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Background: Thromboembolism is one of the major complications associated with central
venous catheters (CVC) which is sub-clinical most of the time, hence undiagnosed leading to
various life-threatening complications. Studies on catheter related thrombosis (CRT) are
conducted on patients with malignant conditions and seldom been done on diabetics and
hypertensives who are more commonly encountered in day to day practice. The aim of our
study was to determine the rate of occurrence of CRT formation in diabetics and
hypertensives.
Material and Methods: This prospective, observational, hospital-based study was conducted
after obtaining clearance from institutional ethics committee. The study was carried out on
105 patients requiring CVC insertion as part of their treatment. They were divided into three
groups, Group D, Group H and Group C each consisting of 35 patients with type II diabetes
mellitus, hypertension and American Society of Anaesthesiologists (ASA) class 1 patients
respectively. Right internal jugular vein (IJV) was cannulated and the occurrence of thrombus
and its progression was noted using serial colour Doppler sonography on third, sixth and on
the dayof catheter removal. Statistical analysis done using SPSS 22 version software.
ANOVA and Chi-square tests were used. P<0.05 considered statistically significant.
Results: The rate of CRT was 34.3%, 20%, 8.57% in Group D, Group H and Group C
respectively. The rate of thrombus formation was statistically significant in group D compared
to group C.
Conclusions: CRT formation was observed in all the groups with statistically significant
proportion in diabetics compared to ASA 1 patients.
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Introduction
Central venous catheters (CVC) are widely used
in management of patients in critical care and
anaesthesia. Catheter related thrombosis (CRT)
is one amongst the complications, and if
undiagnosed may lead to serious sequelae.
The aetiology of CRT is multifactorial.1 Its
incidence in internal jugular vein (IJV) is 4056%.2
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Literature reveals incidence of CRT in patients
with malignancies and other prothrombotic
conditions but not exclusively in diabetics and
hypertensives whose prevalence is increasing
among Indians and who are prone for
hypercoagulable state.3,4,5 Hence, we aimed to
assess the rate of catheter related thrombus
formation in patients with diabetes and
hypertension.
Materials and methods
After obtaining approval from institution ethics
committee, 105 patients who required CVC
insertion as part of their treatment in our
ICU/SICU were selected for this prospective
observational study and were divided into three
groups of 35 each. Sample size was estimated
using the incidence of CRT in previous studies
and at 95% confidence level and 80% power,
considering 10% non-response, a sample size of
32 patients was required in each group.
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However, we rounded up to 35 subjects in each
group with Group D consisting of type II
diabetics, Group H consisting of hypertensives
and Group C the control group consisting of
ASA 1 patients. Patients with pre-existing
thrombus in IJV, on anticoagulant medication,
known
coagulation
abnormalities
and
hypercoagulable states like malignancy, renal
failure, sepsis etc, were excluded from the study.
Study protocol was explained to the patients and
written informed consent was taken. Patients
who were incapacitated to give consent, the
same was obtained from their attenders.
Colour Doppler sonography of the IJV was done
using GE LogiQ E using 8-12 MHz linear probe
by an experienced radiologist to rule out a preexisting thrombus. With aseptic precautions,
under ultrasound guidance, right IJV was
cannulated using 7F Certofix B Braun double
lumen
CVC
by
an
experienced
anaesthesiologist. Catheter tip placement was
confirmed to be at the junction of SVC and right
atrium. Free flow of blood was confirmed in
both the lumen and the patency of the CVC was
maintained as per our institutional protocol.
Serial scans were performed on third and sixth
day after insertion and on the day of removal of
CVC to know the formation and progression of
the thrombus. Patients in whom CRT was
detected were started on anticoagulant therapy
as per standard protocol and were followed up
for the study period and the vascular surgeon
was consulted for further management. Patients
in whom CVC was removed within six days of
insertion for any reason were planned to be
excluded from the study but catheter was not
removed in any patients within six days.
Data was entered into Microsoft excel data sheet
and was analysed using SPSS 22 version
software. Categorical data was represented in the
form of frequencies and proportions. Chi-square
test for qualitative data and ANOVA test for
demographic variables were used. P value of
<0.05 was considered as statistically significant.
Results: Of the 105 patients screened, there
were no dropouts from the study. Majority of the
patients belonged to an age group of 50-70 years
and there was no statistical difference in sex
distribution.

Table 1: Demographic variables in three groups
(ANOVA for age, chi-square test forsex)
Variables
Age
(mean ±
SD)
Sex
Female
Male

Group D
(n=35)
61.34
±
12.03

Group H
(n=35)
58.46±
11.73

Group C
(n=35)
37.40
±
10.69

19 (54.3%)

15(42.9%)

15(42.9%)

p
Value
<0.00
1

0.542
16(45.7%)

20(57.1%)

20(27.1%)

SD- Standard deviation n= number of patients
Overall rate of CRT formation was 20.95 % (22)
of which 34.3% (12) belonged to Group D, 20%
(7) to Group H and 8.57% (3) to Group C. When
compared with the control group, the rate of
thrombus formation was statistically significant
in group D (P =0.008) and not statistically
significant in group H.
Table 2: Rate of CRT formation in diabetics
compared to control. (chi square test.)
Thrombus

Group D

Group C

P
value

Present (n-%)

12(34.3%)

3(8.57%)

0.008

Absent (n-%)

23 (65.7%)

32(91.4%)

-

n= number of patients.
Table 3: Rate of CRT formation in
hypertensives compared to control (chi square
test)
Thrombus

Group H

Group C

P value

Present (n-%)

7(20%)

3(8.57%)

0.172

Absent (n-%)

28 (80%)

32(91.4%)

-

n= number of patients
Out of 22 cases of thrombi detected, nine
(40.9%) were found on day three and three
(13.6%) on day six in group D, four (18%) were
found on day three and three (13.6%) on day six
in group H and one (4.5%) on day three and two
(9%) on day six in group C.
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Figure 1: Short axis view of right IJV shows the
CVC in-situ with an echogenic thrombus seen
on its anterior aspect, measuring about 3x3 mm
on day 3 after CVC insertion.

Figure 2: Long axis view of right IJV shows
the CVC in-situ with an echogenic thrombus
seen on its anterior aspect, measuring about 3x3
mm on day 3 after CVC insertion.

Figure 3: Short axis view of right IJV shows the
CVC in-situ with a comparatively more
echogenic thrombus seen on its anterior aspect,
measuring about 4x5 mm on day 6 after CVC
insertion.

With respect to the progression of the thrombus,
58.3% in Group D, 42.8 % in Group H and none
in group C showed a progression in the size of
the thrombus.
Discussion
Central venous catheters are regularly inserted in
the intensive care units and during major
surgeries for vascular access, haemodynamic
monitoring, administration of drugs and
nutritional
supplementation.
Though
of
considerable advantage the central line is also
associated with life threatening complications
like catheter related blood stream infections,
right heart thromboembolisms, pulmonary
embolisms etc. secondary to thrombus formation
around the catheter.6
The pathogenesis of thrombus formation has
been classically explained using Virchow’s triad
which consists of endothelial damage, stasis and
hypercoagulability. On insertion of catheter,
there is damage to the endothelium mainly at the
insertion site and also along the course of the
vein due to mechanical trauma to the
endothelium by the catheter within the vein.
Further, there is stasis of blood resulting from
mechanical obstruction to laminar flow by the
catheter and high viscosity of the infusate used.
Along with these, the hypercoagulable state due
to the patient’s pre-existing condition also
contributes to CRT formation.7
Various types of thrombi associated with CVC
are pericatheter fibrin sheath, thrombotic
occlusion of the catheter lumen and mural
thrombus formation. Within a short period after
insertion, there is deposition of platelet, fibrin
and collagen on the surface of the catheter
forming a sheath around it.8 This usually does
not affect the catheter function but the fibrin
sheath present at the tip can cause partial
catheter occlusion resulting in failure to aspirate
blood without interruption to flow of fluids.9
This fibrin sleeve promotes thrombus formation
which can further progress to a mural thrombus
characterised by thrombus beyond the catheter
into the vein partially or completely occluding
the vein.10 The international society of
thrombosis and haemostasis recommends
insertion of CVC on the right side and placing
the tip of CVC at the venocaval junction to
reduce the risk of thrombosis.9
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Usage of less thrombogenic catheters,
ultrasonographic guidance to reduce the number
of attempts and improving the technique of
insertion
contributes
in
reducing
the
incidence.11,12 Hence we have selected the right
sided IJV for cannulation and the tip of the
catheter was placed at the venacaval junction
under ultrasonographic guidance. However,
CRT still poses a threat to life due to the low
level of clinical suspicion.
In our study, majority of diabetics and
hypertensives belonged to the age group of 5070 years and we did not find any statistically
significant difference in sex distribution.
Occurrence of venous thromboembolism is
twofold higher in diabetics than in nondiabetics.13 Diabetes can lead to various
abnormalities in the coagulation and fibrinolytic
system resulting in a procoagulant state which
accounts for CRT. Hyperglycaemia induced
increased
blood
viscosity,
hyperfibrinogenaemia,
endothelial
injury,
increased platelet reactivity, increase in Von
Willebrand factor and other endothelium derived
mediators are predisposing factors for the
prothrombotic state. Alterations in the gene
encoding platelet endothelial cell adhesion
molecule (PECAM-1) and plasminogen
activator inhibitor-1 (PAI-1) leads to ineffective
fibrinolysis and glycation of fibrinogen forms a
rigid and dense clot that is resistant to
fibrinolysis in diabetics.4,14,15
Hypertension leads to a thrombogenic state due
to rheological, haemostatic, endothelial and
platelet abnormalities. Enhanced Tissue factor
(TF) expression leading to disruption of the
balance between the procoagulant and
anticoagulant mechanism and disturbance in the
vascular endothelial surface leads to propensity
of thrombus formation in hypertensives.5 Studies
have shown that higher levels of red cell
distribution width in pre-hypertension and
hypertension independent of age, inflammatory
status and anaemia is one of the contributing
factors. Lei Huang et.al.16 stated that DVT
formation after orthopaedic surgery was more
common among patients with hypertension.
Anders G Holst et.al.17 observed that diastolic
blood pressure > 100mmHg was an independent
risk factor for VTE where as Ageno W et.al.18
found no relation between hypertension and
thrombus formation. However, the relation

between hypertension and hypercoagulable state
is still debatable.
CRT are asymptomatic most of the times.
Symptoms when present range from mild
features like swelling, redness, fever, infection,
pain around the ipsilateral shoulder or jaw, to
features of superior venacaval obstruction with
dilated veins over the chest and life threatening
thromboembolic events comprising of right heart
thrombus and pulmonary embolism.6,11 Many
patients also present with post thrombotic
syndrome
characterised
by
oedema,
hyperpigmentation and pain. This occurs due to
failure of the clot to resolve completely either
due to lack of treatment, inadequate treatment or
recurrence. The reasons for the wide range of
incidence of CRT is multifactorial.1,6
In our study, we found that the rate of thrombus
formation was greater in diabetics and
hypertensives compared to ASA1 patients. John
A Heit et.al19 stated that diabetes mellitus is
associated with 1.4 fold increase in
thromboembolic events and this rate further
increases in post-surgical, hospitalised diabetics.
When diabetics and hypertensives were
compared with the control group, we found
statistically significant increase in the rate of
thrombus formation in diabetics whereas
clinically but not statistically significant
thrombus formation in hypertensives.
V. Petrauskeine et al13 retrospectively studied
302 adult patients diagnosed with DVT or PE
and found a twofold increased risk of thrombosis
in diabetics than in non-diabetics. Whereas Rash
Kujur et.al8 did not find any relation between
diabetes mellitus and CRT formation possibly
because the study they conducted was on one
hundred consecutive patients and not targeting
on diabetic population.
When suspected, CRT can be diagnosed using
various
diagnostic
modalities
like
ultrasonography,
venography,
computed
tomography (CT) and magnetic resonance
imaging (MRI). Among these venography is
considered to be the gold standard modality but
not very commonly employed as it is an invasive
procedure and involves patient exposure to
intravenous contrast agent and radiation.
Ultrasonography being non-invasive, more
economical, readily available and reliable is
more commonly used.7 Hence we adopted this
technique.
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In our study, majority of the thrombi were
detected on third day after CVC insertion in
diabetics and hypertensives whereas in control
group we found CRT occurring mainly on the
sixth day, suggesting a prothrombotic
environment seen in diabetics and hypertensives.
Serial ultrasonography revealed a marginal
increase in the size of the thrombi in 58.3% of
diabetics and 42.8% hypertensives which was
clinically but not statistically significant.
Management of patients with CRT depends on
whether the patient continues to need the CVC
or not. As per the guidelines from American
college of chest physicians, in patients who have
developed CRT and no longer need the CVC, it
can be removed after 3-5 days of anticoagulation
therapy. For patients who have developed CRT
and continue to need the CVC, anticoagulation
is initiated and CVC is left in place unless there
is life threatening or limb threatening
complication or there is contraindication to
anticoagulant therapy. Anticoagulation in such
cases may be continued for at least three
months.9 In our study, patients with CRT were
started on thrombolytics and anticoagulants and
referred to the vascular surgeon for further
management. Various prophylactic measures
have been tried in the past intending to prevent
CRT formation but have not been very
successful .20
In our study, we have observed CRT formation
in all the study groups. The rate of thrombus
formation is higher in diabetics followed by
hypertensives. Majority of the thrombi were
detected as early as on the third day after the
insertion of CVC.
There are certain limitations in our study. The
sample size was small and limited to our
institution. A large population based studies at
multicentre level are required to know the
precise relation between CRT formation in
diabetes and hypertension. We have used
Doppler ultrasound, instead gold standard
contrast venography may be a better diagnostic
modality.
Conclusion
Both diabetics and hypertensives are more prone
for catheter related thrombus formation.The rate
of thrombus formation is statistically high in
diabetics but not in hypertensives compared to
ASA1 patients in whom right IJV was

cannulated
under
ultrasound
guidance.
Performing serial Doppler ultrasonography in
patients who are more prone for thrombosis will
help in early detection of the thrombus and its
progression. Timely diagnosis and initiation of
treatment will avoid further complications.
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