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PICC Placement Measurement Tool 
Height (Ft: inches) Catheter Length (cms) 
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PLEASE NOTE: This length is determined from insertion site at the ACF. Subtract the number of 
centimeter from the ACF to anticipated insertion site in upper arm to get you catheter length. 

 

If approaching from the left add 2 – 4 cms. 
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A B S T R A C T

Background: Peripherally inserted central catheters (PICCs) are a common vascular access

device used in clinical practice. Their use may be complicated by adverse events such as

venous thromboembolism (VTE). The size of the vein used for PICC insertion and thus the

catheter to vein ratio is thought to be a controllable factor in the reduction of VTE rates in

patients who have a PICC. However, an optimal catheter to vein ratio for PICC insertion has

not previously been investigated to inform clinical practice.

Objectives: To determine the effect of the catheter to vein ratio (proportion of the vein measured

at the insertion point taken up by the catheter) on rates of symptomatic VTE in patients with a

PICC and identify the optimal ratio cut-off point to reduce rates of this adverse event.

Method: Adult patients waiting for PICC insertion at a large metropolitan teaching hospital

were recruited between May and December 2013. Vein diameter at the PICC insertion site

was measured using ultrasound with in-built callipers. Participants were followed up at

eight weeks to determine if they developed symptomatic VTE.

Results: Data were available for 136 patients (50% cancer; 44% infection; 6% other

indication for PICC). Mean age was 57 years with 54% males. There were four cases of

confirmed symptomatic VTE (two involving the deep veins, one peripheral vein and one

pulmonary embolism). Receiver operator characteristic (ROC) analysis determined that a

45% catheter to vein ratio was the ideal cut off point to maximise sensitivity and specificity

(AUC 0.761; 95% CI 0.681–0.830). When a ratio of 46% or above was compared to one that

was less than or equal to 45% using a log binomial generalised linear model it was found

that participants with a catheter to vein ratio >45% were 13 times more likely to suffer VTE

(relative risk 13, p = 0.022; CI 1.445–122.788).

Conclusion: It was found that a 45% catheter to vein ratio was the optimal cut off with high

sensitivity and specificity to reduce the risk of VTE. However, further research is needed to

confirm these results as although adequately powered; the number of cases of VTE was

comparatively small, resulting in wide confidence intervals.
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PICC Zone Insertion MethodTM (ZIMTM): 
A Systematic Approach to Determine the Ideal Insertion 
Site for PICCs in the Upper Arm
Robert B. Dawson
MSA, BSN, RN, CRNI, CPUI, VA-BC

Abstract

The consequences of random PICC practice can be serious and manifest as deep vein thrombosis, pulmonary embolism, 

catheter related bloodstream infection, and post thrombotic syndrome. Risk factors related to site selection have been well es-

tablished for other central venous access devices, but not for ultrasound guided PICC insertion in the upper arm. The author 

presents observations of upper arm PICC insertion designated by color zones to highlight the variability of PICC practice. 

The author also details site risk factors associated with each color zone and proposes an ideal insertion location for upper 

arm ultrasound guided PICC procedures. 

The PICC Zone Insertion Method (ZIM) is a proposed system design for patient safety related to PICC insertions; per-

formed by optimizing and organizing the clinical approach. It aids in identifying the Ideal Zone for upper arm needle inser-

tion with ultrasound guidance. The significance of a systematic approach is that it is reproducible, measurable, and as a 
result will reduce variation in PICC insertion practice. The ZIM combines known mechanisms for vascular access insertion 

site complications with a systematic measuring and ultrasound scanning process, to reduce the impact of site risk factors. 

The impact of thrombosis cannot be underestimated, as it will likely limit the future use of veins for life saving vascular 

access. This issue should not be ignored by hospitals or clinicians, in fact, systematic solutions like PICC Zone Insertion 

Method, should be explored and supported as part of a comprehensive approach to vascular access care. 

T
he PICC Zone Insertion Method (ZIM) is a systematic 

approach to PICC insertion for the purpose of optimi-

zation of results and reduction in patient risk. It aids in 

identifying the Ideal Zone (IZ) for upper arm needle insertion 

with ultrasound guidance. The ZIM looks beyond common 

PICC site selection practice; it reveals a specific pattern of 
zones that offer various risks and benefits for PICC insertion 
and management. The ZIM utilizes musculoskeletal, skin, and 

vessel characteristics that can be separated into red, green and 

yellow zones. Like the traffic light system, the color of the zone 
indicates whether or not a zone should be entered. 

Observations of practice are presented to describe the benefits 
of the ZIM and the Ideal Zone for PICC insertion. This is a dis-

cussion of practice and a proposed methodology for selection of 

PICC insertion sites in the upper arm. Clinical practice from the 

author is reviewed as well as observations from other facilities 

related to PICC insertion locations in the upper arm. Permission 

was received to photograph and observe PICC insertion sites. The 

prevalence of upper arm PICC insertion by zone color is present-

ed to highlight the variability of PICC practice. This is a proposed 

system design for patient safety related to PICC insertions; ZIM 

is a tool designed for the entire continuum of PICC practice to 

include: assessment, planning, intervention and evaluation. 

Significance of ZIM
The PICC Zone Insertion Method provides an objective and 

systematic method that should be reproducible. This is signifi-

cant because it should allow for a more objective measurement 

and association of PICC outcomes to insertion site. Patient safe-

ty is a reflection of outcomes and events such as thrombosis, 
infection, bleeding, and non-adherent dressings. The Joint Com-

mission explains that a patient safety solution is a system design 

that can reduce harm from the care process.11 Therefore a safety 

solution for PICC insertion practice should be consistent, mea-

surable, and reproducible in conjunction with known scientific 
principles for risk reduction. The variance of PICC insertion sites 

within a single vascular access team, or across the nation, leads 

to unreliable correlation of outcomes related to upper arm PICC 

site selection. The need to identify the relationship between com-
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