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The infusional chemotherapy regimen, espe-
cially in gastrointestinal cancers, has a long-term 
need for central venous catheterization. Implantable 
ports (IP) are increasingly used for the administration 
of chemotherapy and supportive treatment to cancer 
patients. The IPs may be complicated with thrombo-
sis in both upper and lower extremities, during place-
ment or long-term follow-up which is associated with 
treatment delay, increasing financial burden,  mor-
bidity and mortality.1-6 IP thrombosis is mostly seen in 
the first three months and rarely seen beyond this pe-
riod.  

The most preferred location for IPs is the sub-
clavian vein, which is implanted by the Seldinger 
technique via a cephalic vein.7 In appropriate patients, 
femoral IPs can also be used.8 The main cause of 
thrombosis is considered to be direct vascular dam-
age.4,9,10 There are mainly three mechanisms of IP 
thrombosis. The first mechanism is an acute reaction 
of clotting, which is induced with a fibrin sheath and 
is related to the subsequent risk of thrombosis. The 
second mechanism is the lumen thrombosis of the 
catheter, which may be thawed with thrombolytic 
agents. Blood vessel thrombosis is the most severe 
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complication and is the third mechanism of IP throm-
bosis.11-13 The cancer patients tend to have vascular 
thrombosis due to procoagulant activities of cancer 
cells and increased platelet aggregation. Moreover, 
induced inflammation, impaired fibrinolysis and de-
creased levels of coagulation inhibitors increase the 
thrombosis risk.14 Although, there is an increased risk 
of thrombosis in a cancer patient with port imple-
mentation, all current guidelines advise against anti-
coagulant prophylaxis.1-3,5,15  

This may be attributed to a high annual inci-
dence of thrombotic events (0.5-20%), achieving 
minor benefit from the treatment and increasing cost 
of the treatment.16-18  

However, the studies investigating the port 
thrombosis are very heterogeneous. Moreover, the 
studies have not described the types of chemother-
apy used, including biological agents such as beva-
cizumab. In this study, we evaluated the factors that 
affect the port thrombosis in gastrointestinal can-
cers. 

 MATERIAL AND METHODS 

Patıents 

In this cross-sectional study, patients with gastroin-
testinal cancer diagnosis between 2013 and 2019 
were retrospectively analyzed. The patients with 
other types of organ cancer and without IPs were ex-
cluded. Also, the patients who had less than 3 months 
of follow-up and did not receive chemotherapy after 
port implementation, were not included. The demo-
graphic characteristics, smoking status, comorbid 
conditions, port thrombosis side and localization, 
chemotherapy types, and biologic agents were 
recorded.  

statıstıcs 

The statistical analysis was performed with SPSS 
software (Statistical Package for the Social Sciences, 
version 22.0, SPSS Inc, Chicago, IL). Descriptive 
data were presented as either the mean or median for 
continuous variables. Frequencies and percentages 
were reported for categorical variables. Pearson’s chi-
squared (X2) test was used to assess the association in 
categorical variables.  

ethıcs 

The study was approved by the ethics committee at 
Afyonkarahisar Health Sciences University Faculty 
of Medicine and carried out according to the princi-
ples of the Declaration of Helsinki and all applicable 
regulations. 

 RESuLTS 

Out of the total of 1827 gastrointestinal cancer pa-
tients, 154 patients with IP were evaluated. A total of 
120 patients enrolled in the study and 34 patients 
were either lost to follow-up or were excluded due 
to insufficient data. There were two patients who 
were using anticoagulants after mitral valve re-
placement and were inappropriate to study. The 
mean age of the patients was 59.9 years (range 32-
81). There were 72 males and 48 female patients in 
the study population. The number of patients with 
the diagnosis of colorectal, gastric and pancreatic 
cancer was 97 (80%), 22 (18%) and 1 (2%), respec-
tively. There were 5 patients with a history of throm-
bosis before cancer diagnosis. The frequencies of 
the diagnosis of type 2 diabetes (DM), hypertension 
(HT), and coronary artery disease (CAD) were 18, 
30, and 6, respectively. The majority of IPs was lo-
cated on the subclavian (113) vein and 7 were on the 
femoral vein. There were 13 IPs that were placed on 
the left side of the body while 117 were imple-
mented on the right. Patient characteristics are 
shown in Table 1.  

Only 10 IP thromboses were detected in our 
study. There was one patient with two thromboses 
on both femoral and subclavian veins. The median 
time duration from the placement of the port to 
thrombosis was four months. A total of nine patients 
were treated with low molecular weight heparin, 
while one patient received warfarin treatment. There 
were 10 non-port cases related to thrombotic events. 
There was a significant difference between port 
thrombosis due to the location (p<0.0001). Out of 
seven IP thromboses, there were six on femoral lo-
cation and four out of 113 patients were on subcla-
vian veins. There was no pulmonary embolization 
due to port thrombosis. Time to thrombose was sig-
nificantly shorter in femoral IPs (p=0.04) (Table 1). 
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The differences between the patient characteristics, 
comorbidities, chemotherapy regimens, and biologic 
agents were not statistically significant among the 
groups.  

 DISCuSSION 

In this study, it was observed that femoral IPs were 
significantly more prone and took lesser time to 
thrombose than the subclavian IPs.  

In a meta-analysis, the rate of symptomatic 
catheter thrombosis was reported to be 0.5-20% and 
pulmonary embolism due to IP thrombosis ranged 1-
5%.16,19 The thrombosis rate in subclavian IPs was 
3.5% and these results were comparable with the lit-
erature. The thrombosis rates were very high in 
femoral IPs, which was found to be 85%. In a single-
center study, the rate of IP thrombosis was observed 
to be 5.9%, and that of the lower extremity was 
4.6%.20 

In a study published in 2008, the results of 86 
patients showed the rate of femoral IPs thrombosis as 
3.5%. The patients in that study had undergone a bi-
lateral mastectomy. The low rates of thrombosis and 
local complications in femoral IPs in that study were 
encouraging. The wide difference of IP thrombose 
between that study, and ours may be attributed to the 
type of cancer, tumor localization, types of 
chemotherapy, and use of biologic agents.19 A total of 
four out of six patients received anti-VEGF agents in 
femoral IP thrombosis. This rate was two out of four 
in subclavian IP thrombosis. Although the VEGF use 
was more in femoral IP thrombose, the event rates 
were lower to have a precise decision. 

The thromboembolic events due to IP thrombo-
sis were reported to be low, and these results were 
comparable to the current literature. There was no 
pulmonary thromboembolism related to IP thrombo-
sis. Port-related complications, such as infection or 

Subclavian IP Femoral IP P value 

Age 60 72 0.38 

Gender Male/Female 69/44 3/4 0.34 

Smoking status 37/113 1/7 0.35 

DM 18/113 0/7 0.49 

HT 30/113 0/7 0.27 

CAD 6/113 0.7 0.79 

Thrombose history 5/113 0/7 0.82 

IP Thrombose 4/113 6/7 <0.000 

Non-IP Thrombose 10/113 0/7 0.41 

Chemotherapy Folfox 31 3 0.11 

Folfiri 19 2 

Folfoxiri 3 0 

mDCF 9 0 

Flot 1 1 

5-Fu 6 0 

>1 44 1 

Biologic Agents None 44 3 0.7 

Anti-VEGF 34 3 

Anti-EGFR 15 0 

Both 18 1 

Time to thrombose 7.5 mo 1 mo 0.04

TABLE 1:  The characteristic features of the patients due to port location.

Folfox: 5-Fluorouracil, Leucovorin, Oxaliplatin; Folfiri: 5-Fluorouracil, Leucovorin, Irinotecan; Folfoxiri: 5-Fluorouracil, Leucovorin, Irinotecan, Oxaliplatin; Flot: 5-Fluorouracil, Leucovo-

rin, Oxaliplatin, Docetaxel; mDCF: 5-Fluorouracil, Leucovorin, Cisplatin, Docetaxel; 5-Fu: 5-Fluorouracil; Anti-VEGF: Anti-Vascular Endothelial Growth Factor (Bevacizumab); Anti-EGFR: 

Anti-Epidermal Growth Factor Receptor (Cetuximab, Panitumumab).
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bleeding were not observed. Our study did not ana-
lyze the risk factors for the pulmonary embolism. 
Khorana et al. identified that the site of cancer, in-
creased white blood cell counts, and low hemoglobin 
levels were the risk factors for thromboembolism.20 
This result was confirmed by ONCOPIP study.21 

Although French ONCOPIP study showed that 
the median time to thrombose in IPs was 45 days 
(range 23-99 days), it was observed to be longer in 
our study.21 Especially, subclavian IPs took a median 
time of 7.5 months to thrombose while femoral IPs 
had a shorter time to thrombotic events. The wide dif-
ference may be related to low patient numbers. Also, 
in our study,  the subjects with only gastrointestinal 
cancers were studied which might influence the re-
sults. Moreover, in ONCOPIP study, there were no 
femoral IPs, which made our results difficult to com-
pare with that study. The only risk factor for catheter 
thrombosis in that study was cephalic vein insertion. 
On the contrary, ongoing antiplatelet treatment was 
associated with decreased thrombose risk.21 In our 
study, routine prophylaxis with low molecular weight 
heparin (LMWH) was not used. The LMWH pro-
phylaxis for IP thrombosis has been investigated in 
large trials. In a database study, Akl et al. reported 
that routine prophylaxis may have a beneficial or 
detrimental effect.22 Compatible with this literature 
in a meta-analysis, the utility of the LMWH in pre-
venting IP thromboses cannot be proven.23  

Lımıtatıons of the study 

The present study was retrospective and cross-sec-
tional, which made data evaluation limited. Also, our 
data were limited in covering all gastrointestinal can-
cer types. The cancer types were mainly gastric and 

colorectal, and the patients with the pancreas and bil-
iary system cancers were very few in number. The 
use of multi-drug regimens and multiple steps of 
chemotherapy made it hard to evaluate the throm-
bose-drug relationship. 

 CONCLuSION 

Our study showed increased thrombotic events in 
femoral IPs. Even though femoral IPs have been re-
ported to be safe for the use in breast cancers, great 
attention must be paid for their utilization in gas-
trointestinal cancers. Prospective and larger trials are 
required to confirm the results of the present study. 
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