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Findings of an Intravenous Catheter Fragment in the Vein
Using the 3D Image Reformations of MDCT
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Catheter fragment and embolism are both potentially serious complications associated with the use of an
intravenous (V) catheter for contrast media bolus injection, and may be followed by serious or lethal
sequelae. Though catheter fragment is a rare complication of IV catheter insertion, especially in peripheral
veins, CT can be used to detect residual fragment. This study demonstrates the utility of MDCT to localize
a small, subtle peripheral venous catheter, which can be easily reformatted of MDCT reformations. Various
3D technigues such as MPR and MIP, volume rendering, and shaded-surface displays are currently available
for reconstructing MDCT data. Advances in MDCT technology contribute substantially to the detection and

accurate localization of smaller IV catheter fragment.
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INTRODUCTION

Contrast material administration during multi-row detector
computed tomography (MDCT) scanning is typically accom-
plished using a power injector, and the extravasation of
contrast material is a potential complication when a me-
chanical power injector is used to rapidly inject large volumes
of contrast. The commonest complications associated with the
use of an IV catheter and a mechanical injector, are contrast

L1
extravasation, )

perivascular soft tissue swelling, and com-
partment syndrome.z)

Catheter fragment and embolism are both potentially serious
complications associated with the use of an intravenous (IV)
catheter for contrast media bolus injection, and may be
followed by serious or lethal sequelae.” Traditionally, plain

radiography has been used to detect larger foreign bodies,
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though more recently MDCT has been used to localize small
objects.”

The objectives of the present study were to access the
quality of 3D reformations of IV catheter fragments in the
peripheral vein obtained with an available MDCT scanner. We
studied our initial experiences in 8§ and 16 MDCT for the
evaluation of IV catheter fragment, in which CT scanning with
3D reconstruction proved a valuable tool for localizing and

retrieving an IV catheter fragment.

SUBJECTS AND METHODS
1. Patient selection

Two patients having were the broken IV catheter region
scanned with MDCT (Table 1). First, a 59-year-old man with
gastric cancer underwent MDCT scanning. Briefly, an 18-
gauge Teflon IV catheter (diameter, 1.3 mm; length, 30 mm;
BD IV Catheter; Becton Dickinson Korea, Seoul, Korea), was
inserted into a metacarpal vein of the right hand by a
registéred nurse. Second, a 52-year-old woman was admitted
to the neurosurgery service for several weeks. She had an
18-gage Teflon IV catheter in her right cephalic vein, and

upon removal it broke off at the skin.
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Table 1. Patients of |V catheter fragment in the peripheral vein.

IV Catheter

Case Age Gender
Gage Site Fragment length (mm)
1 59 Male 18 RT. dorsal metacarpal vein 7.30
2 52 Female 18 RT. cephalic vein 26.97

2. Radiography and CT technique

In the 59-year-old man, contrast-enhanced CT then was
performed using 16 MDCT scanner (Somatom Sensation 16;
Siemens Medical Solutions, Erlangen, Germany) by injection
100 mL of iopromide (Ultravist 370; Schering, Berlin, Germany),
administered using a power injector (Stratton; Medrad, Indianola,
PA) through the 18-gauge Teflon IV catheter inserted into the
vein (flow rate of 2.0 mL/sec; pressure of 221 psi).

Scanning was performed with the patient in a supine position
for 60 seconds after injection initiation, which corresponded to
the venous phase. During and after contrast administration, the
patient complained of no symptoms or no pain in his hand, and
after scanning the IV catheter removed from the metacarpal
vein by the nurse. The nurse then noticed that the IV catheter
had fractured, and notified it to the supervising radiologist. The
patient was then closely monitored and asked to retain the same
supine posture. Vascular surgery service personnel were then
consulted to evaluate the status of the IV catheter fragment, and
as a result the patient was scheduled for metacarpal vein
exploration and IV catheter fragment removal. To localize the
missing IV catheter fragment, a CT scan of the hand was
performed. The metacarpal area where the catheter had been
inserted, was imaged using a sixteen-detector row spiral CT
scanner with a 146 mm field of view, 1.0 mm slice thickness,
0.5 mm reconstruction interval, at 120 kVp, 100 mA, a pitch of
1.25, and a 0.5 seconds gantry rotation time.

In the 52-year-old woman, an anterior-posterior and lateral
X-ray did not clearly reveal the catheter fragment in the region
of the right forearm, and then the area by the IV catheter
fragment was imaged with an eight-detector row spiral CT
scanner (Lightspeed Ultra; GE Medical Systems, Milwaukee,
WI) with a 124 mm field of view, 1.3 mm slice thickness, 1
mm reconstruction interval, at 140 kVp, 160 mA, a pitch of

1.25, a 0.5 seconds gantry rotation time. Unenhanced images
were obtained to the distal forearm inserted IV catheter, which
was used to determine the scan of the CT.

All thin-section axial
workstation running a PC-based 3D reconstruction program
(Rapidia 2.8; Infinitt, Seoul, Korea). An experienced radiological

technologist performed 3D reconstruction with multi-planar

images were transferred to a

reformation (MPR), MIP, volume rendering and surface shade
display (SSD) reconstructions. Qur case protocol for this CT

study written informed consent was obtained from the patient.

RESULTS

In both patients, the broken IV catheters were clearly shown
in the 3D reconstructed images. In one patient, the fragment
IV catheter was located metacarpal vein. The axial (Fig. la),
coronal (Fig. 1b) and sagittal (Fig. 1c) MPR images obtained
of the hand demonstrated the 7.3 mm long hyper-attenuated
residual IV catheter fragment in the metacarpal vein. A sagittal
MPR image showed contrast extravasation around the hyperat-
tenuated IV catheter in the dorsum of the right hand (Fig. 1c).

The IV catheter fragment of 3D volume rendering was
optimized for the reconstruction: 100% opacity level, 172~
1,350 HU threshold range (Fig. 1d). SSD image demonstrates
the existence of the IV catheter. The IV catheter fragment was
measured with approximately 7.04 mm long at 3D SSD image
(Fig. le).

3D volume rendering of the CT data clearly demonstrates
the IV catheter fragment (arrow) in the metacarpal vein of the
hand. Volume rendering was optimized for the reconstruction:
100% opacity level, 87~1,265 (Fig. 1f) and 26~1,024 (Fig.
1g) HU threshold range. 3D volume rendering images were
created from the 1 mm thick axial data set, and clearly

demonstrated the 7 mm fragment in the dorsal metacarpal vein
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Fig. 1. A 59-year-old man with extravasation of contrast medium and IV catheter fragment in the right dorsal metacarpal vein. (a)
Axial CT scan of the right hand demonstrates the metacarpal vein resident IV catheter fragment (arrowhead) and extravasation
(arrow). (b) Coronal MPR image demonstrates the IV catheter. The IV catheter fragment was approximately 7.3 mm long at 3D MPR
image. (c) Sagittal MPR image shows swelling (arrow) around the radiopaque IV catheter fragment (arrowhead) in the right dorsal
hand. (d) IV catheter fragment of 3D volume rendering was optimized for the reconstruction: 100% opacity level, 172~1,350 HU
threshold range. (e) SSD image demonstrates the IV catheter. The IV catheter fragment was approximately 7.04 mm long at 3D SSD
image. (f) Three dimensional volume rendering of the CT data clearly demonstrates the IV catheter fragment (arrow) in the
metacarpal vein of the hand. Volume rendering was optimized for the reconstruction: 100% opacity level, 87~1,265 HU threshold
range. (g) Three dimensional volume rendering of the CT data clearly demonstrates the IV catheter fragment (arrow) in the
metacarpal vein of the hand. Volume rendering was optimized for the reconstruction: 100% opacity level, 26 ~1,024 HU threshold
range. (h) Close-up photograph shows of the two ends of the 7 mm IV catheter fragment (left) of retrieved from the dorsal

metacarpal vein and 25 mm (right) fragment IV catheter show that both are with blood identified.

of the right hand (Fig. 1h). The patient was referred to the
vascular surgery service and the fragment was successfully
removed via a minimal incision.

In the other patient, radiography did not clearly reveal the
IV catheter fragment in the region of cephalic vein (Fig. 2a).
The broken IV catheter could be clearly seen in all imaging
planes; transverse (Fig. 2b), coronal (Fig. 2c), sagittal (Fig.
2d). Volume rendering parameters were subjectively selected
for optimal visualization of the IV catheter fragment. Volume
rendering was optimized for the reconstruction: 100% opacity
level, 0~667 (Fig. 2e) and 136~ 1,314 (Fig. 2f) HU threshold
range. Volume rendering image demonstrates the IV catheter.
3D volume rendering images clearly shows of approximately
26.97 mm fragment in the cephalic vein of the right distal
forearm (Fig. 2f) and retrieved IV catheter fragment (Fig. 2g).
Among these, axial images were most helpful in identifying

the broken IV catheter.

This study demonstrates the utility of MDCT reformations
to clearly detect and localize small, subtle broken IV catheter,
which can be easily missed on radiography. These 3D
reconstruction findings were well collated with the findings

during surgery.
DISCUSSION

Bolus iodinated contrast media injections have become the
norm for CT angiography and multiphasic CT scans, and a
power injector and IV catheter are frequently used to deliver
contrast materials. Fortunately, catheter fracture is a rare
complication of IV catheter insertion, especially in peripheral
veins, and if it occurs several imaging modalities, such as
plain radiography, ultrasonography or CT can be used to

)

detect residual fragments.” Plain radiography is commonly

used in emergency departments in cases of [V fragment
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Fig. 2. A 52-year-old woman, IV catheter fragment in the cephalic vein of the right forearm. (a) Radiography showing the IV
catheter fragment (arrow) lodged in the distal right forearm. (b) Transverse CT scan shows of the right forearm demonstrates the
cephalic vein (long arrow) left IV catheter fragment (arrow) and air-bubble (arrows). (c) Coronal MPR image demonstrates the IV
catheter. The IV catheter fragment was long at 3D MPR image. (d) Sagittal MPR image shows air-bubble around the radiopaque IV
catheter fragment (arrow) in the cephalic vein (arrowhead) of the forearm. (e) Three dimensional volume rendering of the CT data
performed at the time of the study clearly demonstrates a IV catheter fragment (arrow) in the cephalic vein (arrowhead) of the right
forearm. Volume rendering was optimized for the reconstruction: 100% opacity level, 0~667 HU threshold range. (f) Volume
rendering image demonstrates the IV catheter. The IV catheter fragment was approximately 26.97 mm long at 3D image. Volume
rendering was optimized for the reconstruction: 100% opacity level, 136~1,314 HU threshold range. (g) Photograph shows of the

retrieved IV catheter fragment.

involvement,” although in most cases of catheter fracture,
distal catheter fragments can be localized by plain radiography
and successfully removed via minor incisions. However, if the
fragment is small (<1 cm), it may not be easily detected by
plain radiography.7) In the 52-year-old woman, X-ray the plain
radiography showed a small IV catheter fragment in the distal
forearm that measured with approximately 26.93 mm in

leangth (Fig. 2a). However, radiography did not clearly reveal

the IV catheter fragment in the region of the right forearm.
The utility of MDCT for delineating foreign bodies and
determining the extent of a complicated pathology has been
demonstrated in many organ systems.g) Various 3D techniques,
such as, MPR, MIP, volume rendering, and SSD are currently
available for reconstructing MDCT data.”'” In the present
case, thin-section axial images identified the IV catheter

fragment, and volume rendering and MPR images provided its
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precise localization and a better understanding of the anatomic
relationships between veins and adjacent bones and soft tissues
(Fig. 1b, ¢, d). Coronal MPR produced by MDCT supplied
good or excellent quality images and provided diagnostic
information. Our results lead us to believe that corona MPR
imaging (Fig. 1b, 2c¢) will be deemed valuable in the clinical
determination of diffuse and abnormalities and that decision
making patients care will benefit from this modality.'”

The intravenous catheter used in the present case was made
of polytetrafluoroethylene (Teflon) and its surface was coated
with barium sulfate five stripes. Therefore, the catheter frag-
ment was well displayed in volume rendering images because
of its high attenuation. This study is, to the best of our
knowledge, the first trial to demonstrate the use of CT image
reconstruction to evaluate an IV catheter fragment. The size,
shape, and precise location influences the decision whether to
perform surgical operation or whether to attempt IV catheter
fragment retrieval. The patient was referred to the vascular
surgery service and the fragment was successfully removed via

a minimal incision.

CONCLUSION

In conclusion, IV catheter fragment can be difficult to
visualize on plain radiographs, but MDCT scanning and 3D
reformations should be considered to identify broken catheter
location in the peripheral vein and guided surgery with respect

to the optimal incision site for fragment removal.

10.

11.
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Medsnye oteasa Tagezgst A TaRRESRIE R YT,

MUsEEAM =Y 5242 3 =gA F2 HUufo| dUst FlEEE S ASFL7IZ FLstL ok
Huufol Axlet FHEHEE MH st= =0l IV FHEHEIL 221 HUujo| Hot U= FHEE 2 =242 xfolA =
7| Meto| 2@ 2 Xafe 4 Uk CT AL S0l HUufjoll FHEIE] =2to| HolU= 249 EHAE M2 FHEEH
of 37| & HIAE HEs| el sty ffsf MDCTE ol35tof MUY FALFLE AZSIAUCE 3D MFA2 MPR,
MIP, 2E3IC{2l, SSD 522 T4 sIict HYLol (x|et 7lee T2t& MDCTE AZHsh C0|E{ & 3D MFHde=
Yol 9z 3 37|15 Qs FHEHE =g MASIe Y=ot

ST 3xH MY, YU FEE, MMEEE 2y
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