Accepted Manuscript

Further data about catheter related venous thrombosisin oncology

Pierre-Yves Marcy, Juliette Thariat, Alexis Lacout, Julie Sanglier, An-
dreaFigl, Emmanuel Chamoreyg

PIl: S0049-3848(14)00206-0

DOI: doi: 10.1016/).thromres.2014.04.003
Reference: TR 5481

To appear in: Thrombosis Research

Recelved date: 28 January 2014
Revised date: 5 April 2014
Accepted date: 7 April 2014

Please cite this article as: Marcy Pierre-Yves, Thariat Juliette, Lacout Alexis, Sanglier
Julie, Figl Andrea, Chamoreyg Emmanuel, Further data about catheter related venous
thrombosis in oncology, Thrombosis Research (2014), doi: 10.1016/j.thromres.2014.04.003

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.thromres.2014.04.003
http://dx.doi.org/10.1016/j.thromres.2014.04.003

Letter : Further data about catheter-related venous thrombosis in oncology

Pierre Yves MARCY (1), Juliette THARIAT (2), Alexis LACOUT (3), Julie

SANGLIER (4), Andrea FIGL (5), Emmanuel CHAMOREY (6)

(1) Dr Pierre-Yves MARCY (MD)
Polyclinique Les Fleurs

Service Imagerie Médicale

332 Avenue Frederic Mistral, 83190 Ollioule

brozpy@gmail.com

(2) Juliette THARIAT

Department of Radiation Oncology

Antoine Lacassagne Cancer Research Institute
33, Avenue Valombrose

06189 Nice cedex1 FRANCE

jthariat@hotmail.com

(3) Dr Alexis LACOUT (MD)
Centre d’imagerie Médicale

47, Boulevard du Pont Rouge
15000 AURILLAC FRANCE

lacout.alexis@wanadoo.fr



(4) Julie SANGLIER

Head&Neck and Interventional Radiology Department
Antoine Lacassagne Cancer Research Institute

33, Avenue Valombrose

06189 Nice cedex1 FRANCE

brozpy@gmail.com

(5) Andrea FIGL

Oncology breast surgery department

Antoine Lacassagne Cancer Research Center,
33 avenue Valombrose

06189 NICE cedex 1 France

figlandrea@gmail.com

(6) Emmanuel CHAMOREY

Biostatistics Department, Head

Antoine Lacassagne Cancer Research Center,
33 avenue Valombrose

06189 NICE cedex 1 France

emmanuel.chamorey@nice.unicancer.fr

Correspondance to :
Dr Alexis LACOUT (MD)
Centre d’imagerie Médicale

47, Boulevard du Pont Rouge



15000 AURILLAC FRANCE
lacout.alexis@wanadoo.fr

TEL (33) 4 71 48 00 50 / (33) 6 87 27 37 07 FAX (33) 4 71 48 53 48



Further data about catheter related venous thrombosis in oncology

Further to the paper by Piran et al entitled «Incidence and risk factors of symptomatic
venous thromboembolism related to implanted port in cancer patients » published in
Thrombosis Research Journal (1), we congratulate the authors and would like to make
some comments. The authors report a symptomatic venous thromboembolic event
(VTE) incidence rate of 8.5% over a 12-month period in 311 selected cancer patients
(median age 58 years; range: 21- 85; sex ratio F/M: 2.33) who did not receive any
therapeutic or prophylactic anticoagulation at port device insertion time. The
retrospective study population included ultrasound (US)-guided internal jugular vein
insertion performed by interventional radiologists. Breast and gastrointestinal cancer
represented the two most frequent cancer locations (50.0% and 40.4%). Most patients
presenting with a symptomatic VTE had gastrointestinal tract adenocarcinoma (60%)
while breast cancer patients (50%) presented without VTE. Seventeen out of 18 VTE
cases were ipsilateral to the inserted port, thus related to venous port catheter
insertion. Six out of 34 patients also had a lower extremity VTE. Six cases of non-
lethal pulmonary embolism (PE) were reported. Risk factors for VTE included
metastatic disease, male gender and right-sided implanted port insertion in the
univariate analysis. In the multivariate analysis, male gender (OR 2.17, p=0.04) and
presence of metastases (OR 8.22, p 0.01) were the two significant independent

predictors of implanted port related VTE (1).

Methods and materials:

We conducted a prospective trial aiming to assess the global VTE incidence rate in
215 ambulatory cancer patients necessitating venous port catheter device insertion.

Systematic multimodality US Doppler was performed at one, three, six and 12 months



after venous port catheter insertion, and/or at device explantation. Median age was
58y (range 25, 82), F/M sex ratio was 1.26 (120/95); 66% of catheter patients had
breast, head and neck cancer or glioblastoma (Table 1). All patients who had previous
anticoagulant therapy and/or superior vena cava syndrome or risk for ipsilateral vein
compression / stenosis (previous pacewire or venous catheter, tumor compression,
radiodermatitis) were excluded. Radiological thrombus was diagnosed on the basis of
three US signs: (a) lack of normal vein compressibility, (b) lack of color Doppler
scan, (c) absent flow pattern from the vessel on the spectral Doppler scan even by
using manual forearm/arm vein compression. Fibrin Sheath and fibrin sleeves (FS)
were defined as an echogenic layer surrounding the indwelling catheter, and a venous
parietal echogenic deposit, both defined with persistent blood flow on color and
spectral Doppler US. The mean elapsed time between catheter insertion and catheter
related VT was noted for all patients. Pulmonary embolism was formally diagnosed
by using CT pulmonary angiography and was recorded in all patients who presented
dyspnea, visceral or pleuritic chest pain, hemoptysis, and/or fever. All patients
presenting with Doppler US positive findings for deep vein thrombosis were treated
with standard low-molecular weight heparin (1001U/kg, nadroparin calcium,
Fraxiparine; Sanofi, Paris, France) administered every 12 hours for at least two
consecutive months. Isolated phlebitis (cephalic and basilica veins) was treated with

local care. Fibrin sheath and fibrin sleeve were not treated.

Results and discussion:

Rates of symptomatic VTE were similar to the previously published retrospective
cohort study by Piran and colleagues (Table 1). However, US Doppler screening

found an additional 7% of asymptomatic VTE over the 12 months follow-up period,



thus leading to a global rate of 15.8%. All the asymptomatic VTE were diagnosed
during the first four months after device insertion (100%). Clinically symptomatic
VTE that were diagnosed during this period represented 80% of the whole clinical
VTE of our study, versus almost 50% in Piran’s study (1) (Table 1, Figure 1). Median
interval between device implantation and VTE was 82 days versus 103 days in Piran’s
study (1). The systematic use of color Doppler US may explain this difference as
44.1% of VTE were asymptomatic and occurred early (Fig 1). Per recommendation,
all VTE presenting with vein occlusion were treated with standard anticoagulant
therapy were they symptomatic or asymptomatic. VTE without vein occlusion were
considered as fibrin sleeve (FS) and were not treated with anticoagulant therapy. By
contrast with Piran’s study, we did not diagnose any pulmonary embolism event
among patients presenting either symptomatic or asymptomatic VT events. Also, the
VT-related device explantation rate was roughly half that reported by Piran et al
(Table 1, 2) (1). The use of systematic Doppler US also probably contributed to the

lower VTE related explantation rate in our prospective study.

Asymptomatic VTE were as high as 44% of all VTE in our study and can yield up to
73% in other studies (2) as highlighted by Piran et al (1). Interestingly, asymptomatic
VTE may not all result in occluding vein thrombosis. Starkhammar et al reported a
high rate of FS along the catheter route on venography studies (3). Diagnosis and
transformation of FS into occluding thrombosis being underreported, there are no data
on how to manage FS. In our experience, five FS cases (14.7% of VTE) were
observed encasing the indwelling catheter with persistent blood flow at the periphery,
and only two out of the five resulted in vein occlusion and were treated with standard
anticoagulant therapy. According to Forauer et al, focal areas of venous endothelium

injury are seen adjacent to the catheter at the early post implantation phase. Later on,



the indwelling catheter may induce vein wall thickening and bridges from the vein
wall to the catheter, subsequently leading to complete vein occlusion (4). The reason
why associated thrombus may or may not develop remains unknown. Furthermore,
some vanishing vein stenosis cases (5) have been reported as the silent final healing

stage of this potentially aggressive insidious phenomenon.

The use of asymptomatic VTE as a valid outcome in clinical studies is still highly
controversial. Previous studies suggest that symptomatic VTE only, confirmed by
"patient-important outcomes" are clinically important (6-8). Although US Doppler
screening discovered an additional 7% of VTE in our study, the rates of symptomatic
VTE are very similar to those reported in the study by Piran et al (Table 1: 8.8 vs.
8.5%). Therefore, it is possible that the additional VTE found by US Doppler
screening are not clinically important and might lead to unnecessarily exposure of
cancer patients to anticoagulant therapy. In line, recent ACCP Guidelines are based
on the risk benefit ratio of patient-important outcomes (9) including fatal PE,

symptomatic non-fatal PE and symptomatic VTE but not asymptomatic VTE.

As stated by Starkhammar, Debourdeau and Piran et al, device removal is
recommended as soon as this device is unnecessary or complicated (1,3, 10). Further
clinical investigations are warranted to determine whether anticoagulant therapy is
necessary in non occlusive FS cases diagnosed on Doppler US / Venography, and
whether device removal can be postponed. When a second vein access is needed, we
recommend to choose the non-symptomatic side (contralateral to the previous catheter
side) (11), as Gonsalves reported a 7% rate of vein stenosis/occlusion after venous
catheter insertion in patients presenting with previous indwelling catheters and normal

initial venogram (5, 12).



Thrombus formation might also be due to alterations of the target venous wall during
the procedure. The insertion technique (blind or modified Seldinger technique using a
percutaneous needle, or surgical vein cut down) (11), the catheter properties, the
(target vein / catheter) diameter ratio (13), as well as the venous flow and the blood
component may interact on the thrombogenesis process. According to the literature
(10-16), the left-sided access is known to be more thrombogenic than the right-sided
access, which is in contradiction with Piran’s observation. The risk of clot formation
increases when the indwelling catheter angle exceeds 40° into the superior vena cava,
due to rubbing side-walling catheter microtraumas (17). The longer the catheter route
and the shorter the indwelling catheter, the higher the risk of thrombosis (14,15). All
these conditions are present on the left side access (angle between left innominate
vein and SVC) when the indwelling catheter is trimmed too short. Noteworthy we did
not find one catheter insertion side to be more thrombogenic than the other in our
trial. This was probably due to the 99% optimal catheter tip position rate: senior
interventional physicians did pay attention to trim one centimeter below the
traditional atrial caval junction, on the left side compared to the right one.

Indeed, the indwelling catheter course is more straightforward on the right side
(vertical right innominate vein and SVC) and even more using the IJV access in the
neck. In our personal experience, sidewalling catheter related thrombosis is extremely
rare when performing the right- sided 1JV access except in patients presenting
vigorous coughing and severe vomiting. In those particular cases, catheter
malposition is secondary to increased acute intra thoracic pressure. Chest X-ray
makes the diagnosis showing the looping catheter rubbing against the venous wall,

with the inherent risk of platelet aggregate and clot formation.



In contrast to Piran’s study, the metastatic state was only linked to the overall catheter
device complication rate but not to the VTE rate. Also, breast cancer was associated
with a lower VTE rate (16). Non breast tumor and obesity were statistically
significant factors for VTE in our trial. Guidelines for the general management of
VTE in cancer patients presenting with an indwelling central venous catheter have
been recently developed with the aim of selecting the most rational therapeutic
approach for each clinical situation (10, 21). As there are some risks of anticoagulant
therapy, and according to Piran et al and our trial, further studies are thus needed to
state whether male metastatic, colorectal and obese cancer patients should benefit
from systematic US Doppler screening and systematic anticoagulant prophylaxis (22).
Our study identified asymptomatic and symptomatic VTE but did not compare the
outcomes between the two groups. The other weakness of our current prospective
cohort study is the lack of a comparator patient group without anticoagulant therapy.
Therefore we cannot conclude that asymptomatic VTE should not be overlooked.

Systematic Doppler US screening after procedure still remains a matter of debate,
even in selected oncology patients; ie: non breast tumors and obese cancer patients in
our study, colorectal adenocarcinoma patients in Piran’s study (1). We thus encourage
further prospective trials to assess the precise outcome of intravenous fibrin sleeve
and catheter fibrin sheath in order to find the appropriate management. This may help
to improve the current paradigms of anticoagulation and to develop new treatment

strategies in catheter port device cancer patients.
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Figure 1- Cumulative Incidence of VTE over a 12-month time period.
100% represent 7% and 8.8% of the asymptomatic and symptomatic VTE
complications respectively in the whole study population.
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Figure 1 shows the absence of asymptomatic VTE beyond 130day threshold after

device implantation, thus limiting Doppler US indication to the first four months after

device insertion.
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Table 1- Comparison of study population and VTE results between the two studies.

Study

Piran et al (1)

Marcy et al (3)

Characteristics

311 retrospective

215 prospective

Neoplasm Breast (50%), Gl Breast (32.3%), Head
tract (40.4%) Neck (20.5%),
Glioblastoma (13%)

Mean age 58y (21, 85) 58y (25, 82)
F/M ratio 2.33 1.26
BMI 27 23.3 (15.5, 46.2)
Study follow-up
(months) 12 12
Symptomatic VTE 34/400 19/215
rate % (PE) 8.5% (4%) 8.8% (0%)
Asymptomatic (Not done) (7%)

Global : 15.8%
Ipsilateral to port 94.4% 97.4%
Target vein DV (IR) Basilic / cephalic veins

(IR/Surgery)

Median time to VTE

Port device removal

103d (13, 371)

9/34 (2.25%)

82d (5,530)

3/34 (1.4%)
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Table 2

Reasons for CVC removal
Regular 112 (52.1%)

Death 56 (26.1%)

Lost to follow-up 28 (13%)

Overall 19 (8.8%)
Complications

Thrombosis 3* (1.4%)
Mechanical 7 (3.3%)
Fracture 2

Fissure 1
Occlusion 1

Port chamber twist 1
Hematoma 1

Skin dehiscence 1

Sepsis 9(4.1%)
Local 4
Septicemia 5

*Thrombosis was associated with local sepsis in one case and catheter fracture in one case.
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