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Right Assessment and Vein 
Selection

Evan Alexandrou

Abstract
Right assessment and selection of the best 
vein and location is the first stage of the vascu-
lar access cycle within quadrant 1 of VHP. This 
stage begins at the time of admission and con-
tinues as diagnosis is established and treat-
ment initiated. Most patients receive their first 
intravenous device during the assessment in 
the emergency department, typically a PIVC 
is inserted in a hurried fashion, and location 
and method of insertion are often not optimal. 
Once the patient has stabilized, consideration 
can be given to the most appropriate vascular 
access device, one that will provide the admin-
istration of the prescribed therapy. Assessments 
of patient history, comorbidities, contraindica-
tions, available veins, diagnosis, and duration 
of therapy are factors that determine level of 

risk, the appropriate device, and most quali-
fied inserter. Individuals with ultrasound train-
ing can apply their skills for assessment and 
selection of the right location and vein for 
device insertion.
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2.1	 �Introduction

Within the first 48 h of admission to an acute care 
facility, a patient receives a diagnosis, PIVC 
placement, and initiation of treatment (Santolucito 
2001). Since most PIVCs fail within the first 
48 h, the optimal window for patient vein assess-
ment and device selection is within this time 
frame (Hallam et al. 2016; Jackson et al. 2013). A 
patient-centered approach is focused on the vas-
cular assessment of the patient, recent and past 
history with access, critical or chronic nature of 
their illness, comorbidities that may affect the 
risk of infection or other complications, types of 
medications to be administered, duration of treat-
ment, future needs, specific access needs, and 
risk assessment of all factors, followed by vein 
and device choice (Hallam et al. 2016; Jackson 
et al. 2013; Moureau 2017).
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2.2	 �Patient and Vein Assessment

Gaining a patient history and clinical assessment 
assists in determining device selection. Clinical 
histories such as past surgery, comorbid conditions, 
hematological or oncological history, as well as 
past vascular access-related complications that 
include difficult venous access or thrombosis are 
important factors that influence device choice (Sou 
et al. 2017; Woller et al. 2016). Physical assess-
ment of the patient should include neurological, 
cardiovascular, respiratory, and gastrointestinal 
assessment. The assessment of coagulation profile, 
electrolyte, and full blood count review informs the 
inserter of areas of potential risk (Lonsway 2010).

Assessment for either peripheral or central 
access is enhanced with the use of ultrasound 
(Moureau 2014; Sharp et  al. 2015a, b). 
Determination of the need for central venous 
access device (CVAD) requires a risk benefit 
assessment to avoid unnecessary placement of 
these higher risk devices (Chopra et  al. 2015). 
Risk ratios with CVADs are higher than with 
peripheral devices both with insertion and post 
insertion-related complications (Maki et al. 2006; 
Mcgee and Gould 2003; Sou et  al. 2017). The 
goal with assessment and selection is to choose 
the lowest risk VAD, which will complete the 
prescribed treatment plan while minimizing both 
insertion and post insertion-related complica-
tions (Chopra et  al. 2013, 2015). The vessel 
health and preservation model incorporates a 
planned vascular access assessment that evalu-
ates the patient factors correlated with the treat-
ment plan to select the most suitable device and 
inserter (Hallam et al. 2016; Hanchett and Poole 
2001; Moureau et al. 2012; Rotter et al. 2010).

2.3	 �Vessel Assessment

Clinical evaluation of the blood vessels and the 
pathway determines anatomical placement and 
ultimately the most appropriate device. 
Evaluation through observation and palpation of 
vessels or visualization with ultrasound can facil-
itate successful insertion and longer dwell times 
(De La Torre-Montero et al. 2014). Vessels that 

are tortuous in nature, have bifurcations, or 
thrombosis make placement of the device diffi-
cult and should be avoided (Moureau 2014). 
Approaches developed by the Italian Group for 
Venous Access Devices (GAVeCeLT) that include 
the Rapid Assessment of the Central Veins 
(RaCeVA) and the Rapid Assessment of the 
Peripheral Veins (RaPeVA) are protocols that can 
be used to thoroughly evaluate vessels and sur-
rounding structures (Pittiruti 2012).

Thorough ultrasound assessment for vein 
selection reduces insertion-related complica-
tions (Flood and Bodenham 2013; Pirotte 2008). 
When urgency of placement is not necessary, 
time taken with selection of a location for can-
nula insertion in a stable area, away from joints 
and movement, results in lower rates of failure 
(Marsh et  al. 2017). Vein selection for PIVC 
placement must be balanced with consideration 
for speed versus longer dwell time and reduced 
complications. Placement of a device in the hand 
or antecubital fossa is initially easier in most 
respects due to identification of veins visually 
and through palpation; however, these devices 
become dislodged, are uncomfortable for 
patients, and often fail in less than 72  h 
(Alexandrou et  al. 2018). Vein selection with 
CVAD is dictated by insertion risk related to site, 
vein size, depth, and surrounding structures that 
may impact risk of complications (i.e., nerves, 
lymphatic tissue, artery) (Moureau 2017).

2.4	 �Ultrasound Assessment 
of the Patient

Ultrasound for vascular access site selection is 
used to identify and map structures within the 
arm, chest, neck, and leg that may be most suit-
able for device insertion and treatment. 
Ultrasound is used widely for central venous 
access, PICCs, midlines, and in more recent 
times for PIVCs too. The patient safety benefits 
of using ultrasound are undisputed (Bodenham 
et  al. 2016; Gorski et  al. 2016; Lamperti et  al. 
2012; Loveday et al. 2014). Gorski et al., in INS 
Standards (2016), recommend using visualiza-
tion technologies like infrared or ultrasound to 
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increase insertion success for patients with diffi-
cult access.

With ultrasound imaging and the use of a con-
ductive medium, such as gel, the probe or trans-
ducer transmits sound waves that are interpreted 
on a viewing screen. Scanning for peripheral 
veins and structures within the arms begins at the 
level of the forearm working toward the body. 
Optimal peripheral cannula site selection is one 
that allows ultrasound-guided needle access in a 
vein 2–4 mm in diameter or larger and 0.3–1.5 cm 
in depth (Witting et al. 2010).

It is essential to assess the veins with ultra-
sound prior to the procedure to select the vein 
with optimal characteristics including the size, 
depth, and pathway with minimal risk to arterial/
nerve injury, check the vein for patency, ensure 
thrombosis is not present, and identify any ana-
tomical variations. Ultrasound assessment is 
undertaken without using a tourniquet to assess 
the vein in its normal state. Assess the depth, 
patency, and respiratory collapse; for instance, a 
critically ill patient may present in a cardiovascu-
lar hyperdynamic state with the artery pounding 
and encroaching the vein, which may itself be 
collapsing with each respiratory cycle. 
Application of assessment methods, such as 
RACEVA and RAPEVA, covered later in this 
chapter, guides the inserter to select the best vein 
and identifies any venous abnormalities prior to 
insertion (Pittiruti and Scoppettuolo 2017).

Anatomy is not exact, and variations exist. For 
example, the basilic veins are only present in the 
text book or traditional form of anatomy in 66%, 
as discovered in a study by Anaya-Ayala et  al. 
(2011), who mapped veins of 290 patients includ-
ing 426 arms (221 right, 205 left arm). From the 
mapped veins, the authors identified that the 
basilic vein joins the axillary vein around the same 
area that the brachial veins do. In the remaining 
34% of patients, either the basilic joins the paired 
brachial veins in the mid to lower arm or the basilic 
joins an unpaired brachial in the mid to lower sec-
tion of the arm (Anaya-Ayala et al. 2011).

During scanning and vein selection, identify 
arteries and nerves based on anatomical knowl-
edge for the area (e.g., median nerve for PICC, 
carotid artery for jugular CVAD, pleura for sub-

clavian CVAD). As scanning of the patient con-
tinues, look for normal and abnormal features of 
the vessels: shape, size, path, patency, and flow 
(Moureau and King 2007).

•	 Shape: Observe for irregularities in lumen 
size and vessel wall thickness. These types of 
abnormalities are usually best visualized in 
the sagittal plane.

•	 Size: Measure basilic, brachial, and cephalic 
vein diameter in their native state without a 
tourniquet. Vein size determines suitability of 
desired catheter size and number of lumens 
(i.e., caliber of peripheral vein must at least 
equal diameter of midline or PICC in French 
size). Diameter may be measured in the trans-
verse or sagittal plane. The occupation of 
more than one third of the diameter of a blood 
vessel with a catheter reduces blood flow 
within the region and increase thrombosis 
risk. Generally, the scale in Fig. 2.1 provides a 
guide for determining the most appropriate 
catheter for vein size (Sharp et  al. 2015a, b, 
2016).

•	 Path: Note any aberrancy along the course of 
the vessel (tortuosity), areas of dilation, or ste-
nosis. Also observe for symmetry of the vessel 
wall looking for irregularities rather than the 
normal round vessel shape. Uniformity of the 
path and vein wall is viewed specifically in 
sagittal, longitudinal view providing a more 
detailed view of vein path or vein wall 
abnormalities.

•	 Patency: Compress veins. Look for echo-
genic material within non-compressible veins 
that may indicate thrombosis or other struc-
tures such as nerves or arteries (use pulse 
wave Doppler if indicated). Look for collater-
als around areas of non-compressible or 
retracted veins.

•	 Flow: Observe arterial and venous flow. Flow 
in the arterial system pulsatile and rhythmical 
if the patient has normal heart function. Flow 
in the venous system is typically slower with-
out pulsatility. It is important to note that the 
“red” and “blue” colors typically used do not 
demonstrate arterial or venous flow but rather 
movement toward and away from the probe.

2  Right Assessment and Vein Selection
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•	 Pre-insertion Ultrasound Assessment of 
the Central and Peripheral Veins (RACEVA 
& RAPEVA (Emoli et al. 2014; Pittiruti 2012; 
Pittiruti and Scoppettuolo 2017)): Pre-
insertion scanning of the major blood vessels 
prior to catheter insertion and mapping path-
way of the catheter improves success rates 
and minimize complications. The RACEVA 
protocol is a six-step assessment of the major 
central vessels and important associated 
structures.

2.5	 �Rapid Vein Assessment 
RAPEVA and RACEVA 
Protocols (Pittiruti 
and Scoppettuolo 2017)

Rapid assessment peripheral vein assessment 
(RAPEVA) and rapid assessment central vein 
assessment (RACEVA) are performed with 
ultrasound to determine the most appropriate 
location for catheter insertion. Scanning of the 
peripheral vasculature includes visualization by 
starting at the antecubital region of the arm, 
moving up medially, and toward the chest. More 
information on ultrasound scanning and the 

RAPEVA methods are found in the references 
(Pittiruti 2012).

2.5.1	 �RAPEVA Position 1

Position 1—This position identifies vessels of the 
antecubital fossa, sometimes visible without 
ultrasound. Probe position should begin at the 
lateral side of the arm at the cubital crease in 
transverse position. Assess the smaller cephalic 
vein for compressibility and thrombosis 
(Fig. 2.2).

2.5.2	 �RAPEVA Position 2

Position 2—Moving from lateral to medial along 
the antecubital fossa, visualize larger veins with 
position variation from person to person. Probe 
position should move to the medial side of the 
arm at cubital crease in transverse position. 
Assess the basilic vein in relation to the median 
cubital vein as well as brachial artery and median 
and ulnar nerve. Assess basilic vein for com-
pressibility, thrombosis, diameter, and distance 
from the skin (Fig. 2.3).

CATHETER/VEIN SCALE

Chart for determining catheter size/length versus appropriate vein diameter and depth from ultrasound assessment
Peripheral vascular access devices

FRENCH SIZE

CATHETER GAUGE 
SIZE 

CATHETER 
MEASUREMENT mm

INCHES

VESSEL SIZE needed 
1/3 vs 2/3 catheter to 
blood flow. 
French size is desired 
vein size

2 2.5 3 3.5 4 4.5 5 5.5 6 7 8

24 22 20 19 18 17 16 15 14 12

0.55 0.75 0.9 1.06 1.27 1.47 1.65 1.8 2.1 2.3 2.7

0.022 0.026 0.0355 0.042 0.05 0.058 0.065 0.072 0.083 0.092 0.105

2mm

0..25

1.2cm

0.25

1.5cm

0.5

2cm

0.5

3cm

.75

3.2cm

.75

4.5cm

1.0

4.25cm

1.0

6cm

1.25

5.25

1.25

7.5cm

1.5

6.4cm

1.5

8cm

2.5mm 3mm 3.5mm 4mm 4.5mm 5mm 5.5mm 6mm 7mm 8mm

INS RECOMMENDATION for 2/3 catheter in vein

CATHETER LENGTH 
needed

CATHETER LENGTH 
needed

DEPTH using 45 degrees

DEPTH using 30 degrees

PICC Excellence, Inc.

www.piccexcellence.com

Fig. 2.1  Catheter vein measurement scale (used with permission N. Moureau, PICC Excellence)

E. Alexandrou



13

2.5.3	 �RAPEVA Position 3

Position 3—This position follows the basilic 
vein with the probe position on the medial side 
of arm in the bicipital humeral groove. Assess 
the basilic vein in relation to the ulnar nerve and 
brachial bundle with the brachial veins, artery, 

and median nerve. Assess basilic vein along the 
bicep groove for compressibility, thrombosis, 
diameter, and distance from the skin 
(Figs. 2.4, 2.5. This mid-upper arm position is a 
common location for PICC insertion stabilized 
by the surrounding bicep, brachialis, and coraco-
brachialis muscle group.

Right subclavian vein

Axillary vein

Median cubital vein

Median vein
of the forearm
Cephalic vein

Radial vein

Basilic vein
Ulnar vein

Deep palmar
venous arch
Superficial palmar
venous arch
Digital Veins

Basilic vein
Cephalic vein
Brachial vein

Fig. 2.2  RAPEVA 
Position 1: Antecubital 
cephalic vein assessment 
(used with permission 
Mauro Pittiruti)

Right subclavian vein

Axillary vein

Median cubital vein

Median vein
of the forearm
Cephalic vein

Radial vein

Basilic vein
Ulnar vein

Deep palmar
venous arch
Superficial palmar
venous arch
Digital Veins

Basilic vein
Cephalic vein
Brachial vein

Fig. 2.3  RAPEVA 
Position 2: Antecubital 
basilic, brachial vein and 
nerve assessment (used 
with permission Mauro 
Pittiruti)
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2.5.4	 �RAPEVA Position 4

Position 4—Probe position should be mid arm 
over bicep region. At this position the basilic vein 
is likely joined with the brachial veins but may 
vary in the exact location from person to person. 
Assess the brachial vein in relation to the brachial 
artery and median nerve. Brachial veins are 
paired veins, known as the venae comitantes situ-
ated on either side of the brachial artery with pul-
sations of the artery aiding in venous return. This 
bundle representing the brachial veins and artery 
includes the median nerve, one of the largest in 

the upper extremity. Assess brachial vein(s) for 
compressibility, thrombosis, diameter, distance 
from the skin, and optimal position to facilitate 
needle access while avoiding the artery and nerve 
(Fig. 2.6).

2.5.5	 �RAPEVA Position 5

Position 5—This position assesses the upper arm 
portion of the cephalic vein which can be difficult 
to locate. Probe position should be lateral side of 
the arm below the acromion in transverse mode. 
Assess the cephalic vein for compressibility and 
thrombosis (Fig. 2.7).

2.5.6	 �RAPEVA Position 6

Position 6—Following the cephalic vein from posi-
tions 5 to 6, identifies the intersection with the axil-
lary vein. Probe position should be perpendicular 
and move to the pectoral groove in transverse 
mode, below the clavicle (lateral third of clavicle—
as with Position 5 of RACEVA in the section that 
follows). This position assesses the axillary vein 
(AV) in short axis, axillary artery (AA) in short 
axis, and cephalic vein (CV) in long axis (Fig. 2.8).

Right subclavian vein

Axillary vein

Median cubital vein

Median vein
of the forearm
Cephalic vein

Radial vein

Basilic vein
Ulnar vein

Deep palmar
venous arch
Superficial palmar
venous arch
Digital Veins

Basilic vein
Cephalic vein
Brachial vein

Fig. 2.4  RAPEVA 
Position 3: Medial 
position of arm for 
basilic vein, nerves, and 
brachial bundle (used 
with permission Mauro 
Pittiruti)

Fig. 2.5  Brachial bundle with median nerve and basilic 
vein (used with permission N. Moureau, PICC Excellence)

E. Alexandrou
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Right subclavian vein

Axillary vein

Median cubital vein

Median vein
of the forearm
Cephalic vein

Radial vein

Basilic vein
Ulnar vein

Deep palmar
venous arch
Superficial palmar
venous arch
Digital Veins

Basilic vein
Cephalic vein
Brachial vein

Fig. 2.6  RAPEVA 
Position 4: Brachial 
bundle assessment (used 
with permission Mauro 
Pittiruti)

Right subclavian vein

Axillary vein

Median cubital vein

Median vein
of the forearm

Cephalic vein

Radial vein

Basilic vein
Ulnar vein

Deep palmar
venous arch
Superficial palmar
venous arch
Digital Veins

Basilic vein
Cephalic vein
Brachial vein

Fig. 2.7  RAPEVA 
Position 5: High 
cephalic vein assessment 
(used with permission 
Mauro Pittiruti)
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2.5.7	 �RAPEVA Position 7

Probe position is behind the clavicle (supracla-
vicular). This position assesses the subclavian 
vein (SV), external jugular vein (EJ) in long axis, 

and laterally the subclavian artery in short axis. 
Probe position moves to the lower neck in trans-
verse plane to assess lower track of the IJV, sub-
clavian artery in long axis as well as visualization 
of the distal IJV valve (Fig. 2.9).

Right subclavian vein

Axillary vein

Median cubital vein

Median vein
of the forearm
Cephalic vein

Radial vein

Basilic vein
Ulnar vein

Deep palmar
venous arch
Superficial palmar
venous arch
Digital Veins

Basilic vein
Cephalic vein
Brachial vein

Fig. 2.8  RAPEVA 
Position 6: Axillary vein 
and artery assessment 
(used with permission 
Mauro Pittiruti)

Right subclavian vein

Axillary vein

Median cubital vein

Median vein
of the forearm
Cephalic vein

Radial vein

Basilic vein
Ulnar vein

Deep palmar
venous arch
Superficial palmar
venous arch
Digital Veins

Basilic vein
Cephalic vein
Brachial vein

Fig. 2.9  RAPEVA 
Position 7: Subclavian 
and external jugular vein 
assessment (used with 
permission Mauro 
Pittiruti)
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2.6	 �RACEVA Rapid Central Vein 
Assessment

The RACEVA protocol uses ultrasound for thor-
ough assessment of vascular structures in terms 
of size, patency and overal vialbility for cathe-
terization. It also provides information on over-
all anatomy of the area do reduce inadvertant 
puncture of surrounding anatomic structures 
(Spencer and Pittiruti 2018). More information 
on ultrasound scanning and the RACEVA and 
RAPEVA methods are found in the references 
(Pittiruti 2012).

2.6.1	 �RACEVA Position 1

Position 1—Starting at the mid neck examining 
the internal jugular vessels and the carotid artery 
using a transverse view of the vessels. This posi-
tion assesses the internal jugular vein (IJV) and 
carotid artery. Assess for compressibility, size, 
and shape (Figs. 2.10 and 2.11). Where possible 
and safe to do so for your patient, pressure should 
be applied to the veins to assess for compress-
ibility and to check for patency and the presence 
of a thrombosis. The development of a thrombo-
sis is a process, and in the early stages, the throm-
bus is still compressible (though the vessel is not 
likely to fully compress). At this stage it may also 
appear black and, like a normal vessel, only at the 
later stages does it start to take on a more solid 
form and then becomes more echogenic and the 

vein non-compressible. Any suspicion of a 
thrombus should be referred to the radiology and 
or vascular team for further investigation includ-
ing Doppler ultrasound assessment.

Position 2—Still in transverse position, trans-
ducer slides down to base of the neck, this allows 
view of the internal jugular and and carotid artery. 
The probe in transverse position at the base of the 
neck (supraclavicular) facilitates view of the 
lower track of the IJV, subclavian artery in long 
axis as well as the distal IJV valve. (Figs. 2.12 
and 2.13).

2.6.2	 �RACEVA Position 3

Position 3—Transverse view, having followed 
the pathway of the internal jugular down to the 

Fig. 2.10  RACEVA Position 1: Jugular vein 
assessment (used with permission Mauro Pittiruti)

Fig. 2.11  RACEVA Position 2: Jugular assessment view 
with ultrasound (used with permission Mauro Pittiruti)

Fig. 2.12  RACEVA Position 2: Low IJV assessment and 
subclavian artery in in long axis (used with permission 
Mauro Pittiruti)

2  Right Assessment and Vein Selection
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base of the neck now place the probe level with 
the sternal notch on the superior edge of the clav-
icle. Probe position should be above the clavicle 
to the side of the sternal notch in transverse plane. 
This position assesses the brachiocephalic vein. 
In order to view the brachiocephalic, angle the 
probe inferiorly toward the heart, and slight pres-
sure may help achieve  optimal visualization of 
the vessel. This is an ideal position for an “in-
plane” puncture of the brachiocephalic vein 
(Figs. 2.14 and 2.15).

2.6.3	 �RACEVA Position 4

Position 4—Probe position should be behind the 
clavicle (supraclavicular). This position assesses 
the subclavian vein (SV), external jugular vein 
(EJ) in long axis, and laterally the subclavian 
artery in short axis (Figs. 2.16 and 2.17). Sliding 
the probe slightly away from the sternal notch 
along the superior border of the clavicle and 
holding the probe in a similar angle used when 
examining the brachiocephalic allows view of the 
subclavian vein and artery, using both transverse 
and longitudinal views.

2.6.4	 �RACEVA Position 5

Position 5—Probe position should be perpen-
dicular to the pectoral groove in short access, 

Fig. 2.14  RACEVA Position 3: Brachiocephalic vein 
(used with permission Mauro Pittiruti)

Fig. 2.15  Brachiocephalic vein assessment with ultra-
sound (used with permission Mauro Pittiruti)

Fig. 2.16  RACEVA Position 4: Subclavian and external 
jugular vein assessment (used with permission Mauro 
Pittiruti)

Fig. 2.13  View of the lower tract IJV with distal valve 
(used with permission Mauro Pittiruti)

E. Alexandrou
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below the clavicle (lateral third of the clavi-
cle). This position assesses the axillary vein 
(AV) in short axis, axillary artery (AA) in 
short axis, and cephalic vein (CV) in long 
axis. Ideal position for “out of plane”: punc-
ture of axillary vein (Figs.  2.18 and 2.19). 
Moving to the inferior border of the clavicle, 
visualize the axillary vein and artery in trans-
verse view. A patient with increased respira-
tory demand may present with a vein that is 
opening and collapsing with the changes in 
intrathoracic pressure during the respiratory 
cycle. A patient with poor hydration status 
may also present with a collapsing vein as the 
venous pressure is low.

2.6.5	 �RACEVA Position 6

Position 6—Again visualizing the axillary vein 
and artery in the deltopectoral or a subclavicular 
fossa area, view the vessels in a longitudinal per-
spective. Probe position should be perpendicular 
to the pectoral groove in long access, below the 
clavicle (lateral third of the clavicle).

This position assesses the AV in long axis, AA 
in long axis, and CV vein in long axis. Ideal posi-
tion for “in-plane”: puncture of the axillary vein 
(Figs. 2.20 and 2.21).

2.6.6	 �RACEVA Position 7

Position 7—Using the second intercostal space, 
the ultrasound is used to view the pleura and the 
lung tissue. The aim of identifying these struc-
tures is to identify the presence of a pneumotho-
rax with the absence of sliding lung sign outlined 

Fig. 2.17  Subclavian and external jugular vein assess-
ment with ultrasound (used with permission Mauro 
Pittiruti)

Fig. 2.18  RACEVA Position 5: Infraclavicular axillary 
and cephalic vein assessment (used with permission 
Mauro Pittiruti)

Fig. 2.19  Axillary and cephalic vein assessment with 
ultrasound (used with permission Mauro Pittiruti)

Fig. 2.20  RACEVA Position 6: Axillary vein assessment 
(used with permission Mauro Pittiruti)

2  Right Assessment and Vein Selection
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in the next chapter with insertion. Sliding lung 
assessment should be performed pre- and post-
CICC insertion, and although this will be covered 
in a separate section, it is important to note that 
ultrasound can be used as a reliable technique to 
assess lung movement and the presence or 
absence of a pneumothorax (Husain et al. 2012). 
As noted in the publication, there are several 
classic sonographic signs that include the “slid-
ing lung” and “comet tail artifacts” that assess the 
normal function and integrity of the visceral and 
parietal pleura. Identify the horizontal, equally 
spaced hyperechogenic reflections of the pleura, 
and the conical-shaped shadows descending 
down the pleura deeper into the tissues known as 
comet tails indicate normal lung function for that 
lobe (Fig. 2.22).

2.6.7	 �RACEVA Position 8

More information on ultrasound scanning and the 
RACEVA and RAPEVA methods are found in 
the references (Pittiruti 2012; Pittiruti and 
Scoppettuolo 2017; Spencer and Pittiruti 2018).

Fig. 2.22  Pleura with sliding lung comet sign (used with 
permission Mauro Pittiruti)

Case Study
A 45-year-old male entered the emergency 
room with elevated temperature, severe 
fatigue, weakness, shortness of breath, 
sleeping problems, some nausea, poor appe-
tite, frequent small quantity urination, dry 
skin and poor turgor, and swelling to the legs 
and ankles with some muscle cramping. 
Laboratory blood work confirms a high cre-
atinine level and a glomerular filtration rate 
(GFR) of 35 indicating moderate renal dys-
function. The issues noted with this patient 
include the need for dialysis, cautious fluid 

Fig. 2.21  Axillary vein in longitudinal view with ultra-
sound (used with permission Mauro Pittiruti)
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physician is trained in the RACEVA proto-
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ration knowing the best choice for this 
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Summary of Key Points
	1.	 The Vessel Health and Preservation pro-

cess is designed to select the vein, loca-
tion, and device that has lowest risk, 
preserves veins, and is most reliable for 
the treatment.

	2.	 CVAD selection is optimal when indi-
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and patient-specific factors.

	3.	 Patients are the focus of VHP with indi-
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placement that reduces unnecessary 
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	4.	 The use of visualization technology aids 
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