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ABSTRACT

BACKGROUND

Central venous catheterisation is ubiquitous in the critical care unit. Catheter related deep venous thrombosis is now recognised as

a dreaded complication of this commonly used process.

MATERIALS AND METHODS

Observational prospective study. Patients admitted in critical care who underwent central venous catheterisation were followed
up. Endpoint for screening for venous thrombosis with Doppler was clinical symptoms or 24 hours after removing central venous
catheter. Incidence of catheter related deep venous thrombosis and risk factors for the same were evaluated.

RESULTS

The risks of venous thrombosis are multifactorial and pertain to patients as well as the catheter itself. Gender, obesity,
thrombocytosis, leucocytosis, duration of catheterisation, diameter of the catheter and site of catheterisation were all associated

with catheter related deep venous thrombosis.

CONCLUSION

Once developed, catheter related deep venous thrombosis presents challenging clinical as well as medicolegal issues. This study
elaborates on factors predisposing to catheter related deep venous thrombosis.
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BACKGROUND

Central Venous Catheterisation (CVC) is a necessary evil of
the critical care unit. When Seldinger, in 1953, described his
revolutionary technique of overwire catheterisation little
would he have anticipated the widespread use and abuse of
the same in today’s intensive care.lll First described in the
infusion of high volume fluids into the subclavian vein in
military casualties in 1952, all long-term CVC'’s are designed
such that the tip dwells at the junction of the superior vena
cava and the right atrium.[2] Roughly grouped into the
tunnelled catheters with an anchoring cuff, non-tunnelled
catheters, implantable ports, peripherally inserted central
catheters and dialysis catheters they may be single, double or
triple lumen with consequent increases in diameter. The
smallest diameter would naturally be preferable, but multiple
lumens are required especially in critical care for infusing
multiple drugs and monitoring central venous pressure.[3
Possible associated morbidities include early complications
of arterial puncture, pneumothorax or subsequent catheter
related thrombosis, infections and thromboembolism. This
study aimed to look at the complication of Catheter Related
Deep Venous Thrombosis (CRDVT).
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CRDVT may be asymptomatic and manifest directly as an
embolic episode or account for a host of symptoms such as
associated pain, dilatation of superficial veins, swelling and
tenderness of the associated limb or the superior vena cava
syndrome with dyspnoea, facial flushing and swelling, neck
pain, headaches or a sensation of head fullness. Often the only
indicator may be a difficulty in infusing drugs or aspirating
from the catheter. Pulmonary embolism has been detected in
up to 15% of patients with symptomatic CRDVT and fatal
pulmonary embolism can occur.[¥l Contemporary studies
have shown that the incidences of symptomatic CRDVT are
5%, whereas the incidence of asymptomatic CRDVT is 14% -
18%.51 In this study we investigated the influence of catheter
design, material, insertion, location and technique, position of
catheter tip and other factors in contributing to the
development of CRDVT in the critical care unit.

Aims and Objectives

To study the incidence of catheter related deep venous
thrombosis in the critical care unit and patient and catheter
related risk factors for the same.

MATERIALS AND METHODS

An observational prospective study was conducted on 100
successive patients admitted to the critical care unit at a
tertiary care centre who underwent a central venous
catheterisation. Sample size was estimated as per prevalence
of catheter related deep venous thrombosis in literature of
18% at 95% confidence intervals with a precision of 0.1.
Patients greater than 12 years of age admitted in the critical
care unit who underwent a central venous catheterisation
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were included in the study. Patients with a history of
previous thrombosis in the same vein, previous
catheterisation of the veins in current or past admission and
those with local trauma to the site were excluded. Patients
were enrolled in the study after obtaining written informed
consent.

Patients were evaluated and followed up from the time of
insertion of central venous catheter in the critical care unit
and followed up till discharge or demise. Detailed medical
history and examination was carried out. Indications for
which catheter insertion was performed were noted. Side,
site, diameter, material, numbers of lumen and number of
attempts at catheterisation were noted. Patient with PICCs
(Peripherally Inserted Central Catheter) were also assessed
for superficial thrombophlebitis. In case of haemodialysis
catheter, venous pressure and use of heparin during dialysis
was noted. Subjects were assessed stringently for symptoms
of CRDVT. CRDVT was diagnosed by Doppler
ultrasonography of concerned vessel of patients who
developed symptoms and by routine Doppler within 24 hours
of removal of central venous catheter in asymptomatic
patients.

Continuous variables were summarised by using
summary statistics (number of observations, mean and
standard deviation with range). Categorical values were
estimated by using frequencies and percentages. In this
study, comparison of presence of CRDVT and Symptomatic
CRDVT were associated with multiple risk factors by using
Chi Square Test. Student’s ‘t’ test were used for continuous
variables. All statistical tests were interpreted at 5% level of
significance.

RESULTS

A total of 100 patients were enrolled in the study with 65
having central venous catheters and 35 having haemodialysis
catheters. CRDVT manifested in 34 patients with a mean age
of 43.95 years with a standard deviation of 15.3 years. Thus,
incidence of CRDVT was 34%.

20 of the 65 patients (30.76%) with central venous
catheters and 14 out of 35 patients (40%) with haemodialysis
catheters developed CRDVT. Out of 34 patients of CRDVT 16
(16%) patients had symptomatic CRDVT, while 18 (18%)
patients were asymptomatic.

No significant association was found between the age of
the patient and risk of developing CRDVT. (Table 1) 22
(37.9%) of the male cases developed CRDVT which was more
as compared to 12 (28.6%) of the female cases, but the
difference was not significant. Male patients had a statistically
significant (p < 0.001) higher probability of developing
symptomatic CRDVT than their female counterparts (13 out
of 22 and 3 out of 12 for symptomatic male and female
patients respectively). No significant association was present
between the major organ system involved and the risk of
developing CRDVT. Out of the 14 patients (40%) with CRDVT
from haemodialysis catheter, no significant association was
found with either chronic kidney disease and acute kidney
injury and majority were asymptomatic (8 out of 14).
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On stratifying patients according to Body Mass Index
(BMI), obesity was found to have significant association with
the development of CRDVT (n = 23, p < 0.05). A history of
smoking was not found to have significant association with
CRDVT. Patients with thrombocytosis were found to have
significant association with CRDVT, though no significant
association was found with white blood cell counts.

Femoral vein catheterisations had the highest incidence
of symptomatic (n = 9, p <0.05) as well as total CRDVT
(n = 13, p <0.05), while the subclavian vein had the least
(n=4) (Figure 1).

For haemodialysis catheters, femoral vein catheterisation
also accounted for most number of CRDVT (32.3 episodes of
CRDVT per 1000 catheter days), while internal jugular vein
was associated with the least (16.9 episodes of CRDVT per
1000 catheter days) (Figure 2). The mean period of
catheterisation for those who developed CRDVT was 15.5
days with a standard deviation of 5.04, while it was 20.92
days with a standard deviation of 7.5 in those with
haemodialysis catheters. There was significant increase in
development of CRDVT with prolonged catheterisation
(n =26, p < 0.05) in both groups (Table 2). Mean of average
venous dialysis pressure in patient who had catheter related
thrombosis was 29.69 mmHg with a standard deviation of
9.75 mmHg, which was higher than patients who did not have
catheter related thrombosis of 23.22 mmHg with a standard
deviation of 07.01 mmHg. No association was found between
the side of insertion of catheter, the number of attempts at
venous puncture and the incidence of CRDVT.

Age Group CRDVT Symptomatic CRDVT
(Years) (N =34) No% (N =16) No%
13-19 (N =06) 0116.7 --
20-29(N=16) 0850.0 06 37.5
30-39(N=20) 0525.0 0105.0
40-49 (N =24) 07 29.2 0104.2
50-59(N=13) 08 61.5 04 30.8
60-69 (N=12) 03 25.0 03 25.0
270 (N=09) 0222.2 0111.1
N =100 34 16

Table 1. Age Distribution of Cases with Catheter related
Deep Venous Thrombosis showing No Significant
Association with Age - p > 0.05

No. of Days of CVC No. of Days of HDC
use Mean + SD use Mean + SD
15.55 + 5.04 _
CRDVT present (n=20) 2092+75(n=14)
9.68 + 4.99 _
CRDVT absent (n = 45) 13.95 +4.44 (n=21)
T 4.3472 3.1308
DF 36 19
P value (< 0.05) 0.000108 0.005504
Result Significant Significant

Table 2. Mean Duration of Catheter use and Relation to
CRDVT. CVC- Central Venous Catheter. HDC- Haemodialysis
Catheter. T- Value of Student’s ‘t’ Test. DF- Degrees of
Freedom
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Figure 1. Incidence of CRDVT in Patients expressed as
Percentages according to Site of Central Venous Line
Insertion. PICC- Peripherally Inserted Central Catheter.
IJV- Internal Jugular Vein. SCV- Subclavian Vein.
FV- Femoral Vein.
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Figure 2. Incidence of CRDVT Expressed in Percentages
according to Site of Haemodialysis Catheter Insertion. IJV-
Internal Jugular Vein. SC- Subclavian Vein. FV- Femoral
Vein

DISCUSSION

The incidence of CRDVT in our study was 34%. We studied
patient related factors and catheter related factors and their
influence on the development of CRDVT. There was no
demonstrable association between age of the patient and
CRDVT, which is discordant with the study by Van Roden et al
which found an increasing risk of CRDVT with increasing age,
proposed to be due to increased secretion of procoagulant
von Willebrand factor and plasminogen activator inhibitor by
the vascular endothelium.l6l Male sex was associated with
higher probability of symptomatic CRDVT in accordance with
previous studies.l7}8] A Body Mass Index (BMI) of greater
than 25 was associated with a significant risk of developing
CRDVT in our study. Obesity is a known risk factor for
CRDVT.[8 Adipocytokines such as leptin and adiponectin can
enhance the activity of the coagulation system and decrease
fibrinolytic activity. A history of smoking is expected to be
thrombogenic due to increased tissue factor levels. It did not,
however, have significant association with CRDVT in our
study. Multiple studies have demonstrated the increased
incidence of CRDVT in smokers.l1 A possible reason for
discordance might be the inaccuracy of history, which was
elicited from the relatives and not the patients themselves, as
our study was based in the critical care unit. Thrombocytosis
and leucocytosis were both risk factors associated with
increased incidence of CRDVT, though statistical significance
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was demonstrated only for the former. These are acute phase
reactants, which are often raised in patients in critical care
and should therefore serve as red flags for those who might
be considered at risk for CRDVT in the critical care unit.[8l.[10]
Of the catheter related factors, site of insertion seems to
have significant risks with minimum risk for subclavian
catheters and maximum for femoral vein catheters in our
study. For haemodialysis catheters, internal jugular vein was
associated with the least risk of CRDVT. Multiple studies have
confirmed this in the past.[111[121[13] In addition, femoral
catheters tend to lose patency earlier due to the proximity to
the hip joint. The tendency of femoral thrombi to embolise
makes femoral catheters particularly high risk. Our study was
concordant with existing literature in the fact that larger
diameter catheters were associated with higher risk of
CRDVT with the highest incidence in triple lumen
catheters.[14] The larger diameter causes venous stasis and
more turbulent blood flow and hence promotes thrombosis.
Left sided catheter insertion was found to have greater risk of
thrombosis in studies by Van Rooden et al and Kamphuisen et
al, estimated to be due to difficult insertion and resulting in
endothelial injury.Bll6] We found no such association.
Multiple attempts at catheterisation also demonstrated no
significant risk in our study, though there is evidence for the
same in literature.['5] High venous pressure during dialysis
can be used as a predictor of development of CRDVT. The
indwelling time of central venous catheter was found to be
the most important predictive factor for the development of
CRDVT.[16] Developing a protocol to minimise time of
catheterisation to that absolutely required would cause
significant reduction in CRDVT and associated mortality.

CONCLUSION

Multiple risk factors predict the development of CRDVT in the
critical care unit including male sex, obesity, inflammatory
states, site of catheterisation, diameter of the catheter used
and average venous pressure. CRDVT not only causes
significant morbidity, but in the fragile setting of the critical
care unit may even lead to mortality. The central venous
catheter should be considered, not just as a venous access
device but as an intervention with several ramifications.
Judicious use of central venous catheters is the need of the
hour. An individualised hospital policy for selection of
patients, monitoring and timely removal of catheters would
perhaps help reduce the complications of the same.
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