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Midline catheters have been proposed as alternatives to central venous catheters 
and peripherally inserted central catheters. Midline catheters reduce the incidence 
of overall needle stick injuries during hospitalization, have lower complication 
rates than central venous catheters or peripherally inserted central catheters, and 
provide potential cost benefits for hospitals. Complications with midline catheters 
are similar to those of other intravenous catheters, and intravenous catheter 
breakage is very rare and invasive. We report a case wherein a midline catheter 
tip was broken during insertion and removed by open surgery. For the safe use of 
midline catheters, accurate and delicate insertion techniques should be practiced. 
More case studies are warranted to verify the usefulness and convenience of 
various types of midline catheters for their universal use.
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investigation results, family history, and past medical 
history were unremarkable, except that she was a 
hepatitis B carrier. In the operating room, routine 
monitors were attached to measure vital signs. The 
patient was anesthetized with propofol 120 mg, fentanyl 
25 μg, and rocuronium 50 mg. Cannulation of the 
left radial artery was performed for continuous blood 
pressure monitoring and blood sampling. We used an 
MC because hospitalization was planned for >1 week 
and additional intravenous access was needed for 
transfusion. We attempted to insert a 20-gauge, 8-cm 
MC (PowerGlide ProTM; BD Healthcare, Franklin Lakes, 
NJ) in the right upper arm under ultrasound guidance. 
The catheter was an all‑in‑one device using the modified 
Seldinger technique with a needle, wire, and catheter in 
a combined unit. When the catheter was inserted into the 
basilic vein, resistance was felt and needle progression 

Case Report

Introduction

M idline catheters (MCs) are 8–10 cm in length 
and are inserted into the peripheral veins of the 

upper arm. They terminate before the distal axillary 
vein, precluding it from central circulation.[1] The 
reported benefits of MCs include fewer overall needle 
sticks, a low complication rate, and cost benefit for the 
hospital.[2,3] In our operating room, MC is considered 
for patients with difficult intravenous access, those 
with scheduled long hospitalization, and those requiring 
additional intravenous access for transfusion or fluid 
infusion. We report a case wherein the MC tip was 
broken during insertion and removed by open surgery.

Case Report
This case report was approved by the Institutional 
Review Board (No. 2022‑07‑012), and informed consent 
was obtained.

An 82-year-old woman (150 cm in height and 50 kg in 
weight) was scheduled to undergo laparoscopy-assisted 
distal gastrectomy under general anesthesia for early 
gastric cancer. Physical examination findings, laboratory 
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was difficult. We removed the catheter, but further 
resistance was felt; therefore, catheter withdrawal was 
proceeded carefully. Catheter integrity was checked 
immediately after removal, and the catheter tip had 
broken. Ultrasound revealed that the catheter tip seemed 
to remain near the insertion site [Figure 1]. The surgeon 
tried to remove it after making a small incision, but 
the catheter was difficult to find. In consultation with 
the attending physician, the possibility of catheter 
movement was judged to be low on ultrasound. In cases 
of catheter migration, surgery or procedure was prepared 
as a follow-up, and the scheduled operation was 
performed. Postoperatively, computed tomography (CT) 
was performed to confirm the exact location of the 
catheter tip, excluding the possibility that the ultrasound 
image was an artifact. Based on the ultrasound and 
CT findings, we confirmed that the catheter tip was in 
the basilic vein. Consequently, we requested removal 
surgery by the vascular surgeon. The catheter fragment 
was removed by ligation and incision of the basilic 
vein [Figure 2]. We checked the integrity of the catheter 
fragments and confirmed that no fragments remained in 
the vein. Fortunately, the wound recovered well without 
sequelae, and the patient was discharged without any 
other complications.

Discussion
MCs are longer than traditional peripheral venous 
catheters and reach deeper veins in the arm. Therefore, 
their dwell time can be longer than that of standard 
peripheral catheters. Moreover, MCs have a lower risk 
of infection and thrombosis than central venous devices; 
therefore, they are proposed as convenient alternatives to 
peripherally inserted central catheters or central venous 
catheters (CVCs).[3]

The Michigan Appropriateness Guide for Intravenous 
Catheters recommends MCs for patients treated with 
peripheral appropriate solutions that will likely exceed 
six days of treatment and expected difficult intravenous 
access.[4] Although no study has been conducted on 

anesthetized patients, we performed MC insertion after 
anesthetizing a patient scheduled for surgery to reduce 
discomfort and pain.

Minor complications of MCs include dislodgement, 
leaking, and infiltration, whereas major complications 
include occlusion, upper‑extremity deep vein thrombosis, 
and bloodstream infection. Catheter breakage has been 
rarely reported with MCs, but it has been reported with 
other intravenous devices.[5,6] An uncommon case has 
been reported, wherein intravascular damage of MC 
occurred during dressing change, resulting in upstream 
migration of the broken catheter piece to the central 
circulation.[7]

Intravascular catheter damage has been reported as 
a complication with other types of catheters, such as 
CVCs and peripheral catheters.[5,6] In most cases, the 
catheter is broken by an introducer needle during 
insertion, and the catheter fragment is removed using 
a percutaneous approach or open surgery. In this 
case, when re-attempting needle insertion from the 
beginning after completely removing the guidewire, 
the catheter tip may have been damaged by the 
introducer needle when finding the target blood vessel, 
whereas the polyurethane catheter was not completely 
withdrawn [Figure 3].

In response to a damaged catheter, literature reviews 
advocate immediate removal of any catheter fragments 
due to the high incidence of complications, including 
arrhythmias, sepsis, thrombus formation on the catheter, 
pulmonary embolization, myocardial inflammation, and 
death.[8,9] However, a previous study suggested that in 
asymptomatic patients, a conservative approach can 
be attempted while performing radiographic follow-up 
depending on the location of the foreign body.[10] In our 
case, we removed the catheter fragment immediately to 

Figure 1: Ultrasound image of the right upper limb

Figure 2: Damaged catheter tip
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reduce the risk of potential complications and to ensure 
safe management of the patient after discharge.

Regardless of the catheter type, practitioners should not 
advance or withdraw the catheter forcefully if resistance 
is felt during insertion. After removing the MC, it must 
be examined to verify if it is intact and if the length is 
the same as that recorded at the insertion time. Moreover, 
it is necessary to check whether convenience of use 
differs according to the MC type. We used an all‑in‑one 
device in which a catheter, wire, and introducer needle 
were combined, but there are products in which these 
components are separated (e.g., Arrow®). The all-in-one 
device is convenient to operate; however, it is difficult 
to identify a problem if one occurs during the procedure, 
and it is impossible to re-adjust the catheter’s position 
after it is completely settled. The usefulness and 
convenience of MCs should be confirmed through larger 
prospective studies, and sufficient training should be 
conducted for practitioners.

Key messages
We describe a case of intravascular breakage of a 
midline catheter and its removal through open surgery. 
In addition, we provide a summary of the correct 
catheter insertion techniques. For safe and universal use 
of midline catheters, their usefulness and convenience 
should be confirmed through larger prospective studies, 
and sufficient training should be conducted.
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Figure 3: Illustration of the hypothetical catheter breakage process
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