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ABSTRACT

Aims and background.The aim of the study was to determine the incidence of venous
thrombosis in cancer patients with central venous catheters inserted perioperatively.

Methods and study design. A prospective analysis was performed with 68 patients in
whom central venous catheters were placed perioperatively. Cancer patients with
planned central venous catheters had prophylaxis with low-molecular-weight heparin.
Patient characteristics, procedure-related complications and venous thrombosis relat-
ed to central venous catheters were recorded. In order to detect the venous thrombosis,
color Doppler sonography was used after removal of the central venous catheter.

Results. The median age of the 68 patients was 55 years (range, 24-83). The median
duration of catheter placement in patients was 9 days (range, 1-24). Venous throm-
bosis was detected in 45 (66.2%) patients: at the superficial veins (jugular and subcla-
vian veins) in 27 patients, stretching from superficial veins into the vena cava in 8 cas-
es, in the vena cava in 2 cases, in the right atrium in 2 cases, and at more then one
place in 6 patients. Total thrombosis was detected only in 3 patients.

Conclusions. Cancer patients have a high central venous catheter-related thrombosis
risk perioperatively despite prophylactic anticoagulation. Color Doppler sonography
is a rapid and noninvasive technique and it is accurate in the diagnosis of venous
thrombosis. Early detection of venous thrombosis is important to prevent the sys-
temic and fatal complication of the thrombosis. Free full text available at www.tu-
morionline.it

Introduction

Thrombosis is an important complication of intravascular catheters, especially in
patients with cancer, and it is a source of considerable morbidity1. Catheter-related
thrombosis is an under-diagnosed and under-treated condition, so that the true inci-
dence of thrombosis associated with central venous catheters is difficult to esti-
mate2,3. The published data are conflicting due to different definitions, different
methods for detection of the central venous catheter-associated thrombosis, and the
use of the different catheters3.
The present study sought to determine the incidence of venous thrombosis (VT) in

cancer patients with central venous catheters (CVC) and to detect VT by ultrasonog-
raphy before clinical symptom and complications.

Materials and methods

Ethics committee approval and informed consent of patients were obtained for this
prospective study. Patients were eligible if they had a histologically confirmed diag-
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nosis of cancer, needed CVC insertion, and were at least
16 years of age. Patients were excluded if they had a con-
traindication for antithrombotic prophylaxis or if they
were already on warfarin or any other anticoagulation
therapy for other indications.
Sixty-eight consecutive cancer patients in whom CVC

were placed were included in the study. Double-lumen
catheters (Certofix Duo V 720, Braun, Melsungen, Ger-
many) were inserted into either the right internal jugu-
lar vein or subclavian vein by the Seldinger method un-
der sterile technique. Polyurathane dual-lumen CVC
(0.8 Fr, 12 cm long) were used. Cancer patients had an-
tithrombotic prophylaxis with low-molecular-weight
heparin (LMWH) (Enoxaparin anti-Xa 5000 IU per day,
Clexan, Sanofi-Aventis, Paris, France) starting on the
first postoperative day until totally mobile or discharge
from the hospital.
Patient characteristics, procedure-related complica-

tions and VT related to CVCs were recorded. Standard
postprocedure chest radiograph was used to detect
malposition andmechanical complications. The correct
position of the catheter tip (at the junction of the supe-
rior vena cava and right atrium) was checked by chest
radiography after CVC insertion. In order to detect the
VT, color Doppler sonography (CDS) was used after re-
moval of the CVC. VT characteristics such as size and
vessel localization were noted.When aVT was detected,
the patient underwent a standard medical therapy pro-
tocol to prevent systemicVT. The standard treatment in-
cluded increasing the doses of LMWH and warfarin.
All statistical analyses were performed with SPSS (ver-

sion 11.5) software (SPSS, Inc, Chicago, ILL, USA). Con-
tinuous values are expressed as mean ± standard devia-
tion and nominal variables as counts (percentages). The
patients with and without thrombosis were compared
with chi-square and t tests. P <0.05 was considered as
significant.

Results

The mean age of the 68 patients was 55 years (range,
24-83). Seven patients had an urgent and 61 patients
had a planned procedure. The mean duration of
catheter placement in patients was 9.2 days (range, 1-
24). Twenty-eight (41.2%) patients had stomach-esoph-
agus, 26 (38.2%) had colon-rectum, 2 (2.9%) had breast,
and 2 (2.9%) had intra-abdominal masses, and 10
(14.7%) had urgent non-malignant operations. Staging:
19 (27.9%) patients were stage II, 23 (33.8%) were stage
III, and 16 (23.5%) were stage IV. Fifty-three (77.9%) pa-
tients underwent organ resection. The indication of the
CVC was for major surgery in 54 (79.4%) cases, to sup-
port therapy in 6 (8.8%) cases, for complications after
the surgery in 5 (7.4%) cases, and to deliver blood prod-
ucts and drugs in 3 (4.4%) cases. CVC-related mechani-
cal complications were pneumothorax in 1 (1.5%) pa-

tient and arterial puncture in 4 (5.9%) patients. Malpo-
sition was detected as the left jugular vein in 2 (2.9%)
cases and the right jugular vein in 1 (1.5%) case.
VT was detected in 45 (66.2%) patients with CDS, but

no clinical complication was detected. Table 1 com-
pares the patients with and without thrombosis. There
were no statistically significant differences between the
patients with and without CVC-related thrombosis as
regards demographics, clinical characteristics, site of
insertion and complications of the CVC (Table 1). The
CVC with VT stayed longer than the catheters without
thrombosis, although the difference did not reach sta-
tistical significance.
The mean length of the thrombosis was 1.05 cm

(range, 0.1-4). The VT was at the superficial veins (jugu-
lar and subclavian veins) in 27 (37.9%) patients. The VT
stretched from superficial veins into the vena cava in 8
(11.8%) cases, it was located at the vena cava in 2 (%2.9)
cases, and at the right atrium in 2 (2.9%) cases (Figures
1-4). In 6 (8.8%) cases, the VT was located at more then
one place. Total thrombosis was detected only at 3
(4.4%) patients (Figure 2).

Discussion

CVC placement increases the risk of thrombosis in
cancer patients perioperatively. Thrombosis often ne-
cessitates removal of the CVC, resulting in treatment de-
lays and thrombosis-related morbidity and mortality.
In the present study, using Doppler ultrasonography,

we detected CVC-related thrombosis in 66% of the pa-
tients with cancer despite prophylactic anticoagula-
tion. In a study with Doppler ultrasonography, in 81 pa-
tients undergoing cardiac surgery, thrombi were found
in 56% of patients with short-term (3-4 days) catheteri-
zation in spite of routine heparin administration4. An-
other study performed in an ICU detected thrombi af-
ter removal of the catheter in 64% of patients5. Ultra-
sonic evaluation was performed after removal of CVC
because sleeve-like thrombi could not be identified
with the catheter in the vein4. The rate of CVC throm-
bosis in cancer patients ranged from 3% to 62%, espe-
cially when assessed with sophisticated tools such as
ultrasound or venograms1,2,6-8. In our study, the throm-
boses were detected early, before any symptoms devel-
oped. Therefore, perioperative central VT incidence is
higher than symptomatic long-term catheter-related
thrombotic events, whose incidence has recently been
reported to be 6% in cancer patients with or without
warfarin thromboprophylaxis2. In future studies, it
would also be interesting to compare the outcome of
patients with cancer versus patients harboring non-
neoplastic diseases regarding the CVC thrombosis rate
perioperatively.
Venograms have been seen as the gold standard, but

they are expensive and complex to conduct and require
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the administration of contrast media1,6. Color Doppler
is now the diagnostic tool of choice, with a 95% accura-
cy rate for clots in the internal jugular and subclavian
veins. The reliability falls with pathology in the deeper
innominate veins and the superior vena cava1,5,9.
The patients with CVC-related thrombosis had a

longer duration of the CVC, although the difference did
not reach statistical significance in our study. The corre-
lation between duration of catheterization and inci-
dence of thrombosis has been demonstrated in some
studies7,10 but others failed to confirm such a correla-
tion11. It is important to note that our study included
postoperative patients with a relatively shorter duration
of CVC placement than long-term CVC used in cancer
patients.

The size of the thrombi in our study was relatively
small, and they were mostly located superficially. This
could simply be a natural healing reaction to the sudden
appearance of a hole in a major vein as a result of re-
moving the CVC from a traumatized entry and then exit
site. However, we detected in some patients multiple
thrombi, thrombi in major veins and even total throm-
bosis. None of our patients experienced clinical signs of
pulmonary embolism or paradoxical systemic em-
bolism, although silent embolisms might have been
missed. One-third or less of the catheter-associated
thrombi showed clinical signs in previous reports6,12,13.
The literature reports varied rates of clot extension,
ranging from 6% to 50%, in individuals with upper ex-
tremity deepVT resulting in pulmonary embolism1,6,7,12.

Table 1 - Clinical characteristics and complications of central venous catheter insertion in cancer patients with and without
Doppler-detected thrombosis after removal of the central venous catheter

No thrombosis, n = 23 Thrombosis, n = 45 P

Age (yr) 57 ± 13 54 ± 14 0.354
Male/Female 15/8 31/14 0.483
Emergency/elective operation 2/21 5/40 0.559
Type of operation: stomach-esophagus, colon, breast, intra-abdominal mass, 10, 10, 0, 1, 2 18, 16, 2, 1, 8 0.773
emergency non-malignant

Surgical organ resection 17 36 0.390
Stage II, III, IV 11, 4, 6 8, 19, 10 0.97
ICU stay (n) 19 42 0.169
Duration of ICU stay, days (range) 1 (0-2) 1 (0-12) 0.12
Internal jugular, subclavian vein (n) 7, 16 14, 31 0.64
Complications during CVC insertion: arterial puncture, pneumothorax (n) 1, 0 3, 1 0.582
Malposition: left jugular vein, right jugular vein (n) 0 2, 1 0.21
Complications during catheter stay: skin infection, obstruction (n) 1, 0 3, 3 0.38
Duration of the CVC (no. of days) 7.9 ± 4 9.9 ± 5 0.08

ICU, Intensive Care Unit; CVC, central venous catheter.
Data are given as number of patients (n), mean ± standard deviation or median (minimum-maximum).

Figure 1 - Venous thrombosis in subclavian vein spreads through in-
ferior vena cava.

Figure 2 - Total thrombosis in internal jugular vein.
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Many studies have shown links between the presence of
thrombosis and fibrin sheaths and persistent catheter-
related bloodstream infection, with the clot acting as a
nidus for infection6,14-16. Although our study did not re-
veal thrombosis-related embolisms, infection or sepsis,
our findings still reaffirm the importance of common
clinical practice of promptly removing a CVC as soon as
it is no longer needed perioperatively.

Cancer patients with CVC considering anticoagula-
tion should consider the possible benefit of reduced in-
cidence of thromboembolic complications with the
burden and harms of anticoagulation17. Current evi-
dence does not support routine use of thromboprophy-
laxis for CVC or a specific anticoagulant for periopera-
tive thromboprophylaxis. Anticoagulants may improve
survival, but more data will be useful in deciding which
subgroups benefit most18. The balance of benefits and
downsides of thromboprophylaxis in cancer patients
with CVC are uncertain. Clinicians together with their
patients shouldweigh these factors carefully whenmak-
ing decisions regarding thromboprophylaxis19. CDS is a
rapid and noninvasive technique and it is accurate in
the diagnosis ofVT. Early detection ofVT is important to
prevent the systemic and fatal complication of the
thrombosis.
In conclusion, cancer patients have a high CVC-relat-

ed thrombosis risk despite prophylactic anticoagula-
tion. CDS is a rapid and noninvasive technique and it is
accurate in the diagnosis of VT. Early detection of VT is
important to prevent the systemic and fatal complica-
tion of the thrombosis.
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