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Ultrasonographically detected central venous catheterrelated thrombosis in patient undergoing anticoagulation
therapy during anesthetic induction
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Catheter-related thrombosis (CRT) is a common complication of central venous catheter
inserted into the internal jugular vein or subclavian vein. Most CRT is resolved with
thrombolytic therapy without additional complications such as pulmonary embolism, deep
vein thrombosis, or post-thrombotic syndrome. Unusually, we experienced asymptomatic
CRT occurred in a patient undergoing anticoagulation therapy. Central venous catheter was
inserted into the right subclavian vein and the patient received heparin therapy for treatment
of myocardial infarction for 16 days before surgery. Thrombus was detected during
ultrasonographic examination when placing additional central venous catheter with a SwanGanz catheter after induction of general anesthesia. The catheter with a thrombus was
removed 5 hours after off pump coronary artery bypass surgery. Heparin therapy was started
24 hours after surgery and continued for three days owing to CRT. The patient received
anticoagulation therapy including warfarin and aspirin consistently. He was discharged at 15
days after surgery.
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INTRODUCTION

vein (SCV) catheter used before surgery. It was detected by
ultrasonography during induction of general anesthesia.

Catheter-related thrombosis (CRT) is the most common

CASE

non-infectious complication that may arise from using central
venous catheter (CVC). Its incidence varies widely (8% to 66%)
[1]. Most CRT is resolved with thrombolytic therapy without

A 69-year-old male patient was admitted to emergency

additional complications such as pulmonary embolism, deep

room with sudden squeezing chest pain and cold sweating.

vein thrombosis, or post-thrombotic syndrome [2]. Unusually,

He had a history of hypertension, diabetes mellitus, and acute

we experienced asymptomatic CRT that occurred in a patient

myocardial ischemia treated with intravenous urokinase 25

undergoing anticoagulation therapy for managing myocardial

years ago. His current medications included aspirin, clopido-

ischemia. Here we describe a case of CRT from subclavian

grel, rosuvastatin, linagliptin, and gliclazide. Initial laboratory
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test showed creatine kinase-muscle/brain level of 21.0 ng/mL

Prior to induction, a 5-lead electrograph, pulse oximeter,

and troponin I 2.2 ng/mL. Transthoracic echocardiography

bispectral index monitor sensor, and cerebral oxymetry sen-

(TTE) demonstrated 24% of ejection fraction (EF) with multi-

sor were placed for monitoring. The patient had intra-arterial

ple regional wall motion abnormality (RWMA) of left ventricle.

catheter in his radial artery and CVC in his right SCV. Anes-

Emergent coronary angiography confirmed 3 vessel diseases

thesia was induced with bolus doses of midazolam 5 mg and

(total occlusion of middle portion of right coronary artery,

rocuronium 100 mg with continuous infusion of propofol (ef-

distal portion of left circumflex coronary artery, and middle
portion of left main coronary artery). He was sent to intensive

fect site concentration 1.0–2.0 mg/mL) and remifentanil (effect
site concentration 9–16 ng/mL) using a target controlled infu-

care unit and CVC was inserted in the right SCV, and intra-

sion pump (Orchestra® Base Primea; Fresenius Vial, Brezins,

venous heparin was administered subsequently. On the fifth

France). After endotracheal intubation, we performed ultraso-

day of hospitalization, he showed unstable vital signs with

nographic examination to place additional CVC with a Swan-

pulmonary edema and fever. The patient was treated with

Ganz catheter on patient’s right neck area. During procedure,

antibiotics for pneumonia, but inotropic agent was not ap-

8 mm sized echogenic mass was detected surrounding the

plied because of paroxysmal atrial fibrillation and ventricular

catheter that was placed 16 days ago (Fig. 1A). It was observed

tachycardia. Follow-up TTE was performed on the 11th day

when a probe of ultrasonography was placed above supracla-

of hospitalization and it demonstrated 30% of EF with mul-

vicular notch and suspected to be CRT on junction of internal

tiple RWMA. Thallium single-photon emission computed to-

jugular vein (IJV) and SCV. Color doppler mode showed in-

mography (CT) showed partially reversible large sized severely

terruption of venous flow (Fig. 1B). Therefore, we performed

decreased to absent perfusion in apical mid anterior, apical

central venous catheterization with a Swan-Ganz catheter on

septal, apical lateral wall, and inferior wall and reversible

left IJV and reviewed results of pre-operative tests. We found

large sized moderate to severely decreased perfusion in mid-

defect of wall in junctional portion of right SCV and IJV in the

basal anterolateral and mid-basal inferolateral wall. Medical

3-dimensional reconstruction image of thoraco-abdominal

staff decided to perform coronary artery bypass surgery on

CT (Fig. 2), which was not mentioned in the test report. There

the 16th day of hospitalization. Heparin was started from the

were no adverse events during off pump coronary artery by-

first day of hospitalization with dose adjusted according to an

pass surgery and catheter with a thrombus was removed 5

activated partial thromboplastin time and was discontinued

hours after the surgery. Heparin therapy was started 24 hours

10 hours before surgery.

after surgery and was continued for three days owing to CRT.

IJV

SCV

A

B

Fig. 1. Ultrasonographic images. (A) Echogenic mass on the junction of
internal jugular vein (IJV) and subclavian vein (SCV). (B) Color doppler
mode shows thrombosis that interferes with venous flow.
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Fig. 2. Defect of image on the junction of right internal jugular vein and
subclavian vein (arrow) in the 3-dimensional reconstruction image of
thoraco-abdominal computed tomography.
www.embse.org
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The patient received anticoagulation therapy including warfarin and aspirin consistently. He was discharged 15 days after
surgery.

color doppler represents blood flow around thrombus [11].
CRT is usually resolved with anticoagulation therapy without additional embolic events [13]. However, because embolic
events can be associated with high morbidity and mortality

DISCUSSION

even though incidence is low, the American College of Chest
Physicians and the International Clinical Practice Guidelines

Central venous catheterization is essential and frequently

recommends antithrombotic therapy to manage CVC-related

inserted in patients requiring critical care. In case of surgery

deep vein thrombosis [14,15]. The goal of CRT treatment is

requiring massive volume administration or precise control

to relieve symptoms, preserve catheter function, minimize

of vital sign, anesthesiologist insert CVC mainly in IJV or SCV.

of thrombus progression, and prevent post-thrombosis syn-

Traditionally, anatomical landmarks have been used for CVC

drome. Treatment strategies include removal of CVC, antico-

cannulation and CVC position has been confirmed through

agulation, directed pharmacomechanical thrombolysis, and

chest radiograph [3]. These days, portable ultrasonography is

surgical thrombectomy. For patients with infection, persistent

used for real-time procedural guidance for CVC insertion and

symptoms despite anticoagulation, and if the CVC is no lon-

veins can be cannulated under direct vision with confirmation

ger needed, CVC removal should be considered. Anticoagula-

of intraluminal position of catheter [4,5]. Examination using

tion for at least 3 months is recommended and thrombolysis

ultrasonography can also detect lesions such as anatomical

should be considered only in patients who meet the following

abnormality of vein and thrombosis, and this has reduced

criteria: persistent severe symptoms, extent of thrombus from

complications.

subclavian to axillary vein, symptoms <14 days, good perfor-

However, CVC-related complications such as infection,
occlusion, thrombosis, post-thrombotic syndrome, and pul-

mance status, life expectancy ≥1 year, and low risk for bleeding [10].

monary embolism are common. They are not only related to

In our case, CRT was detected incidentally during ultraso-

insertion, but also related to maintenance [6,7]. Among these

nographic evaluation of right IJV for additional CVC cannu-

complications, CRT is the most common complication except

lation. Despite the patient was received heparin therapy for

complications related to infection. Its incidence varies widely,

16 days before surgery, thrombus occurred and interrupted

ranging from 8% to 66% [1,8,9]. Pathogenesis of CRT is multi-

blood flow both right IJV and SCV. If we did not evaluate right

factorial, but can be summarized as Virchow’s triad: stasis, hy-

IJV and SCV by ultrasonography before CVC insertion, CRT

percoagulability, and endothelial injury [10]. CVC insertion can

might cause embolic events. As another CVC was inserted

result vessel wall injury at the entry point of the catheter into

during anesthesia and the patient has been treated enough

the vein, thus activating coagulation and proinflammatory cas-

with heparin, the catheter with the thrombus was removed 5

cades. The velocity of blood flow is slow while maintaining the

hours after operation. Heparin therapy was started 24 hours

CVC in the vessel lumen, leading to stasis. In addition, synthetic

after the surgery and continued for three days. It was then re-

materials used to construct CVC and infused drugs through the

placed by oral anticoagulants.

catheter that irritant the vessel wall might activate coagulation

To reduce the incidence of thrombosis, the end of the cath-

[11]. CRT most commonly occurs in upper extremities when

eter should be located in a brachiocephalic vein, or in the up-

catheters are kept for a long time [12]. Symptoms of CRT in up-

per third of the SVC. And insertion of catheter should be per-

per extremities may include swelling, warmth, erythema, pain,

formed carefully to minimize vascular injury [11]. In addition,

tenderness to palpation, and development of collateral vessels

the life span of the CVC should be kept as short as possible.

in surrounding area [9]. In contrastly, most CRTs around CVC

Because the presence of CVC, even for a very short time, is

do not present clinical manifestations and are usually found

associated with a high incidence of CRT, ultrasonography is

by chance during ultrasonography examination. Although

needed before and after the use of CVC.

venography is the reference standard for diagnosis of CRT, ul-

In conclusion, CRT is a common complication in patients

trasonography is widely used as it is a noninvasive procedure.

with indwelling CVC and even occurs in patients with antico-

Ultrasonography shows direct visualization of thrombus and

agulation. Although the presence of CRT is likely to be benign
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with low risk of embolic complications in the absence of pat-

nous catheterization. N Engl J Med 2003;348:1123-33.

ent foramen ovale or intracardiac shunts, anesthesiologists

7. Ruesch S, Walder B, Tramèr MR. Complications of central ve-

should be alert and consider the possibility of CRT in CVC

nous catheters: internal jugular versus subclavian access--a

used before surgery, even if it works normally.

systematic review. Crit Care Med 2002;30:454-60.
8. Boersma RS, Jie KS, Verbon A, van Pampus EC, Schouten HC.
Thrombotic and infectious complications of central venous
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