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What Is a Practical Catheter Vein Ratio to Lower the Incidence of
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Purpose: The catheter vein ratio (CVR) is one of control factors related to the incidence of
catheter related thrombosis (CRT). This paper reports a practical CVR to reduce the in-
cidence of CRT in patients receiving PICC.

Methods: Information on patients with PICC insertion between January 2018 and
December 2018 was extracted retrospectively from a single center. The information was
composed of age, sex, BMI, access locations, comorbidities, catheter sizes, catheter days,
catheter removal cause, and CRT. The incidence of CRT and other factors were analyzed.
Results: Of the 164 patients who underwent PICC and 2,697 catheter days in the study,
three patients (1.8%) experienced a symptomatic thrombosis. Without significance to other
factors, the incidence of thrombosis was relevant only in those with higher CVR vs. those
with lower CVR (P = 0.047). In addition, its cut-off value was 36.5% (AUC 0.813, 95% CI:
1.003-1.495). Compared to the higher and lower than 36.5% CVR, the odd ratio was 38.25
in the group with a higher than 36.5% CVR (95% CI: 3.129-467.611, P = 0.010).
Conclusion: CVR is one of the factors that can be controlled to reduce the clinical relevance
of CRT. A lower than 36.5% CVR should be maintained to be in the safety zone from PICC
related thrombosis.
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Fig. 1. Measurement of inner diameter of vein by ultrasonogram.
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Fig. 2. Definition of catheter to vein ratio.
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Table 1. Patient Factors and Risk of Venous Thromboembolism

Venous thromboembolism

Characteristic Yes (n = 3) No (n=161) Total (n = 164) Univariate analysis*
n (%) n (%) n (%) RR/OR 9596 CI Sig.
Age (years) 10307 0.930-1.141 0.530
16-45 0 (0) 10 (6) 10 (6)
46-65 1(33) 24 (15) 25 (15)
66-79 0 (0) 60 (37) 60 (37)
> 80 2(67) 67 (42) 69 (42)
Sex! 0.720 0.064-8.101 0.789
Male 1(33) 66 (41) 67 (41)
Female 2 (67) 95 (59) 97 (59)
BMI 1.078 " 0.858-1.354 0.534
<18 0 (0) 27 (17) 27 (17)
1924 1(33) 84 (52) 85 (52)
25-30 2 (67) 40 (25) 42 (26)
>31 0 (0) 10 (6) 10 (6)
Arm’ 0.975 0.951-0.999 0.782
Left 0 (0) 4(3) 43)
Right 3 (100) 157 (97) 160 (97)
Vein 0.297 0.026-3.346 0.558
Basilic 1(33) 101 (63) 102 (62)
Brachial 2 (67) 60 (37) 62 (38)
Catheter days 1.026" 0.973-1.083 0.397
<7 1(33) 47 (29) 48 (29)
8-21 1(33) 69 (43) 70 (43)
22-42 0 (0) 37 (23) 37 (23)
> 43 1(33) 8 (5) 9 (6)
Cause of removal
Discharge 110 (67)
Expire 24 (15)
Fever 13 (8)
Self 13 (8)
Occlusion 1(1)
Thrombosis 3(2)
ComorbidityT
HTN 2 (66) 97 (60) 99 (60) 1.320 0.117-14.857 1.000
DM 1(37) 46 (29) 47 (29) 1.250 0.111-14.123 1.000
Cancer 0 (0) 50 (31) 50 (31) 0.689 0.622-0.765 0.554
Blood thinner ™ 0.683° 0.060-7.735 1.000
Antiplatelet 0 (0) 33 (21) 33 (20)
Anticoagulant 1(33) 5@3) 6 4)
Both 0 (0) 3(2) 3(2)
None 2 (67) 120 (75) 122 (74)
CVR (%) 1.224 1.003-1.495 0.047
< 36.5 1(33) 153 (95) 154 (94) 0.026" 0.002-0.320 0.010
> 36.5 2 (67) 8 (5) 10 (6) 38.2507 3.129-467.611 0.010

BMI = body mass index; HTN = hypertension; DM = diabetes mellitus; CVR = catheter to vein ratio.

*Based on binomial generalized linear model unless otherwise stated; RR = relative risk; OR = odds ratio; CI = confidence interval.
TAnalysed as a continuous variable, TAnalysed as Fisher’s exact test, *Analysed as patient who used one or dual blood thinner versus who never
used.
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Table 2. Summary of Three Cases of PICC Associated Venous Thrombosis
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Fig. 3. Receiver operating characteristic analysis identifying the
optimal catheter to vein ratio to reduce the risk of venous thrombosis.

Variable Case 1 Case 2 Case 3
Sex/age (y) Female/82 Female/65 Male/88
Height (cm)/Weight (kg)/BMI 163/50/18.82 158/75/30.04 150/56/24.89
Location of access (vein) Rt. brachial Rt. basilic Rt. brachial
Vein diameter (mm) 2.6 2.7 3.6
Catheter size 5 Fr. 5 Fr. 5 Fr.
CVR (%) 40.76 37.80 21.26
Catheter indwelling days 5 60 9
Blood thinner use Anticoagulant None None
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Fig. 4. Compressibility of the ca-
theterized vessel, a simple and reliable
method for determining catheter-
related thrombosis.
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