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Abstract 

In orthopaedic patients, peripheral intravenous (IV) cannulation is a com-
mon procedure for various clinical purposes. This patient was introduced 
with a 17G cannula in the basilic vein of the dorsal venous arch of the left 
hand prior to knee replacement surgery. Post knee surgery patients use walk-
ing aids for mobilization. Cannula which has been placed at the dorsum of 
the hand has a potential to bend at the neck of the cannula when the wrist 
bend while holding the walking aid. Repeated bending can result in fatigue 
fracture of the cannula neck. In this patient at the time of cannula removal, it 
was noted the catheter part is broken and proximal migration. Ultrasound 
guided localization was done and removed with a venotomy under local 
anesthesia. It is advisable to place peripheral venous cannulas well away from 
the wrist joint, which will prevent catheter bending and fracture. This is a 
very important point to consider when placing cannulas in orthopaedic pa-
tients who undergo surgical procedures. 
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1. Introduction 

In orthopaedic patients, peripheral intravenous (IV) cannulation is the easiest 
and most common procedure used to obtain intravenous access. 

Peripheral intravenous cannulation is essential for the delivery of intravenous 
medications, fluids and other intravascular replacements. The procedure is usually 
performed by doctors, nurses and paramedical staff. The preferred placement for 
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the IV cannula is the dorsal venous arch of the hand. IV cannulation is asso-
ciated with several complications. Commonly documented complications are 
damage to the veins, arteries, or nerves; haematoma formation; mechanical, 
chemical, or septic phlebitis; cannula-related infections; and extravasation of 
medications. 

Intravenous fracture of a cannula is rare, but it can occur and may result in 
serious consequences, such as distal embolization. 

Most orthopaedic patients need walking aids (e.g., walking frames, crutches) 
for mobilization after surgery to distribute their body weight or keep weight off 
an operated leg. When using a walking aid, the wrist is bent to hold the grip of 
the walking aid. Most cannulas are placed in the dorsum of the hand or wrist 
since the dorsal venous arch is the most comfortable place to site a cannula. 
However, when an IV cannula is placed at the dorsum of the hand or wrist, the 
cannula has the potential to bend at the neck of the cannula when the wrist 
bend. Because of the frequent bending at the cannula neck, the catheter part of 
the cannula may fracture. Cannula fragments can be distally embolized and re-
sult in hazardous consequences. 

In this case report, we discuss a case of an intravenous fracture of an IV can-
nula that was placed at the basilic vein of the dorsal venous arch of the hand. 
The patient underwent total knee replacement surgery. Postoperatively, the pa-
tient was mobilized with a walker, and during the mobilization procedure, the 
cannula was bent and fractured. The cannula acted as an intravascular foreign 
body and migrated proximally. 

2. Case Presentation 

A 65-year-old, female patient was admitted to the University Hospital of General 
Sir John Kotelawala Defence University, Sri Lanka for a right knee replacement. 
She was admitted after conducting all preoperative preparations for right knee 
replacement surgery. Her vital signs were stable, and all preoperative blood in-
vestigations were normal. Routine procedure for knee replacement surgery was 
followed. On the day of surgery, in the operation theatre, the consultant anaes-
thetist placed a 17G cannula in the basilic vein of the dorsal venous arch of the 
left hand (Figure 1). 

The patient underwent a successful total right knee replacement. As a routine 
practice, she was given IV antibiotics for three days and routine IV fluid re-
placement. She started supported weight bearing and mobilization with a walk-
ing frame on postoperative day one. On postoperative day two, she was trans-
fused with one pint of blood due to a low haemoglobin level (9.1 g/dl).  

Patients, postoperative recovery during first threedays proceeded smoothly 
without any complications. On the evening of postoperative day three, her IV 
cannula was not functioning. She was scheduled to be discharged on day four. 
Therefore, there was no requirement for further IV antibiotics and fluids, a deci-
sion to complete the rest of the antibiotic dose with oral antibiotics were taken. 
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Figure 1. Cannula in the dorsal venous arch. 

 
As discharge was planned on day four, the ward nurse had removed the can-

nula, and they immediately recognized portion of the intravenous cannula was 
missing. The IV cannula had broken at the neck of the cannula, and the nurse 
was unable to remove the stem of the cannula (Figure 2). 

This was reported immediately, and instructions were given to apply a tour-
niquet in the proximal forearm near the elbow. The patient was taken to the op-
eration theatre instantly, and an ultrasound scan (USS) was performed using a 
bed-side scanner (Figure 3). 

The USS noted that the broken piece of the cannula was in the dorsal vein just 
3.0 cm proximal to the point of insertion. A new tourniquet tube was applied 
closer to the proximal end of the broken cannula fragment. 

Thepatients’ forearm was cleaned and draped for surgery, the vein was ex-
plored under local anaesthesia, transverse venotomy was performed, and the 
broken cannula fragment was removed with curved mosquito forceps without 
any hazardous outcomes (Figure 4).  

Both the proximal and distal ends of the vein were milked to remove the 
formed blood clots. The vein was ligated, and the skin was closed with 3.0 Ethi-
lon suture. The patient made an uneventful recovery and was discharged with a 
follow-up plan for post-total knee arthroplasty. 

The patient was seen again on postoperative day twelve for arthroplasty fol-
low-up, and skin sutures of the venotomy side were removed. The skin healed 
nicely, and there was no evidence of thrombophlebitis of the veins and no local 
inflammation. 

https://doi.org/10.4236/ojo.2021.114014


C. Karunathilaka et al. 
 

 

DOI: 10.4236/ojo.2021.114014 149 Open Journal of Orthopedics 
 

 
Figure 2. Broken cannula. 

 

 
Figure 3. Ultrasound scan: yellow arrow indicates the intra-
vascular portion of the broken cannula. 

 

 
Figure 4. Intravascular portion of the broken cannula. 

3. Discussion  

Peripheral IV cannulation is a common procedure. Approximately 60.0% of all 
patients treated by a healthcare system will have an IV cannula inserted for some 
purpose [1]. Intravenous access is required for blood sampling as well as for the 
administration of fluids, medications, nutrition and blood products. IV access 
can be associated with complications such as infiltration to nearby nerves, tendons 
and blood vessels, thrombophlebitis, venous spasm, haematoma, air embolism 
and cannula-associated blood stream infections. Among the complications of 
peripheral venous cannulation, intravascular fracture of the cannula catheter is 
uncommon. Its exact incidence is unknown, and few studies are available. 

The peripheral venous cannula has several components. The catheter part is 
the intravenous part that is vulnerable to damage or fracture. A broken off piece 
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of a cannula within a vein will act as an intravascular foreign body and can em-
bolize. Embolism of broken cannula segments may result in sepsis, endocarditis, 
cardiac perforations or arrhythmias [2]. 

Intravenous cannulas can fracture for various reasons. Repeated attempts at 
insertion, repeated insertion of the introducer needle, a poor-quality cannula or 
prolonged maintenance of the cannula in situ have been cited as reasons for 
breakage of these devices. [3]. A partially damaged cannula can completely tran-
sect at the time of removal [4]. 

In the majority oforthopaedic surgery patients, assistive devices (walking 
frame, crutches) are used to help the patient walk. In most of these patients, pe-
ripheral intravenous cannula lines are placed at the dorsum of the hand or wrist, 
in either the cephalic vein or the basilic vein. 

Even though the outer part of the cannula is placed distal to the wrist, the ca-
theter part remains intravenous across the wrist. When a patient mobilizes with 
a walking aid, the patient’s wrist bends to hold the walking aid. When the wrist 
is bent, the catheter portion of the IV cannula also bends (Figure 1). Due to the 
inherent flexibility of the catheter part, the cannula bends at the neck of the 
cannula. Repeated bending of the plastic catheter can result in failure of its inte-
grity and fracture of the catheter part of the cannula. In our patient, obviously, 
the cannula was placed at the basilic vein at the dorsum of the hand. When the 
patient held the walking frame, the wrist was bent, and the body weight was 
loaded at the wrist. It is very obvious that the catheter of the cannula bent at the 
neck of the cannula. The frequent bending with weight bearing might have re-
sulted in fatigue fracture of the cannula. 

In most cases, intravenous fracture of a cannula can be detected at the time of 
its removal. A nonfunctioning cannula, local swelling and pain at the place of a 
cannula or symptoms attributable to distal embolization, [3] may be cause for 
suspicion of cannula fracture; however, fracture may be totally asymptomatic 
and only discovered at the time of cannula removal [5]. Distal symptoms caused 
by catheter embolization include cardiac palpitations, dyspnoea, cough, or chest 
pain [5]. Catheter embolization can also give rise to distal septic complications. 

When a cannula fracture is diagnosed, the main priority is to trace the broken 
part. Attempts to trace along the vein by palpation may dislodge the broken part 
and facilitate embolization. Applying a tourniquet band proximal to the site can 
reduce the risk of embolization. However, the application of tourniquets should 
be limited in duration to prevent tourniquet complications. 

Since these devices are made out of a plastic material, they are radiolucent on 
plain X-ray imaging. Ultrasound scan of the location will help to locate any 
fragment. If the fragment has migrated to a deeply seated place such as the chest 
wall or neck, a Computer Tomography (CT) scan may help to locate it [6]. 

Baliga, K. in his case report about fracture of IV cannula [7], explained inabil-
ity to locate the cannula part with the xray. He explained the ultrasound guided 
location and removal with skin incision. He concluded the repeated attempts of 
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cannula insertionhad resulted the weakness of the catheter part and fracture of it. 
However, Jayanth, B.S. in his case explained the manual palpation along the 

vein and location of the broken piece and removal [8]. 
In 1955 Turner, D.D. reported a fatal case of intravenous migration of an IV 

catheter placed on antecubital vein [9]. It was fractured and migrated. Autopsy 
revealed an occlusion of right coronary and fatal myocardial infarction.  

Even though the fractured IV cannula can migrate to right atrium and there 
are no reported cases of migration to right atrium. 

Glassberg, E., reported a case of peripheral IV cannula fracture during train-
ing session due to repeated insertion of the trocar [10].  

Currently using peripheral IV cannula (With trocar needle) was introduced 
around 1957 with widespread use from the beginning of 1970. But there is very 
few case reports were published in English language literature. This may be due 
to under reporting of cases. 

The simpler procedure of peripheral cannula insertion can result for signifi-
cant complications. Proper training and technique can prevent potential com-
plications associated with peripheral cannulation. Reintroduction of the needle 
into a partially inserted cannula should be avoided. Once inserted, the cannula 
insertion site should be regularly monitored. At removal, the cannula should be 
checked for completeness. Early recognition of a cannula fracture is prime im-
portant. If a piece of the cannula is missing, it is recommended to apply an im-
mediate proximal tourniquet to prevent migration of the missing segment until 
it is located and removed [5] [6]. Tourniquet application should be performed 
with caution to prevent complications. 

4. Learning Points 

• At removal, cannulas should be checked for completeness. 
• Peripheral venous cannulas should not be placed at the dorsum of the hand 

or near the wrist joint, especially when the patient has to use walking aids. 
• If a piece of a cannula is missing, it is recommended to apply an immediate 

proximal tourniquet to prevent migration of the missing segment, with pre-
cautions for tourniquet complications. 

5. Conclusion 

Peripheral IV cannulation is a safe procedure when it is done with care and pre-
cautions. Repeated trocar needle insertion should not be practice during the in-
sertion. It should not place across wrist joint. Integrity of the cannula should 
check during its usage. At the time of removal complete integrity of the cannula 
should be confirmed. Health care provider should be well aware about Peripher-
al IV cannulation risks. 
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