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Condusion
US guidance can improve patient safety and procedural
quality during CVC placement in the IJV, FV, and SV.
Based on evidence from clinical studies, several guide-
lines of medical societies strongly recommend the use of
US for CVC placement in the IJV. Data from survey
studies show that there is still a gap between the existing
evidence and guidelines and the use of US in clinical
practice. We recommend a six-step systematic approach
for US-guided central venous access. To achieve the best
skill level for CVC placement the knowledge from ana-
tomic landmark techniques and the knowledge from
US-guided CVC placement need to be combined and

integrated.
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Use real-time ultrasound quidance for radial artery access to increase the first-pass success rate, reduce the time to cannuliation, and reduce

2 the sk of complications.

Postprocedure

i Rule out postprocedure pneumothorax by detection of bilateral lung diding using a high-frequency linear transducer. Very Good Strong
2 Useulumm with rapid infusion of agitated saline to visualize a right atrial swirl sign to detect catheter tip misplacement during CVC Very Good Strong
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Fig 2. Computed tomography scan shows the guldewire entan-
gled Inside the superior vena cava hematoma.

Fig 1. Chest radlograph shows right superior mediastinal mass
with Ipsllateral pleural effusion.



(c)

Figure 4 Arterial puncture in a 34-year-old man who had inadvertent puncture of the right subdavian artery during blind insertion of a CVC.
Axial reformatted image of a CT angiogram (a) showed a large pseudoaneurysm (arrow) arising from the right subclavian artery caused by the
arterial puncture. This was treated by temporary subclavian artery balloon occlusion of the neck of the aneurysm. Digital subtraction angiogram
(DSA) (b) after the balloon-assisted thrombosis showed complete exclusion of the pseudoaneurysm {arrow) and patency of the right subclavian
artery. (c—d) Arterial puncture in a 74-year-old man who had a right 1JV CVC with inadvertent arterial puncture. Subsequent DSA (c) showed
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Delayed malposition of a double-lumen
hemodialysis catheter that caused hemorrhage
and hypovolemic shock

A case report
I-Chen Chen, MD?, Shih-Chia Yang, MD?, Kuan-Ting Liu, MD?®, Yen-Hung Wu, MD®"
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Figure 1. Computed tomography image of the patient showing a double-lumen catheter tip protruding from the left iliac vein (arrow) and hematoma in the
retroperitoneal space and pelvic cavity.
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Si basa sul calcolo della velocita media in relazione
all'area di sezione del vaso:

Velocita del sangue

(em/sec)

Flusso (mi/min) Velocita media x Area x 60 secondi

(cm/sec) {rf %) in ocm*
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and Ultrasonography

A Meta-analysis

Wu Ding, MM; Yuehong Shen, MM; Jianxin Yang, MM, Xiaofun He, MM;
and Mao Zhang, MD



Original Research
PULMOMARY PROCEDURES

Diagnosis of Pneumothorax by Radiography
and Ultrasonography

A Meta-analysis

Wu Ding, MM Yuehong Shen., MM; Jianxin Yang. MM; Xiaogfun He, MM;
and Mao Zhang, MD

Objective: This study compares. by meta-analysis, the use of anterior-posterior chest radiography
(CR) with transthoracic ultrasonography for the diagnosis of pneumothorax.

Methods: English-language articles on the performance of CR and ultrasonography in the diag-
nosis of a pneumothorax were selected. In eligible studies. data were recalculated, and the forest
plots and summary receiver osemet:;:xﬂg characteristic (sSROC) curves were analyzed.

Results: Pooled sensitivity and specificity were 0.88 and 0.99, respectively, for ultrasonography.
and 0.32 and 1.00, respectively, for CR. For ultrasonography performed by clinicians other than
mdiolotfsts, peoled sensitivity and ?eciﬂcity were 0.89 and 0.99, respectively. The sROC areas
under the curve were compared, and no significant differences between ultrasonography and CR
were found. Meta-regression analysis implied that the operator is strongly associated with accu-
racy (relative diagnostic OR. 0.21; 95% CI. 0.05-0.96: P = .0433).

Conclusions: The meta-analysis indicated that bedside ultrasonography performed bv clinicians
had higher sensitivity and similar specitficity compared with CR in the diagnosis of pneumothorax.
but the accuracy of ultrasonography in the diagnosis of pneumothorax depended on the skill of
the operators. CHEST 2011: 140(4):859-866
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Colorand Power Doppler Sonography
for Pneumothorax Detection

John R. Richards, MD, Julianne M. Awrey, MD, Sarah E. Medeiros, MD, John P. McGahan, MD (D
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the color velocity scale setting is 18 cm/s
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Chest ultrasonography for the emergency diagnosis of traumatic
pneumothorax and haemothorax: A systematic review and
meta-analysis
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Emergency ultrasound in the acute assessment of
haemothorax

A Brooks, B Davies, M Smethhurst, J Connolly
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B Transthoracic Echocardiography:
W Pitfalls and Limitations as Deline-
ated at Cardiac CT and MR Imaging'

Naw&%hﬁ‘:’ szD Transthoracic echocardiography (TTE) is a critical tool in the ficld

Rex A. Parker III, MD of clinical cardiology. It often serves ss one of the first-line imag-
Foe ¥, Hew, MD ing modaslitics in the evaluation of cardiac discase owing to its low
cost, portability, widespread availability, lack of ionizing radistion,
Abbroviations: SSFP = steady-state free pre- and sability to evsluate both anatomy and function of the heart.
cession, TTE = tersthonacc echoardiogmzphy Consequently, a large majority of patients undergoing a cardiac
RadloGraphics 2017; 37-383406 computed tomography (CT) or magnetic resonance (MR) imaging
examination will have a TTE available for review. Therefore, it is
s imperative that cardiac imagers be familiar with the fundamentsls
mmx@@”—ﬁl of a routine TTE examination and common TTE pitfalls and limi-
mumﬁmm tations that may lead to a referral for cardisc CT or MR imaging.
130% N Edgemont Ave, Basement, Los Angelss, 1 € four standard TTE windows and their corresponding views
CA 90027. Reciptent of 2 Cum Lande mund for - will be discussed and the relevant snatomy highlighted. Common
Mecting. Siscetved ApeE 15, 2016: revston . Pitfalls and limitations of TTE will be highlighted using cardiac CT
quested June 16 and recebved July 17; sccepted. 8nd MR imaging as the problem-solving modality. In this srdde,
1;:7 &?W Mh:f activity, g have cmcgonmd the relevant pitfalls and ln-mfxnons. ot"ITE-mto
Do relevant mistionshps. Address correspon-  10UT broad categorics: (@) masscs and mass mimics (crista termina-
dence i 5.B.M. (e-matl- ol Egmat coe). lis, custachian valve, right ventricle moderator band, atrioventricu-
“RSNA, 2017 lar groove fat, left ventricular band [or left ventricular false tendon],
histal hernia, cascous calcification of the mitral annulus, lipomatous
SA-CME LEARNING OBJECTIVES hypertrophy of the interatrial septum, cardiac tumors), () poorly
Aficr completing ths journal-based SA-CME visualized spical lesions (ancurysm, thrombus, infarct, and hyper-

Published online [0.1 1455 2017160103

activity, participants will be able to: trophic and other nonischemic cardiomyopathies), (¢) evalustion
# Understand the fundemental imaging for ascending thoracic sortic dissections (false positive, false nega-
planes and anatomy of # routine TTE tive, dissecting ancurysms), and (d) pericardial discase (acute and
EXEMICItOn. chronic/constrictive pericarditis, pericardial tamponade, pericardisl
®Idendify comemon pisfalls and limats- cysts and diverticuls, congenital absence of the pericardium).
tioas of TTE that could lead to a referral
for cardisc CT or MR imaging. Ombine supplemental matersal is avaslable for this article.

8 Discuss cardinc CT snd MR imaging
cases that highlight common pitfalls and =~ RSNA, 2017 * madiepeaphics . ong
lismitations of TTE.






Video Analysis of Accidental Arterial
Cannulation With Dynamic Ultrasound
Guidance for Central Venous Access

Age Mechanism of Injury Outcome

67 Needle went through IJV into Carotid artery Patient died

75 Needle went though femoral vein into femoral artery Vascular surgery for arteriovenous fistula

48 Needle went though IJV and entered carotid artery underneath Surgery for tear and focal dissection of carotid artery
the IJV

67 Guidewire traveled through IJV and its posterior wall and into carotid Hematoma with respiratory distress requiring emergent
artery intubation

69 Needle penetrated the carotid artery which was very close to the IJV Emergency carotid artery repair; patient died of complications

14 Needle penetrated rear wall of IJV and entered carotid artery Central catheter removed and bleeding eventually stopped

} Needle

g Wire goin;
J Ultrasound Med 2009; 28:1239-1244
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Ultrasound-Enabled Noninvasive Management
of Inadvertent Carotid Cannulation

Stacy Libricz, PA-C; Ayan Sen, MD; Victor Davila, MD; Jeff Mueller, MD; Alyssa Chapital, MD, PhD; Samuel Money, MD
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Figure 1. Central Venous Sheath in the Carotid Artery Before Removal and Compression
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on the recommendation of
vascular su t was decided to proceed

withe#fitrasound-guided compression and

emoval of the catheter—an ultrasound-

enabled “pull-and-pressure” technique. The catheter was pulled,
and the ultrasound technician held sonographic compression for
60 minutes with real-time visualization of the carotid and internal
jugular vessels. Post ultrasound-enabled compression images were

acquired after 60 minutes of compression and 24 hours later.

R color flow was noted between the internal jugular vein apse

beaith sugights
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Figure 2. Internal Jugular and Carotid Artery After Removal of Venous Sheath and Ultrascund-Enabled
Compression
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such procedure. Good communication between the operative team,
vascular surgery and radiology is vital. Endovascular or surgical
treatment should still be the first line approach in inadvertent
carotid artery cannulation. However, in a restricted group of patients
who have hemodynamic instability and high risk of operative

intervention, ultrasound-enabled pull-and-pressure technique can

be considered. Thorough and serial neurologic evaluation should be

done after injury/repair to assess for signs of acute ischemia.
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| New ParapiGMs IN ANTICOAGULATION AND THROMBOLYSIS |

<o, Central venous catheter-related thrombosis
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Investigation of suspected CRT

Because asymptomatic CRT is relatively common and the benefit of
treating such thrombi 1s uncertain, patients should not be routinely
screened for CRT or investigated for mmnor arm symptoms. The
physical examination alone is neither sensitive nor specific for
CRT.* The diagnostic modality of choice for most patients with
suspected CRT 1s compression DUS, which has high sensitivity and
specificity **? Compression of the subclavian and innominate veins
1s not possible; therefore, direct visualization of thrombus around
the catheter and absence of color flow with distal compression or
respiratory variation are necessary to identify DVT in these veins.

The use of contrast CT or MRI should be considered in patients with
a high clinical suspicion of intrathoracic CRT and normal or
nondiagnostic DUS.




Clinical Case Reports

Open Access

Clinical Case Reports

CASE REPORT

Open Access

Upper extremity deep vein thrombosis: a complication of
an indwelling peripherally inserted central venous catheter

Peter J. Carr & James C. R. Rippey

Emergency Medicine, Faculty of Medicine, Dentistry and Health Sciences, School of Primary, Aboriginal and Rural Health Care, University of
Western Australia, Nedlands, Western Australia 6009, Australia
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Figure 4. Dual images (original left; legend right). A transverse view of the axillary vein with PICC in place, surrounded by echogenic thrombus
that is distending the vein (dark red). The axillary artery (red) and cephalic vein (blue) are also seen.
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Figure 5. Dual images (original left; legend right). A longitudinal view of the axillary vein containing the PICC. The line is surrounded by
echogenic thrombus (red). [Correction added on 3 February 2015, after first online publication: Figures 5 and 6 captions were interchanged]
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Figure 3. Dual images (original left; legend right). This image shows the occlusive subclavian vein thrombus (dark red) ending as it meets the
right internal jugular vein to form the right brachiocephalic vein (blue).



Figure 6. Dual images (original left; legend right). A transverse view of the axillary vein with PICC in place (dark red). The vein is no longer
distended, and the blood flowing freely around the PICC is anechoic. The axillary artery (red) and cephalic vein (blue) are again seen, the cephalic
vein is no longer distended. [Correction added on 3 February 2015, after first online publication: Figures 5 and 6 captions were interchanged]

Figure 7. Dual images (original left; legend right). A longitudinal view of the axillary vein containing the PICC. Resolution of the thrombus has
occurred with blood now flowing freely around the PICC (blue).
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Accuracy of diagnostic tests for clinically suspected upper
extremity deep vein thrombosis: a systematic review

M. DINISIO,* G. L. VAN SLUIS,+ P. M. M. BOSSUYT,f H. R. BULLER,t E. PORRECA* and
A.W.S.  RUTJES*S§¢

*Department of Medicine and Aging, Centre for Agng Sciences (CeS.1),'University G.D’Annunzio’ Foundation, Chieti, Italy; tDepartment of
Vascular Mediane and {Department of Clinical Epidemiology, Biostatistics and Bioinformatics, Academic Medical Center, University of
Amsterdam, Amsterdam, the Netherlands; §University of Berne, Institute of Social and Preventive Mediane (ISPM), Finkenhubelveg, Bemne,
Switzerland; and ${Consorzio Mano Negn Sud, Laboratory of Uinical Epidemiology of Cardiovasaular Disease, Deptartment of Uinical
Pharmacology and Epidemiwology, Chieti, Italy

* Oven st of G b et it b mwliodis Whaper ey
o Dot ol O ABC pachuny bov otrial e B
PN

¥ Thieme
.



Sy TP FP FN TN Sensitivity Specificity ~ Sensitivity Specificity
Constans 2008 54 53 14 96 Clinical score 0.78 [0.67,0.88] 0.64 [0.56, 0.72] —a -
Stanly 1994 (1) 6§ 2 6 11 Clinial signs and symptoms 0.50[0.21,0.79] 0.85[055,098) —®&— —a—
Stanly 1994 (2) 4 12 3 16  Clinical signs and symptoms 0.57 [0.18,0.90] 0.57[0.37,0.76] ——&— —
Merminod 2008 15 32 0 5 D-dimer 1.00 [0.78, 1.00] 0.14 [0.05, 0.29] —a -a—
Mukherjee 1991 14 0 1 9 Light reflecion rheography 0.92 [0.62, 1.00] 1.00 [0.66, 1.00] il —a
Baarslag2004(2) 3 2 3 8 MRI: Gd 0.50[0.12,0.88) 0.80[0.44,097] ——=—— —
Baarslag2004(f) 5 {1 2 B MRI-TOF 0.71 [0.29,0.96] 0.89 [0.52, 1.00] —a— —a-
Patwardhan 1983 15 5 0 2  Plethysmography: impedance 1.00[0.78, 1.00] 0.29[0.04,0.71] —a ——

9 0 32 US: Doppler 0.75 [0.43, 0.95] 1.00 [0.88, 1.00]
Prandoni 1997 (3) 17 6 4 20 US: Doppler 0.81 [0.58, 0.95] 0.77 [0.56, 0.91]
Falk 1987 10 1 0 7 US: Doppler 1.00 [0.69, 1.00] 0.88 [0.47, 1.00
Baarslag 2002 36 10 8 45 US:Doppler with compression 0.82 [0.67,0.92] 0.82[0.69, 0.91
Prandoni 1997 (2) 19 1 0 14 US: Doppler with compression 1.00[0.82, 1.00] 0.93 [0.68, 1.00]
Haire 1997 7 0 2 2 US:Dopplerwith compression 0.78 [0.40,0.97] 1.00[0.16, 1.00
Knudson 1997 390 { 279 yS:Doppler with compression 0-95 [0.83,0.99] 0.99[0.93, 1.00
Sottiurai 1982 17 2 2 2 US:Doppler with compression 0.89 [0.67,0.99] 0.50 [0.07,0.93
Baxter 1991 8 0 0 22 US:Dopplerwith compression 1.00[0.63, 1.00] 1.00[0.85, 1.00
Prandoni 1997 (1) 26 2 1 29 US: compression 0.96 [0.81, 1.00] 0.94 [0.79, 0.99]
Sullivan 1984 0 0 4 .
Sottiurai1982(2) 16 1 3 3 Phleborheography 0.84 [0.60,0.97] 0.75[0.19,099] ,__, , —m— —=

0 02040608 10 020406 08

Fig. 3. Forest plots of sensitivity and specificity of included studies. The squares represent the sensitivity and specificity of one study, the black line its
confidence interval. Studies are grouped by type of index test. If a study repornted accuracy data for more than one type of test comparison, its results are
incladed more than once. *Sensitivity and specificity based on segment (upper extremity) Jevel. Abbreviations: FN, fake negative; FP, false positive; Gd,
gadolinium enhanced, MRI, magnetic resonance imagng; TN, true negative, TOF, time-of-flight; TP, true positive; US, ultrasonography. Stanley 1994 (1)
inchaded only patients with a central catheter, Stanky (2) included only patients without a central catheter.




Ultrasonography

Nine studies evaluated in total 11 test comparisons, including
compression ultrasonography (two studies) [14,15], Doppler
ultrasonography (three studies) [15-17], and (color) Doppler
ultrasonography with compression (six studies) [15,18-22]. The
bivariate random effects approach resulted in summar
estimates of sensitivity and specificity of 97% (95% CI,
90-00%) and 96% (95% Cl. 87-100%) for compression
ultrasonography, 84% (95% CI, 72-97%) and 94% (95% CI,
86-100%) for Doppler ultrasonography, and 91% (95% ClI,
85-97%) and 93% (95% CIL, 80-100%) for Doppler ultra-
sonography with compression. The differences between
estimates of sensitivity and specificity of the three ultrasono-
graphic techniques were not significantly different (P = 0.3 for
sensitivity and P > 0.7 for specificity), and did not substan-
tially explain the vanation observed.
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diagnostic approach to UEDVT.
Although the reference standard forfdiagnosis of UEDVTfis contrast venogra-

phy. venous duplex ultrasonography remains the first-line diagnostic test for CRT.
A systematic review of 793 patients from 17 studies with UEDVT reported a
sensitivity and specificity of 97 and 96% for compression ultrasound, 84 and 94%
for Doppler ultrasound, and 91 and 93% for duplex ultrasound although the studles
were small dnd heterogeneous [70] e the thoracic cavity ¢ lavicle interfere

patients with suspected UEDVT, the American College of Chest Physicians
(ACCP) guideline recommends duplex ultrasound over other initial tests, including
highly sensitive D-dimer or venography (Grade 2C). If the ultrasound is negative
and clinical suspicion remains high, further testing with D-dimer, serial duplex
ultrasound, or venography is advocated (Grade 2C) [71].
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Diagnostic approach

A ‘linogram’ (contrast study) may theoretically be
used to confirm internal line kinking or the presence
of an intraluminal occlusion, but it is not commonly
performed. In practice, trial of a thrombolytic agent
empirically may be used which is particularly useful in
“precious’ lines that cannot be easily replaced. e

non-invasive and particularly rehable Tor assessing
thrombi in anatomically accessible veins including
the jugular, axillary. distal subclavian and arm
veins. In the more proximal veins, sited inside the
thorax, clearly duplex ultrasound is less scnsxuvc

lf clinical suspicion of C RT is hi

c go ¢ mvestigation but
qoc s' CO n!c'r ns'Es ASS0CTT !& i contrast and radi-

ation cxposurc. oo

It is worth noting that the use of the D-dimer assay
has not been validated for use in patients with sus-
pected CRT and is therefore not recommended for use
in this context.'®*

thrombosis
[ CVC to remain ] CVC removal
Heparin or LMWH 3-5 High risk
days embolisation: 3-5
days heparin/LMWH
prior to line removal

Min. 6 weeks
warfarinlLMWH

or warfarin then

LMWH prophylaxis
until line removed

Figure 3. Proposed treatment algorithm for patients with
confirmed CRT.

CVC: central venous catheter; LMWH: low-molecular weight

heparin.




Line removal

The current recommendations™™ state that if the
CVC is still required and functioning well, it does
not have to be removed provided it

e 1s well positioned

e is non-infected

e demonstrates good resolution of symptoms on
surveillance.

1 ‘-\‘\.'.-\\f\ v '#-
J1L)SN1 -‘. l i
oo e ) (\ﬁv-'

Table 4. Treatment options in patients with CRT based on degree of thrombocytopaenia.

Platelet count Treatment options

=50 x 10° Full dose therapeutic anticoagulation taking into account additional
bleedhg risk factors e.g. renal failure

<25 x 10° No andcoaguhtlon

LMWH: low-molecular weight heparin.
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Table 1 Overview of available imaging techniques for different locations of venous thrombosis

Available techniques

(

us loowon  CUS CcT SPECT MRI PET m Future perspectives
Deep veins of the Se; 94% (93-95) Se: 96% (93-98) Se: 92% (88-95) Se: 88% CUS (2-point or MRDTI for
leg [3,59,76,93] Sp: 94% (93-94) Sp: 95% (94-97) Sp: 95% (93-97) Sp: 100%+ whole-leg) recurrent ipsileteral

L: Detection of

L: radiation dose

L: low availability,

L: technique has

DVT

recurrent DVT leng imaging time be further
developed
Deep veins of the Se: 82% (70-93) Se: unknown Se: 71% {29-96) MRDTI for
arm [32,87) Sp: 82% (72-92) Sp: unknown Sp: 89% (52-100) inaccessible vein
L: compression not L: insufficient evidence L: poor accuracy segments
possible due to
overlying bone
Pulmonary artery Se: 87% (79-92) Se: 83% (76-92) Se: 83% (61-95) Se: 78% (67-86) Se: unknown MR-PA, Molecular
(acute PE) Sp: 82% (71-89) Sp: 96% (93-97) Sp: 98% (92-100) Sp: 99% (96-100) Sp: unknown MRI with target

[37,84,100) L: small amount of L: contrast allergy — L: not validated ina L. high proportion L: technigue has to specific- contrast
accessible lung area CI-AKI radiation dose  prospective of inconclusive be further agents for
management study scans developed reduction of
radiation
Pulmonary artery Se: 76% (69-82) Se: 83% (77-85) VQ lung scanning, MR techniques for
(CTEPH)[52,86) Sp: 96% (93-98) Sp: 99% (89-99)* DSA reduction of
L: net diagnostic for L: low accuracy radiation
CTEPH as single test from segmental
arteries
Abdomingl/ Se: 89% (35-99) Se: unknown Se: 100% (93-100) CTV MRDTTI for more
pelvic veins [36,88] Sp: 92% (88-94)* Sp: unknown Sp: 98% (93-98)* accurate diagnosis
L: low accurgcy due to  L: radietion dose L: low evidence
overlying bowel gas
Cerebral veins [69] Se: 75-100% Se: unknown MRV MRBTI for direct
Sp: 82-100% Sp: unknown visuglisation of the
L: low sensitivity L: false positives thrombus
due to artefacts \

-
Se, sensitivity; Sp, specificity; L, limitations; CUS, compression ultrasenography; CTV, computed tomography venography; SPECT, single-photon emission computed tomography; MRI, mag-
netic resonance imaging; PET, positron emission tomography; MRDTI, magnetic resonance direct thrombus imaging; DSA, digital subtraction angiography; MRV, magnetic resonance venog-
rapby; MRBTI, magnetic resonance black-blood thrombus imaging; PE, pulmonary embolism; DVT, deep vein thrombosis; CTEPH, chronic thromboembolic pulmenary hypertension,
*Confidence intervals derived from criginal article. tConfidence interval not derivable from original article.
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Fig. 4 Forest plot of the specificity and sensitivity of ultrasound
as well as the specificity and sensitivity for each study individually with their respective confidence interval (Cl). Studies showed significant
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statistical heterogeneity; for specificity, F = 833 (95% Cl: 64.6-86.7) and, for sensitivity, F = 755 (95% CI: 77.1-90.4)

s. The pooled specificity and sensitivity
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Conclusion
The major findings of this systematic review and meta-
analysis on the diagnostic accuracy of US to detect CVC
malposition are a pooled specificity and sensitivity of

respectively. IS an accurate and
diagnostic modali monand
A L  permomucd faster and does not subject
patients to radiation. Vascular US combined with trans-
thoracic echocardiography is advised. However, results
need to be interpreted with caution since included
studies were often underpowered and had methodo-

logical limitations. A large multicenter study investigat-
ing optimal US protocol, among others, is needed.
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Figure 9 Primary malposition and kinking of a left femoral dialysis line. Abdominal radiograph (a) showed two kinks (white arrows) in
a malfunctioning left femoral dialysis line after blind insertion. The tip of one of the lines was malpositioned into the ascending lumbar vein
(black arrows). Abdominal radiographs (b and c) showed successful straightening of the kinks using a stiff guide wire, The tips of the line (white

|

arrows) were satisfactorily repositioned to lie within the IVC.
NG b



(b)

Figure 14 Intermittent looping of Portacath in a 4-year-old boy with cystic fibrosis and periodic malfunctioning of the port. Fluoroscopy (a—b)
during linogram demonstrated intermittent looping (arrow) of the Portacath within the left brachio-cephalic vein. The looping of the line was
induced by injection through the line. This was managed by inserting a new port on the right side.
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(e)

Figure 16 (a-—c) Fibrin cast formation in a 34-year-old man who previously had a left IJV tunnelled line, which was removed due to malfunction.
Left JV venogram (a—b) during line exchange showed fibrin cast (arrow) formation within the left brachiocephalic vein. Chest radiograph
(c) demonstrated successful line exchange (arrows) after balloon angioplasty of the pre-existing fibrin sheath. (d—f) Fibrin sheath stripping.
Linogram (d) confirmed the presence of a fibrin sheath around the haemodialysis lines. The fibrin sheath prevents contrast medium flowing
forwards away from the catheter tip, but instead it backtracks (arrows) around the catheter. Fluoroscopy image (e) demonstrates a goose-neck
snare (arrow) inserted via a femoral venous approach. The snare is repeatedly tightened and pulled down over the lines to strip them, Post-
stripping linogram (f) confirmed satisfactory clearance (arrow) of the fibrin sheath and restoration of nommal forward flow of contrast
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Fig. 1 Contrast injection through a haemodialysis catheter in a
patient with fibrin sheath formation. A filling defect is seen at the
distal tip of the catheter compatible with a small associated thrombus
(thick arrow). Contrast is also seen tracking cranially alongside the
catheter deep to the fibrin sheath (thin arrow)

Fig. 2 Fluoroscopic image demonstrating over the wire 0.018"
platform standard angioplasty balloons inflated in a “kissing’ fashion.
Note the balloons are aligned with the offset positions of the distal
tips of the venous (distal) and arterial (proximal) lumens (arrows)




Fig. 3 Post-treatment contrast injection demonstrating significant
improvement in flow with only a residual filing defect (arrow)
alongside the distal tip of the catheter
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