
3© The Editor(s) 2019 
N. L. Moureau (ed.), Vessel Health and Preservation: The Right Approach for Vascular Access, 
https://doi.org/10.1007/978-3-030-03149-7_1

The VHP Model

Nancy L. Moureau

Abstract
More than 90% of patients admitted to acute 
care receive intravenous access for the deliv-
ery of treatment. The concepts of vessel pres-
ervation and risk reduction incorporate the 
topics that apply to all aspects of vascular 
access insertion and management for patient 
intravenous (IV) medical treatment. By fol-
lowing a specific clinical pathway of care that 
adheres to evidence-based practice, the out-
comes are optimized, veins are preserved, and 
the treatment plan completed while minimiz-
ing delays and complications. VHP promotes 
patient-focused practices that reduce morbid-
ity of untoward effects associated with intra-
venous devices.
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1.1  Introduction to Vessel Health 
and Preservation

Vessel health and preservation (VHP) is a model 
applied to vascular access and the administration 
of IV medications and treatment that structures 
evidence-based practices within four quadrants 
of medical care: assessment/selection, insertion, 
management, and evaluation of vascular access 
devices. The model incorporates evidence-based 
practices, guidelines, and recommendations from 
many countries to guide practice from patient 
admission through completion of treatment. 
Application of the VHP is designed to ensure a 
higher level of safety for the patient, reduce risk 
with device selection, limit negative conse-
quences of insertion using specially trained clini-
cians, promote complication-free device 
longevity through proper care and maintenance 
practices, and complete the process by evaluating 
and removing devices as soon as treatment is 
completed. From the first quadrant to the last, 
evidence guides practice as implemented in edu-
cation to clinicians providing care.

The aim of the VHP model and pathway is to 
improve quality of care, reduce risks associated 
with vascular access devices (VADs), and 
increase patient satisfaction and efficiency in the 
use of healthcare resources. The model is repre-
sented in a pathway within quadrants of care that 
follow the patient treatment process. A clinical 
pathway is a step-wise process for management 
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of patient care that promotes efficiency within a 
defined group of patients, those requiring vascu-
lar access devices, during a defined period such 
as the treatment process (De Bleser et al. 2006; 
Hanchett and Poole 2001). The content of a clini-
cal pathway is based on scientific evidence, 
research, recommendations, and professional 
consensus. Clinical pathways improve patient 
outcomes by reducing variability, adding stan-
dardization, and reducing medical errors (Panella 
et al. 2003).

Assessment is represented in the first quadrant 
of the pathway with proactive site selection as the 
first stage of the VHP model (Fig. 1.1). Ensuring 
that each device is clinically indicated and the 
lowest risk necessary for the treatment and dura-
tion intended is vital to the patient safety (Chopra 
et  al. 2015). Following patient and vein assess-
ment, stage two is intravenous device selection 
and insertion by a qualified clinician.

Quadrant two includes the insertion stage 
where the final selection of the type of device, 
number of lumens, insertion procedure, and most 
qualified inserter are selected. Study and evalua-
tion of intravenous device size, length, type, 
complications, insertion procedures with out-
comes, and patient risk factors are all vital to this 
stage. It is within insertion that visualization 

technologies are employed to promote the high-
est degree of success.

Establishing and maintaining a route of access 
to the bloodstream is essential for patients in 
acute care. Quadrant three encompasses mainte-
nance of the device, which is the longest stage in 
the life of the catheter. The last stage of the VHP 
model involves discontinuation of the treatment 
and removal of the device, followed by evalua-
tion of patient outcomes and clinician compe-
tency. Education for clinicians inserting and 
managing the devices is an overarching theme of 
the entire model and is incorporated into all four 
quadrants of care.

Each of these stages forms an intentional pro-
cess to guide selection, insertion, management, 
and discontinuation of the vascular access device 
(VAD). Often medical facilities are driven by 
default actions, based on crisis management 
when a VAD fails, opting to quickly select and 
replace with another similar device rather than 
thinking through the patient-specific process of 
selection. The concepts of vessel preservation 
and risk reduction incorporate the problems and 
subjects that apply to all aspects of vascular 
access insertion and management for patient IV 
medical treatment. VHP establishes a framework 
or pathway that follows each step of the patient 
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Fig. 1.1 Vessel health 
and preservation: Four 
quadrants of care (used 
with permission 
N. Moureau, PICC 
Excellence)
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experience, intentionally guiding clinical care 
and improving and establishing a structure to 
reduce patient risk.

Comprehensive assessment and selection of 
the best vein and insertion location, performed by 
a highly skilled inserter using the most appropri-
ate device, managed in a precise way, and 
removed at the right time is a process that requires 
commitment to education, policy development, 
and specialized clinicians. For facilities fortunate 
enough to have specialists or speciality teams 
performing insertion and assessment, the VHP 
process becomes intuitive. When bedside nurses, 
physicians, and others are responsible for single 
steps in the process, fragmentation results and the 
patient suffers (Castro-Sanchez et  al. 2014; 
Moureau et  al. 2012; Panella et  al. 2003). The 
evidence suggests that reduction of fragmenta-
tion, by establishing a pathway and teaching a 
structured process to all stakeholders reduces 
complications with IV therapy, improves effi-
ciency and diminishes cost (Gaddis et al. 2007; 
Gurzick and Kesten 2010; Hallam et  al. 2016; 
Weston et al. 2017).

1.2  Four Quadrants of Care

1.2.1  Quadrant 1: Right 
Assessment, Vein, and Device 
Selection

Right assessment and selection of the best vein 
and location is the first stage of the vascular 
access cycle. This stage begins at the time of 
admission and continues as diagnosis is estab-
lished. Most patients receive their first intrave-
nous device hurriedly inserted in the emergency 
department; location and method of insertion 
are often not optimal. Once the patient has sta-
bilized, consideration is given to the most 
appropriate vascular access device that will pro-
vide the administration of the prescribed ther-
apy. Assessments of patient history, 
comorbidities, contraindications, available 
veins, diagnosis, and duration are factors that 
determine level of risk, the appropriate device, 
and most qualified inserter. Individuals with 

ultrasound training can apply these skills for 
assessment and selection of the right location 
and vein for device insertion.

1.2.2  Quadrant 2: Right Insertion 
and Training

Selection of the right device and the right inserter 
encompasses the second stage of the VHP pro-
cess. Appropriate device selection and number of 
necessary lumens is a determination made 
according to lowest risk for patient insertion and 
potential for infection in conjunction with the 
needs of the therapy. Selection of the inserter and 
application of infection prevention principles are 
contributing factors for patient safety. Vascular 
access specialists and teams of specially trained 
clinicians function to aid in selection and inser-
tion of the most appropriate device. Ensuring the 
insertion is performed by a trained and qualified 
clinician with ultrasound skills reduces insertion 
and post insertional complications.

1.2.3  Quadrant 3: Right 
Management

Management of vascular access devices repre-
sents the largest portion of time in the VHP cycle. 
Right management includes assessment of the 
insertion site, dressing, and device function prior 
to each infusion. Care and management using 
right infection prevention methods including 
Aseptic Non Touch Technique (ANTT) for device 
handling, disinfection of access site, pulsatile 
flushing the device before and after infusions, 
performing dressing changes consistent with pol-
icies, and evaluation of device necessity with 
prompt removal when the VAD is no longer 
needed are cornerstones to safe patient care. 
Incorporated into management are the right sup-
plies and technology needed to ensure the right 
outcomes. Right management is a process that 
requires consistency established through com-
mitment to education, policy development based 
on guidelines and research, and consistent evalu-
ation of outcomes.

1 The VHP Model
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1.2.4  Quadrant 4: Right Evaluation

Improvement of care is impossible without an 
established process of evaluation. Right evaluation 
for VHP program application includes outcome 
measurement of complications, observation of pol-
icy performance, and plan to provide education for 
staff departments and units with negative outcomes 
or practice deficiencies. A multimodal quality pro-
gram applies guidelines and recommendations 
ensuring that practices are consistent and that staff 
are well informed through education and outcome 
reporting. Integrated with a VHP program is the 
evaluation of products, supplies, and technology, 
both existing and consideration for new product 
trial testing. Each product should undergo periodic 
assessment to determine performance according to 
the facility needs and expected application.

VHP quadrants all work together to deliver the 
highest quality of patient care through evidence- 
based practice. Patients receiving medical care 
should be able to trust for vascular access that:

 1. The VAD selected has the lowest risk for inser-
tion location, device size not to exceed 33% of 
vein diameter, length, and number of lumen, 
and is the most appropriate to deliver the treat-
ment. The aim for the patient is greater comfort 
with reduction of the risk of complications.

 2. Standard-ANTT or Surgical-ANTT is used 
for insertion, device management, dressing 
care, and medication administration with hub 
disinfection.

 3. The VAD is individualized to patient-specific 
condition and medical history and placed in a 
suitable anatomical position to optimize dress-
ing adherence and securement to minimize 
movement and reduce risk of premature failure.

 4. The number of IV attempts is limited and will 
be performed by well-trained, qualified insert-
ers supervised for competency.

 5. The VAD is assessed for complications, dress-
ing adherence, and flushed with normal saline 
to evaluate device function at least daily in 
acute care and removed when device is no 
longer needed, and treatment is complete.

 6. The VAD is monitored and maintained by 
trained, competency-assessed clinical staff 

who receive consistent education on best 
practices for management of intravenous 
devices. Evaluation and education are pro-
vided on a timely and consistent basis to all 
clinical staff in connection with routine care 
and with any negative outcomes (assumes 
monitoring and reporting of all outcomes).

 7. Concentrate medical product usage on those 
with scientifically studied and published evi-
dence of positive patient outcomes.

Through the delivery of these seven trust points, 
patients maintain confidence in the healthcare sys-
tem, avoid unnecessary costs and interventions, 
and achieve greater satisfaction with their health-
care centers all consistent with VHP precepts.

Case Study

A 250-bed acute care hospital identified 
quality gaps with negative outcomes associ-
ated with peripheral and central venous 
catheters. In an effort to reduce complica-
tions and improve patient outcomes, they 
committed to adopt the VHP model and 
apply it to all levels of care. The first step in 
the process was to provide training for 
patient assessment, followed by infection 
prevention education for all clinicians 
inserting or managing VADs. In addition, 
the education was continued to improve the 
competence of inserters to use ultrasound 
when needed, to implement better Standard-
ANTT and Surgical-ANTT procedures, and 
to select the most appropriate device for the 
patient and therapy. Implementation of the 
VHP stages began in one targeted unit insti-
tuting initial assessment of every patient 
admitted to the area. Patient and clinician 
satisfaction feedback was collected and 
evaluated to identify improvement needs. 
Each patient received a detailed vascular 
access daily assessment that included evalu-
ation of right device and right time if the 
device was still necessary, insertion site, 
dressing adherence, patient response, and 
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catheter function. The final stage of the 
VHP process of implementation was evalu-
ation of the outcomes and compliance with 
the process. While this hospital achieved a 
moderate 82% compliance with initial 
assessment, right inserter, daily assess-
ments, and discontinuation of unnecessary 
VADs, their results had a huge impact on 
patient satisfaction and staff appreciation. 
Efficiency had improved with insertion 
changing from an average of 2.2 attempts 
with PIVCs to 1.4 per patient, supply usage 
was down 54% with PIVCs changed only 
when clinically indicated, and even with the 
added staff time in VHP implementation, 
the savings continued to mount above 
$265,000 estimated annual cost reduction.

Summary of Key Points
 1. Vessel health and preservation (VHP) is 

a model applied to vascular access and 
the administration of IV medications 
and treatment that structures evidence- 
based practices within four quadrants of 
medical care: assessment/selection, 
insertion, management, and evaluation 
of vascular access devices.

 2. Comprehensive assessment and selec-
tion of the best vein and insertion site 
location, performed by a highly skilled 
inserter using the most appropriate 
device, managed in a precise way, and 
removed at the right time is a process 
that requires commitment to education, 
policy development, and specialized 
clinicians.

 3. Assessments of patient history, comor-
bidities, contraindications, available 
veins, diagnosis, and duration are fac-
tors that determine level of risk, the 
appropriate device, and most qualified 
inserter.

 4. Ensuring the insertion is performed by a 
trained and qualified clinician with 

ultrasound skills reduces insertion and 
post insertional complications.

 5. Device management includes assess-
ment of the insertion site, dressing, and 
device function prior to each infusion.

 6. Improvement of care is impossible 
without an established process of 
evaluation.
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