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Abstract

Introduction: Peripheral intravenous cannulation is a routine invasive procedure widely used in
healthcare settings. While it is typically associated with minimal risk, uncommon complications
such as cannula fracture and intravascular migration may occur. They can result in significant
morbidity if diagnosis and intervention are delayed.

Case Report: We describe an adult patient who developed an iatrogenic fracture of a peripheral
intravenous cannula, with proximal displacement of the fractured segment into the brachial vein.
Ultrasonography was employed to identify and localize the intravascular foreign body. A catheter
fragment measuring approximately 2.5 cm was surgically removed via venotomy performed
about 5 cm proximal to the initial cannulation site. The patient recovered uneventfully, with no
postoperative complications.

Conclusion: Although rare, fracture and migration of peripheral intravenous cannulas constitute
a serious iatrogenic event. Prompt imaging, particularly with ultrasound, is essential for accurate
detection and localization. This case emphasizes the need for meticulous cannula insertion
and removal practices, along with heightened clinical vigilance, to improve patient safety and
prevent avoidable complications.

Introduction
Peripheral intravenous catheters (PIVCs) are the most
commonly used invasive devices in hospitals worldwide,
with billions inserted annually for the administration
of fluids, medications, blood products, and parenteral
nutrition.”” Although considered routine, PIVCs are
associated with high rates of non-infectious complications
and failure. Extensive systematic reviews estimate all-
cause PIVC failure at around 36-40%, mainly due to
phlebitis, infiltration/extravasation, occlusion, leakage,
and dislodgement.** Individual cohort studies frequently
report phlebitis rates of 9-44% and infiltration rates of 10-
16%. These events interrupt therapy, increase the number
of procedures, prolong hospital stays, and increase costs.
Historically, guidelines from the CDC and the Infusion
Nurses Society recommended routine replacement every
72-96 hours in adults to reduce the risk of phlebitis and
infection.” However, several randomised trials and meta-
analyses now show that clinically indicated replacement
(removal for signs of phlebitis, infiltration, occlusion,
infection, or end of therapy) is not inferior to routine
72-96-hour resite for phlebitis or bloodstream infection,
while reducing the number of cannulas and costs.®”
A large equivalence trial in Australia (3,283 patients)

found identical phlebitis incidence (7%) between
clinically indicated and third-daily replacement.” Similar
results have been reported in Brazil and China, with no
increase in phlebitis, infection, or mortality, although
some studies observed slightly higher rates of clinically
indicated replacement .*° Contemporary evidence-based
recommendations therefore favour replacement based on
clinical indication rather than fixed time intervals in adult
patients, provided meticulous insertion technique and
ongoing site surveillance are in place.®

Despite adherence to such guidance, mechanical
complications remain asignificant problem. Large datasets
indicate that overall PIVC failure occurs in approximately
one-third of devices, with female sex, older age, high-risk
infusates (e.g., IV antibiotics, vasoactive or irritant drugs),
small-gauge catheters, joint sites (hand, wrist, antecubital
fossa), and longer dwell times as significant risk factors.
Fracture of the peripheral cannula, with intravascular
migration of a plastic fragment, is exceptionally rare
and not captured in large epidemiological series, being
described almost exclusively in case reports. Reinsertions
of the metal stylet into a partially or fully advanced plastic
catheter, forceful manipulation, repeated attempts with
the same device, and prolonged dwell time at areas of
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What is the current knowledge?

o Peripheral intravenous cannula fracture is a rare
iatrogenic complication, most often occurring
during insertion or manipulation.

o Migration of the fractured segment into the central
circulation may result in serious, life-threatening
complications.

o Endovascular retrieval is considered the gold-
standard treatment for centrally embolized
fragments.

What is new here?

o Cannula fracture occurred during a routine
discharge  procedure,  highlighting  that
complications may arise at any stage of care.

o Immediate application of a proximal tourniquet
prevented embolization of the fragment.

o The fragment lodged in a peripheral vein, making
surgical exploration under local anesthesia a safe
and effective primary approach.

flexion are repeatedly implicated as preventable technical
causes. '*!!

Although uncommon, embolised catheter fragments
mayleadtosevereoutcomes,includingsepsis,endocarditis,
vascular or cardiac perforation, thrombosis, arrhythmia,
pulmonary embolism, myocardial infarction, and even
death." Early recognition, prompt imaging to localise the
fragment, and timely surgical or endovascular retrieval
are therefore crucial.'>. This case report describes a rare
complication of peripheral intravenous cannulation and
highlights preventive strategies to enhance patient safety.

Presentation of the Case

A23-year-old male presented with abdominal painand was
diagnosed with pancreatitis. He subsequently underwent
robot-assisted bilateral thoracic splanchnic neurectomy
involving the bile duct and duodenum, with preservation
of the pancreatic head. During his postoperative hospital
stay, a 20 Gauge peripheral intravenous (IV) cannula
was in situ at the cephalic vein of the forearm for routine
medication administration. The postoperative course
was uneventful, and discharge was planned for 1 week
postoperatively.

At the time of discharge, during routine removal of the
IV cannula, it was observed that a portion of the plastic
catheter had fractured and was retained at the cannulation
site. The incident was immediately reported to the nurse
in charge and the duty medical officer. A tourniquet was
promptly applied proximal to the insertion site to prevent
proximal migration of the fragment.

Cardiothoracic and vascular surgery consultations were
obtained without delay, and a bedside ultrasonography
(USG) examination was performed, which suggested

the presence of a retained intravascular foreign body.
The location of the fractured cannula fragment was
subsequently confirmed by imaging. Based on these
findings, a general surgery consultation was sought, and
surgical exploration under local anesthesia was advised
for foreign body removal.

After detailed preoperative counseling regarding
the potential risks and benefits, informed consent was
obtained from the patient. Under sterile conditions, local
anesthesia was achieved by infiltrating 2% lignocaine over
the marked site and surrounding area. A 2 cm longitudinal
incision was made over the course of the cephalic vein
using a size 15 blade. The wound was explored, and the
cephalic vein was identified. As the cannula fragment
was not immediately visualized or palpated, the incision
was extended proximally by an additional 2 cm along the
vein’s course. The retained cannula fragment was then
palpated, and a partial venotomy was performed, allowing
successful extraction of the fractured component from the
vein (Figure 1).

Discussion

Fracture of a peripheral intravenous (IV) cannula is an
infrequently reported complication, particularly when
compared with fractures involving central venous access
devices.” Published literature indicates that the most
likely contributing factor is reinsertion of the stylet into
a plastic catheter that has already been advanced into the
vein. When the catheter follows a curved venous path
or is inserted at an oblique angle, reinserting the stylet
can compromise the catheter wall, resulting in partial or
complete structural failure.'***

In the present case, it is postulated that partial
damage to the catheter occurred during cannulation.
At the time of catheter removal, the weakened segment
may have become embedded in the vessel intima, and
continued traction likely led to complete separation of
the distal fragment, leaving it intravascularly retained.
This sequence of events highlights the importance of
nursing technique and vigilance, as nurses are primarily
responsible for peripheral IV insertion, maintenance, and
removal in routine clinical care.

Preventive strategies are therefore central to
nursing practice. Existing standards and best-practice
recommendations advise against reinserting the
stylet once the plastic catheter has entered the vein,
discourage multiple attempts with the same cannula, and
emphasize appropriate vein selection and secure catheter
stabilization to limit mechanical stress.*'® Regular
assessment of catheter necessity and timely removal when
IV access is no longer required are also recommended.'”'®
Any recommendations regarding limiting cannulation
attempts should be applied judiciously and in accordance
with institutional policies and clinical judgment.>* "

Early identification of complications is equally crucial.
Nurses should carefully inspect the catheter upon removal
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Figure 1. Surgical exploration of a fragmented peripherally inserted
intravenous cannula

to ensure that it is intact. Failure to detect a fractured
cannula promptly may result in delayed diagnosis and
increase the risk of complications such as proximal
migration, infection, vascular injury, and extended
hospitalization.”** These complications may also increase
healthcare costs due to the need for imaging studies and
invasive retrieval procedures.'®**

Although  several endovascular and  surgical
techniques—such as snare devices, balloon catheters,
and retrieval forceps—have been described for removing
intravascular ~ foreign bodies, prevention remains
the most effective approach.”*** Ongoing education,
competency-based training, and strict adherence to
established IV therapy guidelines are essential nursing-
led measures to enhance patient safety. Additionally, clear
communication with patients regarding IV therapy and
prompt management of adverse events may help reduce
dissatisfaction and medicolegal concerns.

Conclusion

While a peripheral IV cannula fracture is rare, it is largely
avoidable. Emphasizing safe cannulation practices,
avoiding stylet reinsertion, ensuring careful monitoring,
and verifying catheter integrity at removal—consistent
with established guidelines—can substantially reduce
the risk of this preventable complication. A careful
history and physical examination should be performed
to diagnose a broken cannula in a peripheral vein. Before
retrieval, imaging should be performed to localize the
broken fragment, and tourniquets should be used to
prevent distal migration. Given the potential for fatal
outcomes from intravascular migration, early exploration
should be the priority.
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