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Effects of graded upper limb exercise on PICC-related complications in patients with hematological malignancies
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Abstract: Objective To investigate the effects of graded upper limb exercise on the complications after peripherally inserted central

catheter (PICC) surgery in patients with hematologic malignancies. Methods A retrospective cohort study was conducted. A total of 314
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patients with hematologic malignancies who underwent PICC surgery at our hospital were selected. A total of 168 patients who received
routine care from January 2020 to December 2021 were designated as the conventional group, while 146 patients who received routine care
plus graded upper limb exercise from January 2022 to December 2023 were designated as the observation group. The two groups were
compared in terms of the incidence, location, and clinical symptoms of symptomatic catheter related thrombosis (CRT) within 28 days after
PICC surgery. In addition, the survival rate and survival time of patients with asymptomatic CRT, as well as the occurrence of upper limb
dysfunction and other complications were recorded. Results The observation group had significantly lower symptomatic CRT within 7 days
postoperatively and overall incidences of symptomatic CRT within 28 days postoperatively than the conventional group, with statistically
significant differences (P<0.05). No statistically significant difference was found in the incidence of symptomatic CRT from 8 to 28 days
postoperatively between the two groups (P>0.05). Kaplan-Meier survival analysis revealed a significantly higher cumulative survival rate of
asymptomatic CRT in the observation group compared with the conventional group (Log-rank x*=8.357, P=0.004). Regarding CRT
location, the observation group had a lower incidence of symptomatic CRT in the brachial vein compared with the conventional group, with
statistically significant difference (P<0. 05), whereas no significant differences were found in the incidence of symptomatic CRT in the axillary
vein, basilic vein, and intracatheter, or in the incidence of CRT-associated symptoms between the two groups (P>0.05). The incidence of
upper limb dysfunction in the observation group was lower than that in the conventional group, with statistically significant difference (P<0. 05).
No significant differences were found in the incidences of catheter migration/dislodgement, catheter occlusion, or puncture site bleeding
between the two groups (P>0. 05). Conclusion Graded upper limb exercise reduces the risk of symptomatic CRT and upper limb dysfunction
after PICC surgery in patients with hematologic malignancies, without increasing complications such as catheter migration/dislodgement or
puncture site bleeding, and contributes to the recovery of limb function on the catheterized side.

Keywords: upper limb exercise ; peripherally inserted central catheter;upper limb dysfunction ; catheter related thrombosis ; hematologic
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