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The clinical features and related factors of
PICC-related upper extremity asymptomatic
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Abstract N\
Peripherally inserted central venous catheter (PICC) is the main venous access for cancer patients when they receive chemotherapy |
and nutritional support, but PICC-related venous thrombosis has become one of the most common and serious complications. It is
very important to further explore the relationship among these features, so that prevent and treat the PICC-related thrombosis.

To investigate the clinical features and the related factors of PICC-related upper extremity asymptomatic venous thrombosis in
cancer patients, and to provide theoretical basis for the prevention of venous thrombosis.

A total of 127 tumor patients with PICC catheterization were selected. Thrombus was detected by color Doppler ultrasound at
different times: before catheterization and 24 hours after catheterization, and every week. The study was terminated at the time of
thrombosis, and patients who did not develop thrombus were terminated after 6 weeks of follow-up. The clinical characteristics and
influencing factors of asymptomatic thrombosis such as vessel diameter, blood flow velocity, thrombosis time, location, and the
thrombosis stages were recorded.

The incidence of PICC-related upper limbs asymptomatic thrombosis was 48.82% (62/127), and the median time was 3 days. The
incidence within 24-hour was 37.1% and within 1 week was 85.49%. A total of 81 venous thrombosis were found in 62 patients with
asymptomatic thrombosis, there were 19 (23.5%) venous thrombosis in the deep veins while 62 (76.5%) in the superficial veins.
Furthermore, thrombosis stages can be divided into 3 levels: stage | accounted for 51.85% (42/81), stage Il accounted for 37.04%
(80/81), and stage lll accounted for 11.11% (9/81). The group trajectory analysis indicated the 3 changes of blood flow velocity during
the follow-up period: downward trend, upward trend, and steady fluctuations. Survival analysis indicated that the cohort with
downward trend have the high risk of thrombosis (67.90% vs 19.00% vs 45.10%). Cox proportional hazards model suggested that
the patient’s Eastern Cooperative Oncology Group score (hazard ratio [HR] 2.791, 95% confidence interval [CI] 0.08-0.76) and blood
flow velocity (HR 0.250, 95% CI 2.01-3.87) was the risk of PICC-related asymptomatic thrombosis.

PICC catheterization can affect blood flow and asymptomatic thrombosis can occur at an early stage. Patient’s upper limb
activities should be guided to promoting blood circulation, thus effectively preventing thrombosis. Asymptomatic thrombosis can also
be detected by color Doppler ultrasound system, within a recommended time of 1 week after catheterization.

Abbreviations: BD = Bard Groshong, BMI = body mass index, CDFI = color Doppler blood flow imaging, Cl = confidence
interval, ECOG = Eastern Cooperative Oncology Group, HR = hazard ratio, PICC = peripherally inserted central venous catheters.

Keywords: asymptomatic venous thrombosis, cancer patient, peripherally inserted central venous catheter, upper extremity
thrombosis
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What is already known about the topic?

PICC-related venous thrombosis occurs frequently in
cancer patients and can induce a variety of complications.
The 3 major causes of thrombosis have been identified.
Lower extremity venous thrombosis occurs most often, but
the clinical features, related factors, and relationships in
PICC-related upper extremity asymptomatic venous throm-
bosis in cancer patients are unknown.

Key points

The incidence of asymptomatic venous thrombus after
PICC differs, with the highest rate occurring during the
early stages after catheterization.

The ECOG score was associated with the risk of
asymptomatic thrombosis after PICC catheterization, and
the higher the ECOG score the greater the risk of
thrombosis.

The sudden change of blood flow at the early stage of
catheterization puts the blood vessels in a “stress period,"
which is prone to thrombosis.

1. Introduction

The peripherally inserted central catheter (PICC) has been widely
used clinically due to certain advantages such as its good safety
record, high success rate, and long indwelling time, while it has
also become the main venous access for cancer patients when they
receive chemotherapy and nutritional support.'! However, a
variety of factors, such as small peripheral venous diameters,
slow blood flow, and general limb movement make PICCs
vulnerable to thrombosis after placement in blood vessels. With
the widespread use of PICC, PICC-related venous thrombosis has
become one of the most common and serious complications with
a frequency of 2% to 75%.137

According to the theory of Virchow’s triad (circulatory stasis,
vascular wall injury, hypercoagulable state) and Poiseuille’s law,
the placement of PICC can lead to intimal injury, which affects
normal blood flow and blood flow velocity, thus increasing the
risk of thrombosis. Researchers have explored risk factors for
reducing thrombosis to reduce the damage to the intima during
placement and indwelling, including catheter placement techni-
ques; puncture sites; catheter tip position; catheter fixation and
maintenance methods; patient personal factors; and drug
treatment factors, with most studies having been focused on
symptomatic thrombosis.!>**311 Meanwhile, the ratio of the
diameter of the catheter to the vascular caliber and the limb
activity were also used to improve the blood flow velocity
following placement.”>”1% However, the present study indicates
that other than the ratio of the catheter diameter and the blood
vessel diameter, none of the other influencing factors involved the
adaptation of the vessel (after PICC catheterization).””1!
Research is also limited regarding the changes in catheter
diameter and blood velocity and the underlying factors of the
thrombosis process, particularly the changes in blood flow
velocity and the mechanisms affecting thrombosis.

Understanding the clinical features of PICC-related upper
extremity asymptomatic venous thrombosis is therefore a
prerequisite for the effective intervention of PICC-related
thrombosis. This study aimed to observe the condition of the
tumor patient during catheter placement and indwelling. Not
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only were the clinical features of asymptomatic thrombosis
observed, such as the time, frequency, location, thrombus grade,
vessel diameter, and blood flow velocity, but also an examination
of the relationship among these features was necessary to
determine a theoretical basis for the prevention and treatment of
PICC-related thrombosis.

2. Patients and methods

2.1. Patients

The research subjects were 132 cancer patients who underwent
chemotherapy at the Department of Radiotherapy and Oncology
at the Sichuan Cancer Hospital between April 2014 and October
2014, and the cohorts were in line with the PICC requirements.
The study was approved by the Ethics Committee of Sichuan
Cancer Hospital and all patients signed informed consent.
Inclusion criteria were as follows: patients undergoing PICC
catheterization and catheter maintenance throughout the hospi-
tal; expected survival of more than 6 weeks; and patients with
normal upper limb activities and muscle strength. Meanwhile, the
exclusion criteria were: people with coagulopathy; patients who
needed anticoagulation drugs due to underlying diseases; patients
with a history of thrombosis; and patients who refused to join the
study. The withdrawal criteria were: patients whose catheter
maintenance was interrupted; unplanned extubation; patients
with an aggravated condition or who automatically gave up
treatment or died; and patients who dropped out of the study.

2.2. Materials and methods
2.2.1. Equipment and device.

(1) Portable ultrasonic apparatus: model (LOGIQ e), GE
company GE Medical Systems (China) Co., Ltd.; probe
frequency (6 ~12 MHZ).

(2) PICC Catheter Line Kit: PICC with 3-way valve, model
(7617405), size 4Fr (catheter diameter 1.4mm) (Bard
Groshong, Bard Medical Technology Co., Ltd, Murray Hill,
New Jersey, USA). Open-ended PICC, model (384177), size
SFr (catheter diameter 1.5mm) (Bard Groshong). Modified
Seldinger package: model (0668945), size 4Fr (Bard
Groshong); model (384824), size 5Fr (Bard Groshong).

2.2.2. Implementation.

(1) Ethical review: the ethics committee of Sichuan Cancer
Hospital reviewed and discussed this clinical research in strict
accordance with the relevant regulations and guidelines and
approved the study.

(2) Catheterization and maintenance: according to the standard
process of PICC catheterization, all subjects’ PICCs were
placed by qualified nurses in the central venous catheteriza-
tion room. All catheters were performed using ultrasound
guidance, and the vascular selection criterion was that the
diameter of the catheter was <45% of the vascular diameter.
The tip of the catheter was located at the lower third of the
superior vena cava or at the junction of the superior vena cava
and the right atrium.!"*'" Catheter maintenance was
performed in the PICC clinic by nurses who were trained
and qualified.

(3) Ultrasound examination site: a trained nurse from the
ultrasound examination department used Doppler ultra-
sound to examine the venous puncture site of the upper
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extremity, including the area 2 cm above the puncture site; 10
cm above the elbow fossa and the axilla; the subclavian vein
and internal jugular vein.

(4) Ultrasound examination method: the patients were placed in
a supine position and kept in a resting state, with their upper
limbs abducted 90°, the palm upward, and the upper limb of
the catheter fully exposed. The ultrasonic probe frequency
was 6~12MHZ. First, the operator used two-dimensional
ultrasound to display the transverse section along the
vascular shape and measured the inner diameter of the blood
vessel (D); ultrasound was then used to display the
longitudinal section of the vascular shape. Blood flow was
observed by color Doppler and the sampling volume was
placed to be detected. At the center of the blood vessel, the
angle between the ultrasound beam and the blood flow
direction was <60°. The spectrum curve was recorded once
the blood flow curve had shown a stable waveform and the
average blood flow velocity (Vmean) was measured. If
thrombosis was found, the patient was then transferred to the
ultrasound department for diagnosis.

(5) Monitoring time: monitoring was performed at different
times: before catheterization; 24-hours after catheterization;
and at weekly PICC maintenance. If the ultrasound detected
thrombosis, the study was terminated; if thrombosis did not
occur, PICC was monitored until 42 days.

(6) Test indicators: blood vessel direction and branch, blood
vessel inner diameter, and blood flow velocity. If thrombus
formation was found, the time, location, and size were
recorded, together with thrombosis stage and clinical
manifestations.

(7) Data collection and recording: 2 nurses were selected for
centralized training, including data filing and recording of
thrombus morphology. Double verification was conducted
during the recording phase to ensure the integrity and
accuracy of the records.

2.2.3. Thrombosis evaluation criteria.

(1) Diagnostic criteria for asymptomatic thrombosis!®”!: the
color Doppler ultrasonography revealed that the upper
extremity lumen was found to be full, with a low echo or
echogenic mass in the lumen. However, there was no upper
limb swelling, tenderness of the catheterization site or
adjacent site, elevation of skin temperature, skin cyanosis,
limb sensation and dysfunction, or shoulder discomfort. The
venous lumen probe did not collapse and no obvious blood
flow signal was observed.

(2) Venous thrombosis stages!'?!: stage I: small echoes of small
clumps and/or small wall-shaped masses (i.e., thrombi) were
visible in the venous lumen but were mainly isolated. Color
Doppler blood flow imaging (CDFI) showed sound venous
blood flow and a narrow vascular cross-section ranging from
1% to 30%. Stage II: thrombus formation was observed in
the venous lumen and/or around the catheter with multiple
sites. CDFI showed sound venous blood flow and cross-
sectional narrowing of the vessel reached 31% to 50%. Stage
III: multiple thromboses were observed in the venous lumen
and around the catheter with the fusion type being
predominant. CDFI showed eddy currents in the blood flow,
which was effectively unobstructed, and the cross-sectional
area of the blood vessel was narrowed by 51% to 70%. Stage
IV: a large venous thrombosis was observed in the venous
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lumen and the large-area lumen was filled with thrombi.
CDFI only showed part of the blood flow signal passing
through the narrow passage. The cross-sectional narrowing
of the blood vessel ranged from 71% to 99%. Stage V: vein
occlusion, the vessel lumen was filled with thrombosis, and
CDFI showed no blood flow signal.

2.3. Statistical method

Statistical description: the count data was described by
percentage and the measurement data was described by mean
and standard deviation. Statistical analysis: the group trajectory
analysis and survival analysis of blood flow velocity were
performed by R language. The risk of thrombosis in each
category was compared by dividing the population into different
categories according to the average blood flow velocity trend. The
survival analysis was performed with or without thrombus. The
Cox proportional hazard model was used to analyze the
influencing factors of thrombosis.

3. Results

3.1. General information

Over the study period, 132 PICCs were inserted, 5 of which were
abandoned as a result of disease exacerbation, so the effective
sample size was 127. All patients had PICCs placed once and
inserted successfully, with the position of the catheter tip being in
line with requirements and normal function indicated; all PICCs
were fixed with a sutureless catheter dressing. The average age of
the participants was 52.69 +12.00 years old and males accounted
for 53.5%j; about one-third of patients received a tumor resection
before chemotherapy. Demographic data, disease, and venous
access-related data are shown in Table 1.

3.2. Clinical features of asymptomatic thrombus

Among the 127 patients who were followed up for 42 days, 81
asymptomatic thromboses were detected, which were mainly
distributed in the superficial perivascular vein (basilica vein)
(76.54%), and a proportion in the cephalic vein (22.22%). In this
study, only 1 case involved 3 sites at the same time, and neither
the jugular vein nor the cephalic vein was involved. Stage I and II
thrombosis dominated, accounting for 88.89% (Table 2). The
median time for asymptomatic thrombosis was 3 days, the
earliest was 24 hours after catheterization, and reached more
than one-third (23, 37.10%); the latest was after33 days. Among
them, 85.49% (53/62) occurred within 1 week of catheterization,
and the most frequently involved site was the basilica vein within
10cm of the puncture site (Table 2).

3.3. Effect of blood flow velocity on asymptomatic
thrombosis

According to the changes in blood flow at different detection
points and different times, the lowest blood flow velocity of each
test was taken to analyze the group trajectory (7 cases were
excluded due to missing single data). According to the group
trajectory analysis, blood flow velocity changes indicated 3 states
during the follow-up period: downward trend (cluster 1), upward
trend (cluster 2), and steady fluctuations (cluster 3). Combined
with survival analysis of thrombosis in different types of blood
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Demographic, disease, and venous access data of the study
population.

Data Total Nonthrombotic Thrombotic
(n=127) group (n=65) group (N=62)

Gender n (%)

Male 68 (53.5) 30 (46.2) 38 (61.3)

Female 59 (46.5) 35 (63.8) 24 (38.7)
Age (years, X +9) 52.69+12.00 51.51+12.32 53.9+11.63
ECOG (grade, x +9) 1.62+0.71 1.22+0.54 2.05+0.61
Smoking n (%)

Yes 52 (40.9) 23 (35.4) 29 (46.8)

No 75 (59.1) 42 (64.6) 33 (63.2)
BMI (kg/m?; n (%)

<25 93 (73.2) 46 (70.8) 47 (75.8)

>25 33 (26.8) 19 (29.2) 15 (24.2)
Surgery history n (%)

Yes 39 (30.7) 17 (26.2) 22 (35.5)

No 88 (69.3) 48 (73.8) 40 (64.5)
Type of disease

Nasopharyngeal

Carcinoma 37 (29.1) 23 (35.4) 14 (22.6)

Lung cancer 28 (22.1) 16 (24.6) 12 (19.4)

Breast cancer 13 (10.2) 7 (10.8) 6 (9.6)

Esophageal cancer 27 (21.3) 9 (13.8) 18 (29.0)

Rectal cancer 22 (17.3) 10 (15.4) 12 (19.4)
History of central venous catheterization n (%)

Yes 29 (22.8) 4 (21.5) 15 (24.2)

No 98 (77.2) 5 47 (75.8)
Catheter side n (%)

Left 54 (42.5) 30 (46.2) 2 )

Right 73 (57.5) 35 (63.8) 38 (61.3)
Puncture site n (%)

Above elbow 95 (74.8) 50 (76.9) 45 (72.6)

Below elbow 32 (25.2) 15 (23.1) 17 (27.4)
Punctured vein n (%)

Basilic vein 122 (96.1) 63 (96.9) 59 (95.2)

Brachial vein 53.9) 231 3 4.8
Catheter type n (%)

5Fr 60 (47.2) 29 (44.6) 31 (50.0)

4Fr 67 (52.8) 36 (65.4) 31 (50.0)
Minimum vessel diameter 0.39+0.09 0.41+0.09 0.37+0.09

(cm, x+9
Minimum blood velocity 5.49+1.97 6.23+1.51 472+2.12

(cm/s, x +9

BMI=body mass index, ECOG = Eastern Cooperative Oncology Group.

flow velocity, there was a difference in the incidence of
thrombosis in different blood flow trend groups, with the
downward trend cohort having the highest risk of thrombosis
(Table 3, Figs. 1 and 2).
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Thrombosis rate in different groups (n=120).

Group Total No thrombosis (n) Percentage (%) Thrombosis (n) Percentage (%)
Cluster 1 28 9 32.1 19 67.9
Cluster 2 21 17 81.0 4 19.0
Cluster 3 71 39 54.9 32 451

3.4. Analyzing the influencing factors of asymptomatic
thrombosis

Univariate and multivariate factors for PICC-related thrombosis
were studied by performing the Cox proportional hazards model.
The lowest inner diameter of the blood vessel was used, and the
blood flow velocity was analyzed by the results of the group
trajectory analysis. The results of the Cox proportional hazards
model suggested that there was a relationship between the
Eastern Cooperative Oncology Group (ECOG), declined venous
flow velocity, and PICC-related upper extremity asymptomatic
venous thrombosis (P <.05). There was no statistical significance
in the influence of gender, age, body mass index, history of
surgery, history of central venous catheterization, catheterization
limb, puncture site, puncture vein, catheter type, or vessel
diameter (Tables 4 and 5).

4. Discussion

4.1. Prevention of PICC thrombosis in cancer patients
should begin early

Asymptomatic thrombosis mainly occurs in superficial veins and
may be accompanied by deep vein thrombosis, while other
characteristics are a high incidence rate and early occurrence
time.”"! The research indicated that the rate of asymptomatic
thrombosis during the 6-week follow-up period was 48.82% (62/
127). Menéndez et al’ study™! and other reports advise that the
rate of asymptomatic thrombosis in children was 27.5%, but all
of them were much higher than the symptomatic thrombosis rate
of 23.54%.*7) The study took place at an earlier stage than the
other studies, showing that the incidence of asymptomatic
thrombosis within 24 hours reached 37.10%. The continuous
detection process indicates a significant reduction in the incidence
of asymptomatic thrombosis over time, with the peak period
being within 1 week (85.49 %, median time was 3 days); while the
incidence rate was only 12.90% after 1 week, and only 1.61%
after 1 month (Table 2, Fig. 2). Present studies have shown that
the median time of asymptomatic thrombosis in PICC is 1 to
2 weeks earlier than symptomatic thrombosis.”*>'!! Clinically-

Clinical features of asymptomatic thrombus.

ltems (n=81) Total (n, %)
Thrombosis site
Basilic vein 62 (76.54)
Basilic vein+cephalic vein 18 (22.22)
Basilic vein+ cephalic vein +subclavian vein 1(1.23)
Thrombosis stages
Stage | 42 (51.85)
Stage Il 30 (37.04)
Stage Il 9 (11.11)

ltems (n=62) Total (n, %)

Thrombosis time
24h 23 (37.10)
>24h <1wk 30 (48.39)
>1wk <1mo 8 (12.90)
>1mo 1(1.61)
Thrombus distance from puncture point

2-10cm 58 (93.55)

11-20cm 4 (6.45)
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Figure 1. After catheterization, we performed group analysis on the fluctuation of blood flow velocity, and divided the participants into 3 groups according to the
results of group analysis. Cluster 1 was the group with decreased blood flow velocity, cluster 2 was the group with increased blood flow velocity, and cluster 3 was

the group with steady blood flow velocity.
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Figure 2. According to group analysis, we performed survival analysis on the probability of occurrence of thrombosis. The abscissa indicated time and the ordinate
indicated the possibility of thrombosis. The smaller the number, the greater the possibility of thrombosis, and 1 indicates no occurrence. It can be seen that the
group with upward trend was much less likely to have thrombosis than the group with decreased blood flow velocity. In addition, the 3 groups were most likely to

have thrombus within 1 week after catheterization (approximately 7 days).

Analysis of univariate factors affecting peripherally inserted
central venous catheter asymptomatic venous thrombosis (n=127).

Covariates B-value HR (95% Cl) P

Male 1 vs female 2 —0.454 0.635 (0.38-1.06)  .082
Age 0.013 1.013(0.99-1.04)  .260
ECOG 1.108 3.028 (2.22-4.14)  .000
BMI (<25 vs >25) —0.077 0.926 (0.85-1.00)  .060
Surgery history (no 0 vs yes 1) 0.016 1.016 (0.25-4.16)  .980
Smoking (no 0 vs yes 1) 0.354 1.424 (0.86-2.35)  .160
History of central venous catheterization (no 0 vs yes 1) 0.016 1.016 (0.25-4.16)  .980
Catheterization side (left 1 vs right 2) 0.171 1.187 (0.71-1.98) 510
Puncture site (above elbow 1 vs blow elbow 2) 0.143 1.153 (0.66-2.02)  .620
Puncture vein (basilica vein 1 vs brachial vein 2) —0.285 0.752 (0.24-2.44) 630
Catheter type (BD 5Fr 1 vs BD 4Fr 2) —0.153 0.858 (0.52-1.41)  .550
Minimum vessel diameter 1.620 5.040 (0.30-84.50) .260
Blood flow velocity

Cluster 2 vs cluster 1 —1.704 0.182 (0.06-0.54)  .002
Cluster 3 vs cluster 1 —0.670 0.512 (0.29-0.91)  .021

BD=Bard Groshong, BMI=body mass index, Cl=confidence interval, HR = hazard ratio, ECOG=
Eastern Cooperative Oncology Group.

observed studies by Luo et al'”! found that 50% of symptomatic
thrombosis occurred 2 to 3 weeks after catheterization; while
only 32.14% occurred within 1 week, and asymptomatic
thrombosis reached 85.49%. The results indicated that there
was a “stress period" of vascular adaptation for 1 week following
catheterization; asymptomatic thrombus is the adaptation
process and outcome of PICC catheterization; some asymptom-
atic thrombosis can be adaptive to the body without symptomatic
thrombosis; symptomatic thrombosis can occur when this is

Analysis of multivariate factors affecting asymptomatic thrombo-
sis.

Covariates B-value HR (95% Cl) P
ECOG 1.027  2.791 (0.08-0.76)  .000
Blood flow velocity (cluster 2 vs cluster 1) —3.388  0.250 (2.01-3.87) .014

Cl=confidence interval, HR =hazard ratio, ECOG =Eastern Cooperative Oncology Group.
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maladaptive.[”>”! Chopra et al'®! believes that PICC-related deep
vein thrombosis is a concomitant or progressive outcome of
superficial venous thrombosis, while the risk of PICC-associated
deep vein thrombosis can be reduced by preventing superficial
venous thrombosis. This study suggested that 51.85% of stage I
and 88.89% of stage I and II asymptomatic thrombosis is
dominated by microthrombosis. Therefore, improving the
adaptability of blood vessels to the catheter and enhancing the
body’s resistance to the risk of thrombosis is beneficial to
the body’s removal of tiny thrombi and the reduction of
symptomatic thrombosis. Therefore, the most significant period
to prevent thrombosis is within 1 week following PICC
catheterization, so it should be carried out immediately after
catheterization to improve the preventive effect.

4.2. Effect of venous flow velocity on asymptomatic
thrombosis

Although this study strictly followed a reasonable ratio of
catheter diameter to vessel diameter, ensuring that the vessel had
sufficient space to meet the blood flow velocity requirements; the
lowest blood flow velocity in the thrombotic group was lower
than in the nonthrombotic group (Table 1). There are differences
in blood flow velocity changes between different individuals.
According to the group trajectory analysis of average blood flow
velocity at 7 time points during the follow-up period, the changes
to blood flow velocity following catheterization showed a trend
of “downward, upward, and smooth": 23.33% of patients
showed a downward trend; 59.17% of patients remained stable;
17.5% of patients had a slow rise in blood flow rate (Table 3,
Fig. 1). Survival analysis indicated that the downward group had
the highest risk of thrombosis while the upward group had the
lowest risk (Table 3, Figs. 1 and 2). Wilson et al’s study!"*! and
other studies claim that catheterization occupies a certain space in
the venous lumen, and as the catheter directly hinders the blood
flow, changes to blood flow state and blood flow persistence are
the basis of thrombosis, rather than vascular injury.l*1!
According to the study, after ensuring a reasonable ratio of
the diameter, the blood flow velocity of most patients before and
after catheterization maintained a steady or even rising trend,
indicating that the body itself has a certain ability to adapt and
adjust. However, the results of this study also indicated there was
a decreased blood flow velocity trend in 23.33% of patients,
while the thrombosis rate was higher in the downward group and
the smooth group, with only the upward trend group evidencing
a protective factor for thrombosis. Therefore, measures to
promote blood flow should be considered in the prevention of
PICC thrombosis. In high-risk populations, or when conditions
permit, ultrasound dynamics can be used to assess the blood flow
velocity before and during indwelling, so that the blood flow
velocity maintains an upward trend, thus reducing thrombosis.

4.3. Effect of patient activity on asymptomatic thrombosis

According to this study, a higher ECOG score indicates poorer
activity status and a higher risk of asymptomatic thrombosis.
Therefore, attention should be given to assessing the patient’s
activity status and ability before catheterization. In addition,
PICCs in cancer patients with poor activity should be carefully
placed, while targeted limbs should be promoted to perform the
purpose activity so that blood circulation is promoted after
catheterization and during catheter indwelling.!>'*! The ECOG
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score reflects the patient’s activity status and general health
status, as well as being a recognized indicator of patient activity
and tolerance to treatment."® Rui et al'”! claims that the risk of
asymptomatic thrombosis in patients with reduced activity is 1.6
times higher than those with normal activity. The main reason for
this is that poor physical status and reduced activity can lead to
slow blood flow velocity and even blood stasis, which leads to
thrombosis. However, clinical focus has largely been directed
toward the effect of active status on spontaneous deep venous
thrombosis, while less attention has been paid to PICC-related
upper extremity thrombosis. In terms of cancer patients, there are
significant ECOG changes due to the side effects of treatment and
changes in the patient’s condition. When there is a longer PICC
indwelling time, it is easy for clinical staff to ignore the risk of
thrombosis during PICC indwelling. Although this study also
suggests that the indwelling time is more than 1 month, the
incidence of asymptomatic thrombosis is extremely low.
However, in view of the important influence of activity status
on thrombosis, special attention should be paid to the dynamic
assessment of patients with PICC, while patients with decreased
activity should be given comprehensive thrombosis protection.

Therefore, an evaluation of activity ability should be taken into
account during catheterization and indwelling. Limb movement
should be enhanced after catheterization and during indwelling
for the purpose of promoting blood circulation. This principle
has been incorporated into the Infusion Nursing Society, where a
complementary method of making fists has been developed.!>'*
Due to the important influence of activity status on thrombosis,
clinical practice not only requires preventive fist movement but
should also pay special attention to the dynamic assessment of
patients with PICC, and thrombosis prevention should be
enhanced when the patient’s activity declines. It is reccommended
that the quantitative relationship between activity volume and the
improvement of blood flow velocity should be studied further in
order to achieve precise guidance.

In conclusion, asymptomatic thrombosis is a common
phenomenon after PICC catheterization, while activity state
and declined blood flow velocity are significant factors in PICC-
related upper-extremity asymptomatic venous thrombosis.
Therefore, the patient’s activity status and venous flow rate
should be adequately screened and evaluated before and after
catheterization. Following PICC catheterization, medical staff
should scientifically guide the patient’s upper limb activities, as
well as providing effective measures to promote blood circula-
tion, thus effectively preventing thrombosis. Under the right
conditions, asymptomatic thrombus may also be detected at an
early stage by use of the color Doppler ultrasound system, with
the preferable detection time being 24 hours to 1 week after
catheterization.

5. Limitations and future implications

This study was a single-center study with a small sample size and
a short follow-up time. Future research should not only enable a
multicenter and full follow-up model but will also study the
predictive ability of blood flow velocity to thrombosis and the
clinical outcome of asymptomatic thrombosis.
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