ≤1 year 
after generics commercialization was modestly affected in the 
population (both groups together: −0.8% [−1.5% to −0.2%]; 
P=0.01; Figure VC in the Data Supplement). The year after 
generics commercialization, however, there were no statistical 
differences in trends of adverse events between groups (0.1% 
difference [−1.1% to 1.2%]; P=0.8989), even though observed 
rates were consistently higher for generic versus brand-name 
candesartan users. Similar and proportional results were found 
in sensitivity analysis, for patients at high and low cardiovas-
cular risk (Figure VIC in the Data Supplement). All 3 studied 
generics showed statistically different bioavailability features 
compared with brand-name drug.34–36

Autocorrelation was evaluated by examining residuals and 
considering the Durbin–Watson test. Both were not significant. 
To confirm the absence of autocorrelation, a sensitivity analy-
sis was performed using autoregressive models, and no differ-
ence was found versus our original analysis. Negative binomial 
segmented regression models were then considered valid. The 
second sensitivity analysis, without continuous multiple inter-
val measure of oversupply, found similar results. As presented 
earlier, the last sensitivity analysis, with a stratification based 
on the number of cardiovascular comorbidities associated to 
the risk of adverse events, yielded similar results. Post hoc 
stratification for the socioeconomic status yielded similar 
results as well (data not shown). With highly labile curves and 
some low denominators, results from the falsification analysis 
revealed consistent differences in rates of specific cardiovas-
cular outcomes between generic and brand-name users and no 
difference in rates of nonspecific cardiovascular outcomes for 
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95% CI indicates 95% confidence interval around the difference 
in proportions; and difference, difference in proportions of 
change in adverse events between generic and brand-name 
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P=0.9149; Figure VB in the Data Supplement). There were 
no statistical differences in trends of adverse events between 
groups (0.0% difference [−1.0% to 1.1%]; P=0.9405), even 
though observed rates were consistently higher for generic 
versus brand-name valsartan users. Similar and proportional 
results were found in sensitivity analysis, for patients at high 
and low cardiovascular risk (Figure VIB in the Data Supple-
ment). One out of the 5 studied generics of valsartan showed 
statistically different bioavailability features compared with 
brand-name drug33 but was used by only 4% of the studied 
population the year after generics commercialization.

Candesartan
Brand-name candesartan lost its patent in April 2011, and the 
first prescription of generic candesartan was claimed on July 
6, 2011. There were 48 138 different candesartan users who 
contributed between 23 838 and 30 843 persons-months during 
the 3-year study period (Figure III in the Data Supplement). 
There was a rate of 89 adverse events per 1000 person-months 
at risk at the beginning of the observation period (Figure [C]). 
The month of generics commercialization, observed rates 
of adverse events were 143 for generic users versus 94 for 
brand-name users. Interrupted time series analysis revealed 
a 14.0% increase of adverse events for generic users right 
after generic commercialization versus a modest decrease for 
brand-name users (−2.6%, resulting in a difference of 16.6% 
[7.9%–25.3%]; P<0.0001; Table 4). Similar results were 
found when itemized for hospitalizations or ER consultations 
for generic versus brand-name users (Figure IVC and Table 
IV in the Data Supplement). Trend of adverse events ≤1 year 
after generics commercialization was modestly affected in the 
population (both groups together: −0.8% [−1.5% to −0.2%]; 
P=0.01; Figure VC in the Data Supplement). The year after 
generics commercialization, however, there were no statistical 
differences in trends of adverse events between groups (0.1% 
difference [−1.1% to 1.2%]; P=0.8989), even though observed 
rates were consistently higher for generic versus brand-name 
candesartan users. Similar and proportional results were found 
in sensitivity analysis, for patients at high and low cardiovas-
cular risk (Figure VIC in the Data Supplement). All 3 studied 
generics showed statistically different bioavailability features 
compared with brand-name drug.34–36

Autocorrelation was evaluated by examining residuals and 
considering the Durbin–Watson test. Both were not significant. 
To confirm the absence of autocorrelation, a sensitivity analy-
sis was performed using autoregressive models, and no differ-
ence was found versus our original analysis. Negative binomial 
segmented regression models were then considered valid. The 
second sensitivity analysis, without continuous multiple inter-
val measure of oversupply, found similar results. As presented 
earlier, the last sensitivity analysis, with a stratification based 
on the number of cardiovascular comorbidities associated to 
the risk of adverse events, yielded similar results. Post hoc 
stratification for the socioeconomic status yielded similar 
results as well (data not shown). With highly labile curves and 
some low denominators, results from the falsification analysis 
revealed consistent differences in rates of specific cardiovas-
cular outcomes between generic and brand-name users and no 
difference in rates of nonspecific cardiovascular outcomes for 
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users.

 b
y

 g
u

est o
n

 M
arch

 7
, 2

0
1

8
h

ttp
://circo

u
tco

m
es.ah

ajo
u

rn
als.o

rg
/

D
o

w
n

lo
ad

ed
 fro

m
 

Hypertension 2020 

What’s	new?	

•  Longer-acting	(thiazide-like)	diuretics	are	preferred		
vs.	shorter-acting		(thiazides)	

•  Single	pill	combinations	as	a	first	line	treatment	
(regardless	of	the	extent	of	BP	elevation)	

Hypertension 2020 

What’s	still	important?	

•  The	diagnosis	of	hypertension	should	be	based		
on	out-of-office	measurements;	in	the	office,		
use	automated	office	BP	measurement	(AOBP)	

•  The	threshold	and	target	blood	pressures	are	lower		
in	those	at	greater	risk	
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hypertension.ca 

For	professionals:	
•  Accredited	15.5	hour	interdisciplinary	training	program	

•  Free	monthly	news	updates,	featured	research	and	educational	
resources	

•  Become	a	member	for	special	privileges	and	savings	

For	patients:	
•  Free	access	to	the	

latest	information	
and	resources	
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Patient Oriented Discharge 
Summaries (PODS): 
Enabling patients to ‘Advance to Go and collect $200’ 
 
 
Sharon McGonigle, MScN, NP-Adult 
Vascular Surgery, Toronto General Hospital 

Disclosure: 
•  1. No conflict of interest 

•  2.  

NURSE 

PRACTITIONER  

Objectives: 
•  Self-Reflection  
•  PODS: Background  
•  PODS: Development at UHN 
•  PODS: Post AAA open repair 

Self Reflection: 
1.  What is the most important information for 

you to provide patients before they are 
discharged?  

2.  Thinking from the patients perspective, what 
is the most important information they feel 
they need?  

3.  How do you ensure patients have the 
information they need and understand it?  
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Background 
•  Communication gaps at transition points 

can be problematic for patients.  
•  Communication is a key element of 

Safe Discharge 
•  Most discharge summaries are written 

for primary care providers, not the 
patient 

 

Real Discharge Summaries of ….. 
Inferior STEMI:  
• He was transferred to the cath lab for primary PCI. The cath 
showed 99% blockage to pRCA, and he had PCI with drug eluting 
stent (DES) X1 to the culprit lesion. The cath also showed residual 
disease with a 60% distal LM, 40% mLAD, 40% dLAD, occluded 
D2 with an ambiguous entrance that is not well suited for PCI, and 
a 70% dCX, for medical management. An echo showed normal LV 
size and function with basal anterior septum hypokinesis, mild RV 
enlargement with normal RV function and no significant 
valvulopathy.  
• He remained chest pain free and hemodynamically stable post 
PCI. He was counselled on the importance of smoking cessation.  

Follow-up Instructions For Patient:  
•  For any general medical concerns: Call your Family Physician or 

Primary Care Provider.  
•  Family Doctor: See your family doctor in 1-2 weeks. Check 

lytes/creatinine, CBC. In 6 weeks check fasting lipids and 
LFTs and target LDL less than 2.0.  

•  Cardiologist: Follow-up with Dr Uxa on August 8th at 12:00pm 
•  Do not return to work for 2 weeks.  
•  Do not drive for 4 weeks post MI.  
•  Gradually increase the amount of activity over the next 2 weeks.  
•  Continue to not smoke. Speak with your family doctor or the 

cardiac rehab team if you need further support in quitting 
smoking.  

•  Post angioplasty with drug eluting stents.: Take aspirin 
lifelong. Take prasugrel for 1 year post angioplasty.  

PODS: from bench to bedside. 
•  In 2011, MOHLTC identified poor 

communication of discharge instructions 
to patients as an important care gap 
(AHAP 2011) 

•  In 2014, PODS project initiated between 
Toronto Central LHIN and OpenLab 

•  Development process included patients 
and caregivers, as well as HCP 

•  In 2015, PODS trialed at 8 hospitals 
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Publish or perish:  Findings: pre & post PODS 

PODS: Implementation Sites Bridging the Gap: PODS 
•  Personalized  
•  Focused on 5 key 

areas 
•  Summary of what 

patients need to 
know (for the first 2-4 
weeks post discharge) 

•  Self- management 
tool  
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PODS at UHN 
•  We’ve kept the 5 key sections outlined by OpenLab: 

1.  Medications 
2.  Signs and symptoms to look out for and how to respond 
3.  Changes to the daily routine 
4.  Appointments and follow-up information 
5.  Where to go for more information 

•  We’ve taken the principles of PODS and 
implemented them through our eDischarge system 

•  Program have created “standard PODS” - 
Information that will populate according to a specific 
diagnosis OR procedure 

Vascular PODS:  Development Process 
Phase 1 

1 •  Identify most common pt populations 

2 
•  Develop content for : 

“How I Might Feel” & “Changes to my Routine” 

3 •  Circulate content to Inter-professional team for input 

4 •  Review with Patient Education to ensure content is Pt friendly 

5 
•  Education to nursing staff 
•  Communication to stakeholders 

 
      Identify Common Populations 

•  AAA - Open repair   
•  AAA - EVAR approach 
•  Carotid Endarterectomy  
•  Lower Limb Bypass 
•  Lower Limb Angioplasty and Stent 
•  CFA Endarterectomy and Angioplasty 
•  AV graft access 
•  Lower leg compartment syndrome 
•  TOS – 1st rib resection.   
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Vascular PODS:  Development Process 
Phase 1 

1 •  Identify most common pt populations 

2 
•  Develop content for : 

“How I Might Feel” & “Changes to my Routine” 

3 •  Circulate content to Inter-professional team for input 

4 •  Review with Patient Education to ensure content is Pt friendly 

5 
•  Education to nursing staff 
•  Communication to stakeholders 

 
         Develop content  

 
         Develop content 

 
         Develop content 
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         Changes to my routine 

•  Help in the Home 
•  Incision Care 
•  Showering  
•  Staple Removal 
•  Lifting Restrictions 
•  Activity and Rest 
•  Return to Work 
•  Driving 

•  Health Lifestyle 
•  Staying Smoke 

Free 

Vascular PODS:  Development Process 
Phase 1 

1 •  Identify most common pt populations 

2 
•  Develop content for : 

“How I Might Feel” & “Changes to my Routine” 

3 •  Circulate content to Inter-professional team for input 

4 •  Review with Patient Education to ensure content is Pt friendly 

5 
•  Education to nursing staff 
•  Trial with patents and incorporate feedback 

PODS @ UHN & Vascular Surgery 

•  A general template was finalized with certain 
information auto-populating depending on 
certain procedures 

•  We’re shortly going to provide staff information 
sessions before the launch in the upcoming 
weeks 

•  Trial some paper copied of PODS with patients 
to incorporate their feedback before Go Live 

•  Staff and patient feedback surveys will be 
circulated 4-6 weeks post-launch 

•  “We were given verbal instructions about 
what we should do in certain situations... If 
something is important enough to mention at 
discharge, it really should also be written 
down”. 

•  “This is a great piece... This would have 
saved me so much anxiety and fear of doing 
something wrong when I was discharged. I 
didn’t want to bother my doctors and went on 
a hope and prayer... Great work. Thanks. 

What patients told us…… 
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Take Home Messages 
•  Often perceptions of what is important 

for safe discharge differs between 
health care providers and patients.  

•  PODS are not a replacement for:  
– profession-specific discharge summary  
– other resources currently provided  

•  PODS can fill a gap in helping prepare 
patients for transition to home  

•    

References 

1.  Hahn-Goldberg	S1,	Okrainec	K2,	Damba	C3,	Huynh	T4,	Lau	D5,	
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Patient-Oriented	Discharge	Summaries	(PODS):	A	Multisite	Pilot	
Across	Early	Adopter	Hospitals.	Healthcare	Quarterly	2016;19(1):
42-8.	
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Nadine Reimer RNBN & Natasha Kobewka RNBN 

 
CASE STUDY: 

ELECTIVE AAA REPAIR 
 

 
¡ Discuss an elective AAA repair and post-op 

complications 

¡ Discuss interprofessional collaboration between the 
multidisciplinary health care team to achieve goals 
for discharge planning 

 
¡ Discuss patient related goals and nursing 

interventions used to achieve discharge 
 

OUTLINE 

Demographics: 
¡  77 year old male 
 
Past Medical History: 
¡  HTN, OSA, GERD, PVD, ex-smoker (quit 2014) 
 

Past Surgical History: 
¡  Left below knee amputation [BKA] (2006), right femoral 

aneurysm repair & left femoral endarterectomy (2014), right 
inguinal hernia repair (2016), left hip fracture repair (2017) 

 
Allergies: 
¡  Oxycodone & morphine 

BACKGROUND 

Social History: 
¡  Lives in rural NW Ontario 
¡  Lives in bi-level home with stairs 
¡  Employed as truck driver 
¡  Very supportive wife & daughter 

 
History of Present Illness: 
¡  6cm AAA 
¡  Consented for elective Aorto-Bifemoral Bypass Repair of AAA 

BACKGROUND 
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Aorto bi-femoral aneurysm repair &  
re-implantation of IMA: 
¡  Estimated blood loss of 1460ml – cell saver 780ml 
 

PACU Post-op Complications: 
¡  Complains of extreme pain to right foot & buttocks 
¡  No pedal pulses or signals on R side 
¡  STAT CTA: occlusion of R aorto-femoral graft limb & thrombus 

to L graft limb 
¡  Consented & returned to OR 
 

OPERATIVE PROCEDURE #1 
 

POST-OP COMPLICATION 
 

POST-OP COMPLICATION POST-OP COMPLICATION 
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¡ A 36-year review of AAA repairs by Hallet et al. 
(1997) found that graft thrombosis was the second 
most common graft-related complication following 
surgical repair of a AAA (p. 279). 

 
¡ Kieffer, Sonnenberg, Windhaber, Pal, and Pemberton 

(2012) found that following elective open AAA 
repairs 16.7% of re-intervention surgeries were 
femoral-popliteal bypasses to treat limb ischemia (p. 
178). 

LIMB ISCHEMIA  

Left graft thrombectomy & left to right cross-femoral 
bypass: 
 

PACU Post-op Complications: 
¡  Arrived to PACU with heparin infusion & epidural  
¡  Right leg paralysis - decreased sensation and movement to 

lower leg 
¡  No DP/PT pulses to R leg, leg cold and mottled, suprapubic 

graft pulse palpable 
¡  Large right groin hematoma formed - heparin stopped & 

protamine sulfate given 
¡  ABG done: Hgb 103, K+ 6.4, myoglobin 3,925 & decreased 

urine output - gave lasix and “trauma cocktail” initiated  

OPERATIVE PROCEDURE #2 

POD #1: 
¡  ABG done, K+ 6.9, insulin and D50 amp given IV 
¡  Telemetry & EKG: peaked T waves, ST changes 1.7 to 2.3, ABG 

done, K+ 6.7 
¡  Nephrology: consulted for dialysis; overnight given 240mg IV 

lasix with no u/o for 3 hours, right IJ vas cath placed 
¡  Vascular Service: R leg warm, PT audible with doppler, tingling 

reported to leg, greater passive mobility to right ankle, not 
able to flex right leg or knee, Cr 257, myoglobin 3,900, K+ 5.4 
with kayexelate 

 

PACU COMPLICATIONS   

POD #1 CONTINUED: 
¡ Myoglobin 144,459, Cr 331, WBC 15.6, Hgb 91, K+ 6.0 
¡  No urine output for 3 hours: hemodialysis initiated by 

nephrology 
¡  Continued extreme pain to buttock and back 
¡  Neurology: MRI for query lumbosacral plexus injury – 

impression shows no clear evidence of spinal cord ischemia 
¡  Right DP/PT audible, patchy sensation below knee, paralysis 

remains to lower leg with some movement at hip, epidural 
removed per APS 

 

PACU COMPLICATIONS 
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¡ As per Gargiulo et al. (2008), “Complications 
associated with open and endovascular aortoiliac 
aneurysm repairs are numerous and include 
myocardial infarction, renal failure, ischemic colitis, 
paraplegia and embolization” (p. 45). 

COMPLICATIONS 

POD #2: 
¡  Initial HD completed & pt transferred to stepdown unit  
¡  Nephrology: Pt fluid overloaded with minimal U/O; increasing 

peripheral edema & crackles to L base of lung, K+ 5.4, plan 
for dialysis again  

¡  Acute Pain Services (APS): right buttock shooting pain, 
potential nerve injury suspected, add gabapentin 100mg TID 

¡  Physiotherapy (PT): R leg some hip flexion, 0/5 knee extension 
and ankle movement 

 

POST-OPERATIVE COURSE 

POD #3: 
¡  Post-op Delirium 
¡  K+ 5.0, CK 82551, Myoglobin: 175,000→ 98,000, WBC: 11.8 

(15.6), Hgb: 74 (86) 
¡  Urine output ~10ml/hour 
¡  Physio transferred lie to sit with 2 assist, +1/5 in R leg 

mobility 

POST-OPERATIVE COURSE 

POD #4-5: 
¡  Haldol for agitation, soft restraints 
¡  Quetiapine 25mg TID added 
¡  APS: PCA discontinued, PRN narcotics 
¡  Trial IV Lasix 120mg – with no diuresis, increased pedal 

edema to knees 
¡  Nephro: 3x dialysis thus far (initially K+ management, 

remaining 2x fluid management) 
¡ Multiple watery BMs: C.Diff sent, Flagyl initiated 
¡  Pt ward ready 

POST-OPERATIVE COURSE 
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POD #6-7: 
¡  Neurology: suggests likely vascular mechanism of injury 

(ischemic plexopathy), MRI aborted d/t delirium 
¡  C. dif f negative, flagyl discontinued 
¡  Occupational Therapy (OT): redness to coccyx and perineal 

area, ROHO cushion for neurochair supplied 
¡  Nephro: pt remains anuric, HD done with 1 unit PRBC given for 

Hgb 68 
 

POST-OPERATIVE COURSE 

POD #9-10: 
¡  Pt remains confused 
¡  Increased WBC (17.5), ciprofloxcin 400mg IV Q24H started 
¡  Urine, blood, and IJ vas cath cultures sent 
¡  Pt independent with dangling at bedside 
¡  Registered dietician (RD): dialysis RD following, renal 

controlled carbohydrate diet 
 

POD #11: 
¡ WBC resolved (7.2) 
¡  Pt had fall, attempted to stand on own, no injuries noted 

POST-OPERATIVE COURSE 

POD #12-15: 
¡  Remains confused, WBC increasing (18.2) 
¡  Changed cipro to 500mg PO OD for 7 days 
¡  Pt remains oliguric, dialysis continued, & received 2 units 

PRBC during treatment, Hgb: 65 
¡  Remaining lower back and right gluteal pain 
¡  OT: foot drop splint provided & adjusted 
¡  Psych Liaison Nurse consulted 
 

 

POST-OPERATIVE COURSE 

POD #18-21: 
¡  Nephro: identified refractory hyperkalemia, pt has increased 

anxiety with HD, urine output 1600mls in last 24 hour period 
¡  Unable to void independently, straight cathed x2 then 

indwelling foley placed with pink tinged output, Flomax 
0.4mg OD PO 

¡  PT: increasing strength, independent with slider board for 
transfers 

 

POST-OPERATIVE COURSE 
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POD #23-26: 
¡  Nephrology: voiding well, Cr 540 (502, 404), pt went for final 

dialysis treatment 
¡  Foley removed, Cr continues to decrease, & dialysis held 
¡  OT: not tolerating foot drop splint for long periods of time, 

some blisters to R toes, legs remain swollen 

POD #28-31: 
¡  Nephrology: Cr 390, vas cath line removed & service signed 

off 
¡  Vascular: plan to transfer pt to NW Ontario rural hospital when 

bed available...  

 

POST-OPERATIVE COURSE 

POD #32-33: 
¡  Febrile with increasing confusion, erythema along incision at 

umbilicus and right groin with small opening to distal portion 
¡  Ancef 1g IV x 2 doses given, changed to Vancomycin & 

Meropenum IV for 5 days for leg cellulitis 
¡  Surgical Infectious Diseases (SID) consulted  

POD #35: 
¡  Small wound adjacent to umbilicus – wound cultures sent & 

packed with ¼” nugauze 

POST-OPERATIVE COURSE 

POD #37-40: 
¡ Wound cultures MRSA+; placed on contact precautions 
¡  Left basilic PICC line inserted 
¡  SID: suggests starting pt on clindamycin PO x10 days for 

isolated MRSA 

POD #42: 
¡  PICC line removed 
¡  Transferred to rural hospital in NW Ontario: independent with 

sliding board & pivot transfers; prosthetic for left leg & right 
leg foot drop splint; ongoing numbness to right leg, minimal 
pain 

POST-OPERATIVE COURSE 

¡ Transferred to NW Ontario Local Community Hospital 
 
¡ 3 Month follow up: 

§ Ambulating around home with walker; up and down 
stairs 

§ Incision well healed 
§ Right DP/PT pulses palpable 

DISCHARGE 
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¡ Limited Community Services: lives in NW Ontario 
rural community 

¡ Recurrent infections complicated by delirium 
¡ Decreased kidney function and intermittent dialysis 
¡ Slow and complicated physiotherapy progression 
¡ Lengthy hospital admission and multiple 

complications lead to difficult psych/social coping 
(ex. Depression/Anxiety) 

BARRIERS TO DISCHARGE 

Interprofessional team collaboration: 
¡  Acute Pain Services 
¡  Nephrology 
¡  Neurology 
¡  Nursing 
¡  Occupational Therapy 
¡  Physiotherapy 
¡  PICC Team 
¡  Psych Liaison Nurse 
¡  Registered Dietician 
¡  Surgical Infectious Disease 
¡  Vascular Team 

 

DISCHARGE PLANNING 
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analysis. Annals of the Royal College of Surgeons of England, 
94(3), 177-180. doi: 10.1308/003588412X13171221501465 
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(2008). Perimalleolar and pedal thromboembolectomy and 
bypasses to treat distal embolization during aortoiliac aneurysm 
repairs. Journal of Vascular Surgery, 48(1), 43-46. doi: 10.1016/
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Update on the Treatment of 
Chronic Venous Insufficiency 
September 27, 2018 

Department of Vascular Surgery 

Adam	H	Power	MD,	MPhil	(Cantab),	RCPSC,	RPVI	

Background	 Outline	
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Medical	Treatment/Sclerotherapy	 Outline	

Saphenous	Treatment	 Saphenous	Treatment	
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Saphenous	Treatment	 Saphenous	Treatment:	VenaSeal	

Saphenous	Treatment:	VenaSeal	 Saphenous	Treatment:	VenaSeal	
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Outline	 Perforator	Treatment:	SEPS	

Perforator	Treatment:	PAPS	 Outline	
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Deep	Venous	Reflux	Treatment	 Deep	Venous	Reflux	Treatment	

Deep	Venous	Reflux	Treatment	 Outline	
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Deep	Venous	Obstruction	Treatment	 Case	1		
41	year	old	female	pub	owner	

•  HPI	
–  Recurrent	DVT	and	PE	starting	1996	
–  IVC	filter	placed	in	1998	
–  Etiology:	OCP	
–  Left	venous	claudication	and	ulceration	
–  Faithful	with	30-40mm	Hg	hose	

•  PMHx		
– Healthy	

•  Medications	
–  Lovenox	daily	
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Case	1		
41	year	old	female	pub	owner	

•  What	would	you	do	with	this	patient?	
– Continue	treating	with	compression	and	
anticoagulation	only?	

– Are	there	any	other	options???????	
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Case	1		
41	year	old	female	pub	owner	

•  Dismissed	POD	1	
•  Follow	up	at	1	year	

– No	ulceration	
– Now	dancing	at	closing	time	
– Continues	on	anticoagulation	and	compression	
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Endovascular	Management	

Neglén	P,	Hollis	KC,	Olivier	J,	Raju	S:	Stenting	of	the	venous	outflow	in	chronic	venous	
disease:	long-term	stent-related	outcome,	clinical,	and	hemodynamic	result.	J	Vasc	Surg		

2007;	46:979-990	

Case	2		
50	year	old	male	weight-lifter	

•  HPI	
– Underwent	13	lumbar	spinal	surgeries	for	chronic	
back	problems	

–  Iliac	vein	“tied	off”	in	2008	
•  Massive	DVT,	no	PE	

–  Left	venous	claudication	and	swelling	
•  PMHx		

– Healthy	
•  Medications	

–  Coumadin,	Vicodin	

Case	2		
50	year	old	male	weight-lifter	
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Case	2		
50	year	old	male	weight-lifter	

•  What	would	you	do	with	this	patient?	
– Continue	treating	with	anticoagulation	and	
compression	only?	

– Any	other	options???????	

Palma	Procedure	

Case	2		
50	year	old	male	weight-lifter	

Case	2		
50	year	old	male	weight-lifter	



18-10-12	

14	

Case	2		
50	year	old	male	weight-lifter	

Case	2		
50	year	old	male	weight-lifter	

•  Dismissed	POD	#3	after	uncomplicated	stay	
•  Follow-up	after	1	year	

– Swelling	improved	
– Rode	Harley	for	first	time	in	years	
– Continues	on	anticoagulation	and	compression	

Operative	Management	

Gloviczki et al. Factors affecting outcome of open and hybrid reconstructions for nonmalignant 
obstruction of iliofemoral veins and inferior vena cava. JVS 2011 (53) 2; 383–393 
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Operative	Management	

Gloviczki et al. Factors affecting outcome of open and hybrid reconstructions for nonmalignant 
obstruction of iliofemoral veins and inferior vena cava. JVS 2011 (53) 2; 383–393 

Palma	Procedure	(Prosthetic)	

Iliocaval	Obstruction	 Summary	



18-10-12	

16	



1 

LIFE CHANGING  
COMPRESSION THERAPY 

OF THE LOWER EXTREMITY  
Cindy Dickson, RN, BScN, IIWCC 
Vascular Clinic Nurse 
Sue DeVries, RN-EC, BSc, MSc, CCN(c) 
Nurse Practitioner, Vascular Surgery   
Toronto General Hospital 

When we hear the words “compression 
therapy” what do we think of? 
• Varicose Veins?
• DVT?
• Compression stockings?
• Lymphedema?
• Ulcers?
• Leg wraps?

Objectives 
• Discuss anatomy, physiology and assessment of

the lower extremity
• Discuss illnesses requiring treatment with

compression therapy
• Discuss the #1 rule of compression therapy that

all nurses/health care workers must know.
• Discuss the importance of ankle-brachial index.
• Identify appropriate uses of compression therapy. 
• Identify different types of compression therapy

Assessment:  Chief Complaint 
• Varicose veins
• Leg edema
• Ulceration
• History of symptoms
• Pain
• Activity tolerance
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Assessment:  Leg Circulation 
•  Must consider 

– Arteries 
– Veins 
– Calf muscle pump 
– Lymphatic System 

Anatomy 

(vascularweb.org) 

Lymphatic System 

(Google images) 

Inspection 
•  Skin changes 
•  Colour - leg and foot 
•  Edema 
•  Visible varicose 

veins 
•  Scabs from bleeding  

veins 
•  Healed ulceration 
•  Ulceration 
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Notice ulcer location 

Venous ulcer - malleolus Arterial ulcer - distal 

Physical Assessment 
–  Skin temperature  
–  Edema pitting or non-pitting, extent  
–  Does leg feel soft or firm to touch 
–  Measure circumference of leg  
–  Pallor on elevation, dependent rubor 
–  Ulcers:  location, measure, discharge 
–  Palpate pedal pulses 
–  Ankle Brachial Index +/or duplex 
–  Waveforms in foot if too edematous  
(((((l      (Hirsch et al., 2006)  

ABI Range: Normal Values 

•  0.91 - 1.3        Normal  
•  0.41 - 0.9        Mild to moderate 

PAD  
•  0.40 or less     Severe PAD 

** Diabetics and calcification 
Useful in assessment/planning in wound healing  
 (Abramson et al. 2006) 

History of Illness 
•  How long have they had swollen legs 
•  Infections 
•  Prior treatment of edema, infections 
•  Activity tolerance 
•  Sleep in bed or in a chair 
•  Previous surgery, lymph nodes excised 
•  Cancer history with radiation  
•  Heart, liver, kidneys, thyroid problems 
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Tests for new onset of edema 
•  Bloods: liver, kidney, thyroid function 
•  Venous reflux doppler 
•  Rule out DVT scan 
•  ABI’s, Full Arterial leg doppler if 

abnormal 
•  Abdominal/pelvic ultrasound to rule out 

mass 
•  Lymphangiogram or blue dye test 

Valves in veins 
•  Allow only unidirectional flow  
•  Prevent blood flow from deep to superficial veins 
•  Damaged or leaky valves allow backflow 

(www.vascularweb.org) 

Venous Duplex Blue dye test 

Blue dye injected between toes  

Positive:  back flow into toes 
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LYMPHATIC 
SYSTEM 

 

Lymphedema 
•  Caused by accumulation of lymph fluid in 

the interstitial spaces. 
•  Lymphatic load exceeds the transport 

ability of the lymphatic system and tissue 
becomes saturated with protein-rich edema 
fluid. 

•  Chronic excess fluid leads to fibrosis and 
irreversible tissue enlargement.     

(Fahey, 2004) 

Chronic edema 
•  Lasts greater than 3 months 
•  Minimally responsive to limb elevation 
•  Minimally responsive to diuretics 
•  Secondary skin changes 
•  Toes and top of foot 

 
 (Canadalymph.ca) 

Lymphedema Prevalence 
•  Difficult to obtain accurate estimates of 

prevalence in Canada 
•  Chronic edema/Lymphedema worldwide 

is poorly recognized and poorly treated 
•  Global lack of awareness 
•  Under recognized medical condition 
•  Not well studied 
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Risk Factors of Chronic Edema 

• Chronic venous insufficiency 
• Morbid obesity 
• Cancer 
• Non-cancer surgeries 
•  Immobility, chair-bound, loss of calf 

muscle pump 
• Recurrent cellulitis/chronic 

inflammation (canadalymph.ca) 

Classification 
•  Primary Lymphedema 

– Absence of any cause 
– More common in women  
– Due to defect in development of lymphatic 

vessels 
– Can be present at birth (congenital) or from 

age 1-35 (praecox) or after age 35 (tarda)   
•  Secondary Lymphedema 

– Caused by injury, trauma, scarring, infection, 
excision of nodes, radiation  

–  In tropics - parasitic infection 

(Fahey, 2004) 

Stages of Lymphedema  
•  Stage 1:  

–  reversible stage with soft pitting edema and 
resolves with elevation. 

•  Stage 2: 
–  proliferation of connective and/or adipose tissue 

and edema does not resolve overnight, skin loses 
its pitting character and thickens. 

•  Stage 3: 
–  elephantiasis - great increase in the volume of 

affected limb, hardening of dermal tissues and 
papillomas.  

((Fahey, 2004) 

Lymphedema 
Notice the appearance of the 
toes 
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COMPRESSION 
THERAPY 

Understanding Compression 
Therapy 

•  The purpose of 
compression 
therapy is to treat 
and manage 
varicose veins, 
edema and/or 
ulceration and 
improve quality of 
life. 

    

How does compression work? 
•  Enhances calf muscle pump function 
•  Closes incompetent superficial veins and 

diverts flow into competent veins 
•  Augments lymphatic flow 
•  Reduces edema that separates skin from 

capillaries 

(((F(Fahey, 2004) 

Calf muscle pump 

(Google images) 
(Google images) 
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Prior to Treatment with 
Compression  
•  Always, ALWAYS rule out arterial 

disease FIRST when assessing a 
wound or edema in the lower extremity 

•  Rule 101 – Check Ankle Brachial Index 
•  +/- Arterial Leg Doppler 
•  Do No Harm 

–  Inappropriately applied compression can 
lead to limb loss 

ABIs  and Application of 
Compression 
•  Best practice guidelines  

–  identify an ABI of greater than 0.80 as the 
cut-off for application of graduated 
compression bandages providing 
30-40mmHg. 

        (www.RNAO.org) 

•  Under special circumstances  
– With specialist supervision an ABI of 

greater than .6 may be appropriate for 
some compression therapy. 

Types of Compression Therapy 

•  Tubigrip 
•  Tensors/ace wrap 
•  Short stretch 

bandages 
•  Long stretch 

bandages 
•  Multilayer bandages 
•  Paste boot 

•  Graduated 
Compression 
Stockings 

•  Teds stockings 
•  Velcro compression 

systems  
•  Sleeves 
•  Lymphapress 

Tubigrip 
•  Elastic cotton 

stockinette 
•  8 mmHg pressure 

per layer 
•  Measure and cut to 

fit 
•  Single or double 

layered 
•  Easy to apply/

remove Google images 
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Tensor Bandage 
•  Elastic bandage used 

to stabilize a sprained 
joint 

•  High stretch-does not 
keep compression 

•  Can easily be wrapped 
too tightly 

•  Not for lymphedema or 
venous disease 

 

Short Stretch Bandage 
•  For chronic venous 

insufficiency/ulcer and 
lymphedema 

•  Provides a solid 
counterforce against 
working muscles 

•  High working pressure 
•  Low resting pressure 

tourniquet effects 
prevented at rest Cotton, 60% extensibility 

Washable and reusable 

Long Stretch 
•  Stretches to more 

than 140% of original 
length 

•  For venous ulcers 
•  Not for Lymphedema 
•  Low working pressue 
•  High resting pressure 
•  Opposite effect of 

short stretch Cotton/viscous, nylon and 
lycra 

Multilayer Compression Wrap 
•  Treatment of venous 

leg ulcers 
•  Graduated, sustained 

compression 
•  1: padding 
•  2:  light comfortable 

bandage 
•  3:  Light compression 
•  4:  Cohesive 

compression 

Extended wear time 

3 layer available with 
less compression 
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Multilayer Compression wrap 
•  Treatment of venous 

ulceration and 
lymphedema 

•  1: Foam layer  
•  2: Coban: cohesive 

compression 
•  Consistent and 

flexible compression 
system 

•  Reduced slippage 

Extended wear time 

Available in Lite for less 
compression 

Paste Boot 
•  2 layer 
•  Zinc oxide paste soaked 

gauze next to  skin 
•  May contain calamine 

and glycerine 
•  Coban is outer wrapping 
•  20-30 mm HG 

compression 
•  Good for fragile skin 
•  Only for the experienced  Google images 

Graduated Compression 
Stockings TEDS 

(Google images) 

Anti-embolism stockings. 
•  Used post surgery to 

prevent blood clots: DVT 
•  Used for non-ambulatory 

patients. 
•  Not for ambulatory 

patients 
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Velcro Compression System 

•  Velcro low stretch 
medical binder 

•  Easy to apply 
•  Silver stocking liner 
•  4 separate pieces 
•  Covered by ADP in 

Ontario 

 
 

Night time compression Sleeve 

Lymphapress Pump How to choose which wrap to 
use? 
•  ABIs normal or abnormal 
•  Goal of treatment: heal ulceration and/or 

reduce leg edema 
•  Look at patient:  mobility, flexibility, other 

comorbidities. 
•  Any concern with shifting fluid from legs to 

heart/lungs? 
•  How much pitting edema? 
•  Pain? 
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Goal of compression:   
Edema Reduction 
•  Moderate to severe edema. 
•  Is the leg soft to touch? Firm to touch? 
•  Usually will start with a wrap 
•  Do leg circumference measurements first 
•  Goal of treatment is to reduce size of leg 
•  Wrap until leg is as small as it will get 
•  This will be patient specific 

Goal of Compression:  
Maintenance 
•  Once leg edema is reduced 
•  Graduated Compression Stockings 
•  Compression only works while it is on 
•  Venous ulceration:  will recur if 

compression not worn daily or replaced 
regularly 

•  Lymphedema:  edema will recur quickly if 
not worn EVERY DAY.  Severe 
lymphedema needs compression 24/7 

   

How to decide? 
•  15-20 mmHg  mild compression.  Can be 

purchased without a Rx 
•  Class I:  20-30mmHg  Varicose veins 
•  Class II:  30-40mmHg Lymphedema, 

healed venous ulceration, DVT treatment 
•  Class III: 40-50mmHg  Lymphedema: 

difficult to manage edema.  Class II not 
enough compression for maintenance.  
This is uncommon 

What to order? 
•  Discussion with the patient:  what do they 

want?   
•  What are they willing to wear everyday? 
•  Most common:  knee high:  easier to 

apply therefore, more likely to be worn 
regularly 

•  Lymphedema patients may need a full leg 
or full pantyhose.  Sometimes they will 
want both knee high and full leg. 
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“Adherence Challenges” 
•  Bandages need to be applied for patients  
•  May be pain in application 
•  Hypersensitivities to dressings and 

stockings 
•  Application of stockings is very difficult, 

hand strength needed 
•  Stockings are “hot” 
•  Costly 

Compression Stocking 
 Donning Aids 
•  Rubber Gloves •  Easy Slide to be 

worn with open toe 

Aids to applying compression 
stockings 
•  Stocking donner •  Easy slide 

Compression Required Lifelong 

•  Compression stockings are needed for life 
to prevent recurrence of ulcers or edema. 

•  “Lack of adherence” is usually not because 
patients don’t want to comply.   

•  Each patient has special needs 
•  It is important to complete a thorough 

assessment prior to choosing  
compression.  
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COMPREHENSIVE	STRATEGY	
FOR	DIABETIC	FOOT		
IMPROVEMENT	

QUETTY	PREVIL	SEIDE	,	Nurse	vascular	Surgery	
	JOSÉ	DAMIAN	HERRERA	,	Vascular	surgery	
M.	Concepcíon	Barquero	Vargas	Nurse		cardiac	Surgery	
Olga	Valverde	Sanchez,	Nurse	
Jose	Moreno	Escobar,	Division	of	Vascular	Surgery	
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Surgery,		
	

HOSPITAL	SAN	CECILIO	
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INTRODUCTION	
• Diabetic	foot	is	a	complication	of	diabetes	
and	is	defined	as	infection,	ulceration	
associated	with	neuropathy	and	/	or	
vascular	peripheral	disease.	
• In	Spain	,until	2009,	the	prevalence	was		
13,8%	according	to	a	study	and	6%	was	
not	diagnosed	(1).	
• Prevalence	is	variable	according	to	
geographical	regions	

Foot	sole	

Septic	foot	 DIABETIC	FOOT	
•  Excess	glucose,	
•  	poor	circulation,	
•  	mechanical	shoe	stress,	
•  	high	blood	pressure,	
•  	increased	tryglycerides	,	
•  poor	education	
•  	for	the	over	70s	
•  	lack	of	sensitivity	when	walking	triggers	the	ulcer:		

• back	of	the	toes		
• heel	of	the	foot	
•  	the	front	part	of	the	sole	of	the	foot	
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Factors	or	causes	

• Socio	cultural	changes	
• Ageing	
• Obesity	
• Changes	in	diet	
• Unhealthy	habits	
• Reduced	physical	activity	

EPIDEMIOLOGICAL	FACTORS	
• Diabetic	foot	injuries	are	significant	and	costly	
for	the	social	security	
•  Intrinsic	factors	:	Neuropathy	(Charcot),	
intermitent	claudiction,	nephropathy	,	previous	
ulceration,peripheral	vascular	disease,ischemic	
cardiopathy.	
•  Extrinsic	factors	:tobacco,	lack	of	information.	
•  It	is	estimated	that	in	2025,	the	number	of	
people	affected	worldwide	will	rise	to	300	
million.	

CHARCOT	NEUROPATHY	 Charcot	
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Ischemia		foot	

Theoretical	framework	
• We	present	a	new	multidisciplinary	project	of	
the	health	campus	hospital	undertaken	by	
vascular	surgery	with	the	aim	of	improving	the	
management	of	patients	with	diabetic	foot.	
•  The	following	specialities	collaborate:	

•  Endocrinology	
• Rehabilitation	
• Orthopedics:	traumatology	
•  Infectious	internist	
• Vascular	surgery	

OBJECTIVES	

• Describe	the	classical	
characteristics	of	the	diagnosed	
patients	:diabetic	foot,	in	the	
Saint	Cecilio	Hospital	between	
2016	-2018.	
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Secundary	objectives	
• To	classify	diabetic	foot	according	to	
different	degrees	of	risk	
• To	improve	diabetic	foot	evolution	
• To	consolidate	multidisciplinary	teams	
interested	in	the	evolution		of	this	
problem.	
• To	assess	the	prevalence	of	injuries.	
• To	increase	patient	comprehension	and	
self	care.	

METHODOLOGY	

• It	is	a	transversal	
descriptive	study	

METHODOLOGY	II	

• Study	variables	
• Gender	
• Types	of	diabetic	foot	
• Ischemic	foot	
• Neuropathic		foot	

Methodology	III	

• To	date	we	have	seen	253	in	
consultation	from	octuber	2016	until	
now	
• 7.4%	are	women	
• 63.2%	are	patients	with	diabetic	
neuropathic	foot.	
• 36.8%	with	diabetic	neuroischemic	
foot	
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METHODOLOGY	III	
• 94,	2%	are	Mellitus	diabetes	II	and	the	rest	
mellitus	diabetes	I.	
• 51,2%	had	previously	had	minor	
amputations	because	of	diabetic	foot.	
• The		general	vascular	consultation	derived	
patients	to		diabetic	foot	13,2%.	
• Patients		checked	for	diabetic	foot	55%	
• Admission	into	the	vascular	room	5,8%	

METHODOLOGY	IV	

• The	remaining	percentage	were	
monitored	by	the	primary	care	
doctor.	
• Patients	were	brought	to	
rehabilitation	consultation	71,2%.	
• Orthopaedic	specialist	(6,5	%)	and	
other	specialities	3,5%.	
• Of	these	patients	10,4%	receive	minor	
amputations	

Methodology	V	

• 3,7%	major	amputations	
• Revascularization	by	angioplasty	in	
7,5%.	
• By	–pass	surgery	2,5	%.	
• The	average	number	of	check-	ups	
per	patient	is	3.2%	

EVALUATION		METHODS	
• Arterial	Ulcers	
• Peripheral	vascular	disease	
• Doppler			Ultrasound	
• PULSE	femoral,	popliteal,	tibial,	posterior	pedio	
•  Index	Arm	–Ankle	
• Arteriography	
• Culture	/	Wound	
• Resonance	
• X-	Ray	plate	
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Culture		Wound	 Information	Source	

• It	has	been	taker	from	
DIRAYA	which	was	used	in	
the	hospital	

DATA	ANALYSIS	

• A	descriptive	univariant	analysis	
was	made		using	a	frequency	
chart	for	the	quantitative	
variables,		numeric	summaries	for	
the	quantitative	

RESULTS	I	
• Results	are	similar	to	those	obtained	in	
other	Spanish	hospitals.	
• Of	these	patients	10,4%	receive	minor	
amputations	
• 3,7%	major	amputations	
• Revascularization	by	angioplasty	in	7,5%.	
• By	–pass	surgery	2,5	%.	
• The	average	number	of	check-	ups	per	
patient	is	3.2%	
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RESULTS		II	
• The	initiative	of	a	specific	consultation	for	
multidisciplinary	diabetic	foot	is	to	
improve	the	quality	of	services	provided	
by	the	health	advisory	service	in	
Andalucia.(SPAIN)	
• Facilitates	research	and	provides	training	
for	patients	by	nurses.	
• Step	by	step	it	reaches	a	wider	audience	

DISCUSSION		I	
	
• We	are	implanting		the	following	measures:	

	Deriving	patients	:	
Endocrinology	consultation	
	Orthopedic	–traumatology	
	Infections	consultation	
	Podology	
	Phisiotherapy	
	Ward	admittance	
•  -	

Discussion	II	
• New	healing	dressings	are	used.	
• Applying	felt	to	reduce	pressure	on	the	sole.	It’s	
easy	to	apply,	has	no	side	effects,	inexpensive,	
effectiveness	and	compatible	with		negative	
pressure	therapy.	
•  Transcutaneous	pressure	with	O2		
•  It’s	a	diagnosis	factor,		in	transluminal	
angioplasty.	
•  	It	determines		the	patients	with	critical	
ischaemia’s	healing	diagnosis.	

Applying	felt	
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Pressure	transcutaneous	with	
O2	 Discussion	III	

• Presently	we	will	assess	these	
research	guideliness	to	check	if		the	
number	of	amputees	has	decreased.	
• If	our	patients		quality	of	life	has	
improved	
• It’s	in	an	initial	stage	

Conclusion	
•  It	hopes	to	organize	further	training	sessions	and	
research	projects.	
•  Specific	training	for	nurses	
•  Follow	international	consensus	
•  Follow	the	criteria	of	the	Spanish	Society	of	
Angiology	and	vascular	surgery	
• Work	the	self	care	deficit	as	a	preventive	
strategy	
• Get	patients	to	take	greater	responsability	for	
their	illness	as	a	preventive		measure	

Recommendations	
• Have	nurse	inspect	foot	once	a	year	in	Primary	
care.	
• Assess	glycaemia	
•  Family	history	in	pregnant	women	
• Narrow	down	diabetes	complications	
•  Structured	education	for	patient	and	family	
• Buy	suitable		shoes	in	the	latter	part	of	the	day	
•  Increase	skills		in	foot	care	
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The	ROUTE	of	all	Evil	

Bertha	Hughes	NP-Adult,	MN,	RVT.	CCN	(C),	CDE	
Vascular	Surgery	Nurse	Practitioner	

St.	Michaels	Hospital,	Toronto,	Ontario,		

Objectives	
•  To	identify	those	at	risk	for	femoral	artery	access	

complications	

•  To	recognize	the	potential	for	complications	when	using	
femoral	artery	access	

•  To	identify	the	importance	of	a	rigid	protocol	for	
ongoing	assessment	and	documentation		

•  To	understand	the	signs	and	symptoms	that	would	
indicate	need	for	immediate	intervention	

Shirley	

Harold		

Athina	

What	does	femoral	artery	access	look	like?	
•  Femoral	artery	crosses	the	inguinal	

ligament	at	~mid	point	

•  Palpate	the	femoral	artery	

•  Femoral	puncture	at	mid	point	of	CFA	
and	the	bifurcation	of	SFA	and	profunda		

•  Usually	the	level	of	femoral	head	

•  Inguinal	groin	crease	is	usually	where	the	
femoral	artery	is	(obesity	-may	have	skin	
folds	below/above	 (Irani	et	al.,	2009)	
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(Rajebi,	2015)	

History	of	Femoral	Artery	Access		

•  Percutaneous	femoral	access	-
Seldinger	-1953	

•  Widely	used	access	to	for	peripheral	
percutaneous	vascular	
interventions		

	

Seldinger	Access	Steps		

Step	1	–	Puncture	of	artery	with	hollow	
needle.		
Step	2	–	Guidewire	introduced	through	
needle	into	blood	vessel		
Step	3	–	Needle	is	removed	while	
guidewire	compresses	vessel	and	
prevents	bleeding.	
Step	4	–	Incision	is	made	to	allow	for	
larger	catheter	
Step	5	–	Catheter	is	advanced	over	
guidewire	and	guidewire	is	removed	
	

Common	femoral		
most	common	for	arterial	procedures	

(Larry,	2015)	
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Location	of	Common	Femoral	Artery	
•  Palpation	(maximum	femoral	pulse)	and	

visual	anatomical	landmark	
	
•  Fluroscopy-based	on	that	most	CFA	are	below	

femoral	head	
	
•  Ultrasound	guided	-the	most	accurate	to	

determine	CFA	

(Rajebi	et	al,	2015)	

3	Approaches:	
•  Retrograde	CFA	Puncture	
•  Antegrade	CFA	Puncture	
•  Retrograde	to	antegrade	CFA	Puncture	

When	is	femoral	access	used?	
•  Coronary angio and intervention -preferred over 

radial if larger sheath size 

•  Percutaneous structural heart procedures (balloon 
valvuloplasty, percutaneous valves) 

•  Peripheral artery angio procedures (transradial 
access if longer length catheters available -below 
knee procedures will be a problem) 

•  Intra-aortic balloon pump for hemodynamic support 

•  Invasive hemodynamic monitoring (radial access 
preferred)  

Goals	of	Care	

•  Successful	vascular	access	(whether	
diagnostic	or	interventional)	

	
•  Uncomplicated	hemostasis	of	the	access	

site	

Major	advantage	of	US	guidance	

•  Decreases	the	risk	of	high	and	low	
sticks	

•  Lowering	the	risk	of	retroperitoneal	
hemorrhage	(with	high	sticks)	

	
•  Lowering	the	risk	of	
pseudoaneurysm/AV	fistula	(with	
lower	sticks).	
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Ultrasound	–guided	(UG)	-CFA	access	
•  Routine	practice	of	UG-CFA	access	in	all	patients.		

•  Those	recommended	for	UG-CFA	access	are:		
•  Obese	
•  Hypotension	
•  Prior	history	of	peripheral	artery	disease	
•  Peripheral	stents	or	grafts	
•  Prior	unsuccessful	cannulation	attempts	
•  Those	with	diffuse	pulses.	

(Kalish	et	al,	2015)	

Risk	Factors	for	Femoral	Artery	Access	Complications	

•  Advanced	age	
	
•  Renal	failure	
	
•  Low	body	mass	index	

•  Female	gender	
	
•  Hypertension.	

(Rashid&	Hughes,	2016)	

Possible	Complications	

•  Retroperitoneal	Hematoma	/Bleed	

•  Hematoma	

•  Pseudoaneurysm	

•  Arteriovenous	fistula	

•  Neuropathy	

•  Arterial	Occlusion	

•  Infection		

Risks	of	increased	Bleeding	

•  Increase	costs	

•  Poor	prognosis	

•  Increased	short	and	long	term	
mortality	
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Predictors	of	CFA	access	injury	if	on	OAC?	

(Shammas	et	al,	2017)	

•  Major	bleeding,	vascular	complications,	or	CV	death	up	to	30	days	
post	coronary	procedures	
•  Low	weight	(	60	kg)	
•  Renal	insufficiency	(10	unit	decrease	GFR=17.2%	increase	mortality)	

Gold	Standard	post	femoral	artery	access	
•  Manual	Compression	

•  Controlled	pressure	over	access	artery	

•  Pressure	centered	over	estimated	
position	of	arterial	entry	site	after	sheath	
removal	

•  Initially	near		occlusive	pressure	>	
gradually	reduced	over	15-20	minutes	

•  If	bleeding	occurs	,	procedure	repeated		

Achieving	hemostasis	
•  Since	1953	(Seldinger)	

•  Partial	pressure-15	to	20	minutes		
•  Bedrest	4-6	hours	
Limitations	
•  Patient	discomfort	

•  Noncompliance	
•  significant	bleeding	

•  Restricted	ambulation	
•  Limited	with	obesity	or	
anticoagulation	

•  More	complex	arterial	
procedures>	larger	
sheaths>increased	risk	of	
hematoma/other	complications	 (Sheth	et	al,	2014)	

Outcomes	when	Hemostasis	achieved	

•  Maximal	patient	satisfaction	

•  Minimal	complications	

•  Decreased	procedure	time	

(Sheth	et	al,	2014)	



18-10-12	

6	

What’s	changing?		

•  Multianticoagulation/antiplatelets	

•  	Increased	sheath	dwelling	time		

•  Procedural	risk	
•  cardiac	cath	1%	
•  cardiac	interventions	1-3%	

•  Increased	sheath	size	(6	or	7	vs	5F)	

•  Increased	risk	factors	 

(Sheth	et	al,	2014)	

Why	Vascular	Closure	Devices	

•  Mid	1990s	strategy	to	decrease	
time	to	homeostasis	

	
•  Decrease	bleeding	complications	
	

•  Decrease	immobilization	time	

(Sheth	et	al	,2014)	

What	is	a	Vascular	Closure	Device	
(VCD)?	•  Medical	device-hemostasis	after	percutaneous	arterial	access		

•  Maintain	hemostasis	
•  Close	arteriotomy	
•  Used	regardless	of	size	of	the	arterial	wall	defect,	patient	
risk	factors	or	anticoagulation	status	

•  Ideal	VCD		
•  Should	be	easy	to	use		
•  Successful	deployment	each	time	
•  Complication	rate	<	or	=	manual	compression	
•  No	risk	of	downstream	embolization	or	occlusion	
•  No	risk	of	inflammatory	response	that	would	affect	future	
access	

•  Bioabsorbable		
•  Low	cost	

(Sheth	et	al	,2014)	

When	is	VCD	the	best	choice?	

•  Arteriotomy	site	below	the	inguinal	
ligament	and	above	the	bifurcation	of	
the	common	femoral	artery	

•  Presence	of	calcium	

•  Presence	of	disease	such	as	stenosis	or	
dissection	

•  Posterior	wall	stick/continuing	bleeding	

•  Abnormalities	such	as	arteriovenous	
fistula	or	pseudoaneurysms	 (Sheth	et	al	,2014)	
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Types	of	Vascular	Closure	Devices	(VCD)	

•  Clip-based	(Star	close	&Abbott)	

•  Suture-based	(PerClose,	ProStar;	both	
Abbott)	

•  Disc-	based	(Cardiva	Catalyst	II;	Cardiva	
Medical)	

•  Plug-based	(AngioSeal;	St	Jude	Medical;	
ExoSeal;	Cordis)	

(Robertson	et	al.,	2016)	

New	complications	

•  Non-targeted	deployment	

•  Intra-vascular	embolization	of	closure	
device	components	

•  Arterial	thrombosis	

•  Infection	of	closure	material.	

(Sheth	et	al	,2014)	

•  Metanalysis-high	degree	heterogeneity	

•  Low-risk	diagnostic/	interventional	cardiac	
procedures	are	reviewed	

•  High	risk	populations	not	included:	
•  70	years	or	greater	
•  Female	sex	
•  Body	surface	area	less	than	1.6	m2	
•  Renal	failure	
•  Calcified	femoral	arteries	
•  Use	of	glycoprotein	IIb/IIIa	inhibitors		

(Rahul	et	al,	2014)	

Quality	Improvement	meta-analysis	review-VCD	vs	Manual		
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Shirley	

Harold		

Athina	

“Shirley”	
•  82	year	old	female	
•  Acute	on	chronic	limb	ischemia	
•  Nov	14’17	Right	common	iliac	stenting	
•  Dec	4’17	Returned	to	SMH-occluded	stent	;	

In	IR,	had	TPA,	thrombectomy	and	stenting	
•  Dec	4’17	Severe	groin	pain-CT	(large	groin	

hematoma)-to	OR-explor	right	groin	and	
repair	rt	CFA	

Past	HX	
•  CAD	(DES	2008;	BMS	2012)	
•  Osteoporosis	
•  Smoker,	Hypertension,	

Hyperlipidemia	

What	else?	
•  Her	groin	drainage	became	infected	(bacteroides)>	surgical	debridement>	

sartorious flap>VAC-followed	by	Plastics	
•  Post	op	delirium>resolved	
•  Acute	kidney	injury	with	CKD>contrast>back	to	baseline	
•  Anticoagulated	with	warfarin	

Rt	groin	hematoma	

“Harold”	
•  77	yr	old	male	–occluded	left	limb	of	ABF		

graft	secondary	to	cardiac	cath-May	‘17	
•  Previous	left	radial	harvest	and	no	access	to	

right	radial	
•  Left	limb	ABF	occlusion	(not	identified	until	

weeks	later)	–no	revascularization	options	
•  Progressive ischemic rest pain >ulceration 

to toes/heel	
•  Left	BKA-Jan’18	

Past	HX	
•  Anemia	
•  ABF	(2012)	
•  Asthma	
•  CABG	(1997)	
•  CPAP	for	OSA	
•  COPD	
•  GERD	
•  Prostate	Cancer	

What	else?	
•  Post-op	NSTEMI(LAD)-EF	decreased	from	56%	

to	24%	
•  Cardiology	deemed	no	access-medical	rx	
•  Dramatic	change	in	QOL	and	endurance	
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Occluded	left	limb	ABF	

“Athina”	
•  74	year	old	female	
•  Admitted	with	1.7	x1.5	cm	pseudonaeursym	
•  Diagnostic	cardiac	cath	artery	injury	

>thrombin	
•  2	week	f/u-pseudoaneurysm	2.7	x1.4	cm	
•  Repeat	thrombin	injection	
•  2	weeks	later	–pseudoaneurysm	still	present	
•  Jan	25th	-	had	open	repair	of	pseudoaneurysm	

Past	HX	
•  Atrial	fibrillation		
•  Dyslipidemia			

What	else?	
•  Initial	cardiac	cath	done	for	leg	swelling	
•  Post	op	uncontrolled	afib>rivaroxaban	
•  Post-op	retroperitoneal	bleed-hgb-64-no	active	

bleed	on	CTA>rivaroxaban	held	
•  Leg	swelling	at	discharge>slow	to	ambulate	

Retroperitoneal	Bleed	
•  Bleeding	into	the	retroperitoneum		
•  Initially	may	go	undetected>no	

bleeding	at	the	surface		
•  Results	in	significant	bleeding	with	

hypotension,	flank	pain		
•  Diagnosis	with	CT	or	ultrasound		
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Assessment	of	Femoral	Access	post-procedure	
•  Assess	for	hematoma-note	swelling,	redness,	pain	-

mark	the	size	with	a	pen	
•  Assess	for	limb	occlusion-assess	limb	colour,	

warmth,	pulses,	sensorary,	motor	
•  Assess	for	AV	fistula	–	“thrill”	on	palpation	or	“bruit”	

on	ausculatation	
•  Assess	for	pseudoaneurysm-pulsatile	hematoma	or	

diffuse	pulsation	
•  Assess	for	retroperitoneal	bleed	

•  watch	for	fluctuating	BP/hypotension	
•  Assess	for	ipsilateral	groin,	flank	or	back	pain	
•  Assess	for	diaphoresis	
•  Assess	for	other	signs	of	bleeding-drop	in	hgb,	
tachycardia,	agitation	

Take	home	messages	
•  Know	that	femoral	artery	access	procedures	

are	not	benign	

•  Know	your	patients	that	are	at	increased	risk	

•  Ensure	you	have	a	focused	assessment	for	post	
procedure	femoral	artery	access		

•  Have	a	low	threshold	to	ultrasound	the	site	if	
concern	

•  Patients	should	avoid	strenuous	lifting/
exercise	for	5-7	days	post-procedure	
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Thoracoabdominal and Juxta- 
Renal Aortic Aneurysms

Thomas F Lindsay
Professor of Surgery

University Health Network

Division of Vascular Surgery, Peter Munk Cardiac Centre, University 
Health Network, Toronto, ON, Canada

•  Consultant for Bayer!

•  Consultant for Cook and Nexus (Endograft 
Companies in the past)!

Disclosures!

•  1. Understand the role of Endovascular Aneurysm 
Repair (EVAR) in the transformation of Thoraco-
abdominal Aortic Aneurysm care to vascular 
surgical practice. !

•  2. Review recent innovations in the care of aortic 
pathology. !

Objectives! There is no disease more conducive to clinical 
humility than aneurysm of the aorta. !

William Osler!

!
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Juxta Renal AAA!

Crawford Classification of Thoraco!
abdominal aortic aneurysms!

Aortic Aneurysm History!
•  Aortic Aneurysm Rupture is the 13th leading cause of 

death in men!

•  Until 1951 Abdominal Aortic Aneurysm surgery was 
fatal !

•  Resection lead to major blood loss and no replacement 
grafts were available!

•  Many innovative therapies were attempted!

June	1951	Volume	29,	Issue	6,	Pages	890–894	

TAAA Aneurysms Key Facts!
•  TAAA causes;!

•  Degenerative !

•  Aortic Dissection (20%)!

•  Connective Tissue Diseases (Marfan’s Disease)!

•  First successful surgical repairs occurred in early 1950’s before that 
Aortic Aneurysm surgery was universally fatal !

•  Crawford developed and refined surgical techniques for open repair !

•  1988 – 1998 in hospital in the USA mortality of TAAA repair was 22.3%!
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TAA Aneurysm Key Facts!
•  Deadly Disease;!

•  6 cm TAAA 3.7% annual rupture risk; 12% / yr death risk!

•  8 cm 80% annual rupture risk (greater than infrarenal AAAs)!

•  Growth rate 0.42 cm/yr.!

•  6 - 6.5 cm is surgical threshold for repair !

•  Complications of repair: Death, paraplegia, renal failure, stroke, MI, 
pneumonia!

AMA	Arch	Surg.	1952;64(3):405-408	

EVAR Developments 
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Juxta Renal/ Type IV  AAA Repair 

Further EVAR Developments 
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•  Incidence	of	Spinal	
Ischemia	related	to	
distance	covered	above	
the	celiac	artery	

Mr. B 
•  RAAA	in	2003	treated	with	aorto	

uni	iliac	graft,	iliac	plug	and	fem	
fem	crossover	

•  2009	Type	I	A	endoleak	treated	
with	proximal	stent	

•  Continued	Proximal	AAA	growth	

Mr. B 
•  RAAA	in	2003	treated	with	aorto	

uni	iliac	graft,	iliac	plug	and	fem	
fem	crossover	

•  2009	Type	I	A	endoleak	treated	
with	proximal	stent	

•  Continued	Proximal	AAA	growth	
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Conventional Thoracoabdominal 
Aortic Aneurysm Repair 

Results:	
•  7.5%	mortality	
•  Paraplegia	2.9%	
•  Paraparesis	2.4%	
•  Composite	Adverse	Event	

Rate	14.4%	(type	dependent)	
•  Renal	Failure	5.7%	(most	die)	

The	Journal	of	Thoracic	and	
Cardiovascular	Surgery	
Volume	151,	Issue	5,	May	
2016,	Pages	1323-1338	

Branched Aortic Grafts 

•  Up	to	10%	paraplegia	rate	in	
open	and	in	Branched	EVAR	
cases	

Spinal Cord Ischemia  
Prevention	
•  Stage	Procedures	
•  Let	BP	Rise	preop	
to	increase	
perfusion	

•  Spinal	Drain	Cather	
Post	Op	

•  Maintain	Left	
Subclavian	and	
Internal	Iliac	flow	

•  Pre	op	Spinal	
Artery	
Embolization	

Treatment	
•  Raise	BP	
•  Lower	Spinal	Drain	
•  Optimize	Hb	Level	
•  Hyperbaric	Oxygen	
Therapy	

•  Open	Spinal	
Collaterals	

Thoraco-Abdominal Aneurysm Repair 
Mrs.	G	
•  At	Presentation		

•  Ascending	Aorta	5.2	cm	
•  Descending	Aorta	6.2	cm	
•  Infra	renal	Aorta	3.6	cm	
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Mrs. G Post Op Mrs.	G	Post	
TEVAR	

Mrs G Post Stage 3 Mrs G Post Stage 3 
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Mrs G Post Stage 3 Mrs G Post Stage 4 

•  ER repair 9 years older!
•  ER 30d mortality 5.7% vs. Open

 8.3%!
•  12 month survival equal!
•  Spinal Cord Injury 4.3% EVAR v

s 7.5% Open Repair!

Survival!

Treatment of Aortic Dissection 
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Treatment of Complex Aortic Dissection 

Complex Dissection with Retrograde 
False Lumen Growth 
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Bridging the Gap in Advanced EVAR  

•  Yes!!	
•  Multidisciplinary	approach	
•  Vascular	Surgery,	Interventional	Radiology,	Neuro	monitoring	team,	
Nursing,	Anesthesia,	CVICU	

•  Infrarenal	Aneurysms	
•  Since	2010	441	consecutive	cases	with	0%	in-hospital	mortality	

•  Fenestrated	cases	Juxta	and	Para	renal	AAAs	
•  N=	95	cases	since	2007	

•  Thoracoabdominal	cases		
•  60	cases	since	2008	

•  Aortic	Arch	Cases	=	7	Last	5	without	stroke	
•  Ruptured	AAAs	and	TAAA	are	also	done	

Do We do these at UHN? 
•  Paraplegia	causes	
•  Spinal	Cord	Infarction	secondary	to	loss	of	blood	flow	
•  Elevated	Spinal	fluid	pressure	that	impedes	spinal	cord	blood	
flow	
•  Spinal	Cord	Blood	Supply	is	a	network	with	segmental	inputs	
	

Paraplegia In Thoraco-Abdominaland 
Juxta-Renal  Aneurysms  
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•  Stage	the	procedure	
•  TEVAR	first	to	cause	occlusion	of	some	spinal	arteries	to	induce	
collateral	spinal	artery	formation	
•  2nd	Stage	of	Branched	or	Fenestrated	Graft	after	collaterals	
formed	

•  Intra	Operative	Spinal	Cord	Monitoring	
•  Provides	real	time	information	on	cord	function	

•  Drainage	of	Spinal	Fluid	with	spinal	drain	
•  Pre	operative	Spinal	Artery	Embolization	

Strategies to Prevent Paraplegia In 
Thoraco-Abdominal Aneurysms  

EVAR Accessories: Arterial Closure Devices 
Conversion to Percutaneous 

Useful EVAR Accessories: Sheaths Useful EVAR Accessories: 
Connection Stents 
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• EVAR	was	a	disruptive	technology		
• Outside	of	the	box	thinking	started	a	
revolution	of	new	ideas,	spawned	hundreds	
of	new	devices	and	techniques	
• Importantly	patients	have	benefited	from	
improved	results	and	reduced	burden	of	
therapy	
• You	are	never	too	old	to	learn	and	apply	
innovative	technology	

Conclusions: 
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Exploring recovery from 
elective TEVAR 

Priscilla Taipale PhD Candidate, MSN, RN. 
Clinical Nurse Specialist  

Thoracic Aortic Disease & Cardiac Surgery 
  

Thoracic Endovascular Aortic Repair Indications for TEVAR 

TAAA  Dissection  

Aneurysm 
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Perspectives of elective surgery Preliminary literature review 
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The pieces for describing recovery  The Study 

Sample: 
Elective TEVAR patients (2008 – 2017)  

 Phase 1: All patients (approx.: 100 -110) 
 Phase 2: Patients 2014 – 2017 (15-20 / 43) 

Data Collection  Interpretive description 
methodology 

•  Qualitative inquiry 
•  Developed by Dr. Sally Thorne                                

at UBC SON. 
•  Does not have limiting                        

structure. 
•  Does not generate theory. 
•  Considers the practice context. 
•  Can answer research questions                           

in a practice based disciplines 
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Phase 1 data 

Phase 1 data 

Average age: 72 yrs 
Male: 66% 
Female: 34% 
Smoking: 70% 

Anti-hypertensive 
agents taken pre-op 

1- 2   61% 
3 - 4  34%  

COPD       42% 

CVD          22% 

CAD          25% 

Diabetes   13% 

Renal        33%  

Surgical details 
 
Mean duration of surgery: 4:13 mins 
Min: 57 mins 
Max: 10:10 mins 
	

52% had an arch vessel bypass or transposition 
5% had an iliac artery procedure 
42%  required a blood transfusion 

	

Dimensions of recovery  
POD	1 POD	3 POD	5 

Opioid	analgesia 42% 41%	 13% 

Delirium 15% 10% 8% 

Altered	sleep	 55% 54% 33% 

Antiemetic	 24% 14% 37% 

Altered	nutrition	 85% 45% 11% 

Altered	elimination	 92% 24% 8% 

Foley	catheter 86% 41% 10% 

Activity	 88% 45% 19% 

Goals & Implications 
•  Better prepare patients for elective 

TEVAR,  
•  Pre-screening and optimize health pre-op 
•  More individualized care for TEVAR 

patients  
•  Shine a spotlight on aspects of recovery 

important to patients 
•  Graduate from UBC with my PhD. 

Thank you & stay tuned… 
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