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ABSTRACT

Due to the nature of the subject and objectives of present study regarding the comparison of
incidence of deep vein thrombosis in three mechanical care methods, the present study is descriptive
one of retrospective type in which the files of threes groups of patients receiving three types of care
(i.e. graduated compression stockings, intermittent pneumatic compression and elastic bandage) who
satisfied the pre-defined requirements were included in the present study. Then, the incidence of deep
vein thrombosis was studied based on the specifications of intended units and risk factors of thrombosis.
The incidence of deep vein thrombosis of the three preventive methods showed no statistically significant
difference in three preventive methods when compared with each other (P=1.2). In sum, the total
incidence of this disorder is 1.2 percent for the three groups. The results of present study show that
mechanical prevention, either alone or with medicinal methods, can effectively decrease the incidence
of deep vein thrombosis for patients of intensive care units.

Key words: Deep Vein Thrombosis (DVT), Intermittent pneumatic compression (IPC),
Graduated Compression Stockings (GCS), Elastic Bandage, Intensive Care Unit (ICU)

INTRODUCTION

The patents in intensive care units might
experience deep vein thrombosis as a result of
disease and numerous other factors such as
immobilization, surgery, trauma, malignancy,
chemotherapy, neurological diseases associated
with anesthesia, central venous catheters or
pacemaker, varicose, thrombosis, of superficial
blood vessels, increasing age, previous
thromboembolism, prolonged hospitalization
before coming to the hospital’s intensive care unit,
mechanical ventilation, use of paralyzing drugs,
emergency surgeries and failure to take preventive

coagulation drugs1. Deep vein thrombosis is
relatively common and its prevalence for all patients
of the hospital and those patients in intensive care
units were respectively estimated to be 252-3 and
28-32 percent4. If this disorder is prevented, its
incidence reduces to 3-15 percent5. In Iran, the
incidence of thrombosis in intensive care units as
denoted in some studies6 was reported to be 48.5
percent while in neurosurgical units, it was 20
percent7.

Deep vein thrombosis and in general, vein
thrombosis constitute the third common cause of
vascular disease after myocardial infarction,
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ischemic stroke2. This disorder leads to numerous
consequences the most critical of which is
pulmonary embolism. The results of a study on the
intensive care unit of one of the hospitals located in
Tehran show that of 339 patients, 4.1 percent had
deep vein thrombosis.

In addition to pulmonary
thromboembolism, deep vein thrombosis might
lead to increase of hospitalization duration8,
relapse, post-thrombotic syndrome , movement
disorder, in ability, disruption of quality of living9,
huge costs due to need for diagnostic tests,
specialized treatment and hospitalization10. Fatigue
and physical and mental irritation caused by
thrombosis could lead to post-thrombotic syndrome
which is one of the significant factors affecting the
quality of life among the patients9.

This is while prediction can be regarded
as a safe and cost-effective method which is most
commonly done through anticoagulants such as
low-dose heparin, heparin with low molecular
weight and oral anticoagulants as well as
mechanical devices such intermittent pneumatic
compression  and graduated compression
stockings12.

Of course, the medicinal preventive
methods such as heparin lead to bleeding, injection
site reactions and drug interactions13. As a result,
American College of Physicians (ACP)
recommends mechanical methods if usage of
anticoagulants is prohibited.

Based on performance, mechanical
methods are categorized into static and dynamic
types. The static method consists of graduated
compression stocking and compression bandages
and it prevents the blood stasis15, 16.

Of the advantages of graduated
compression stockings, one could point to low
prices, ease of use, lack of need for distinctive and
specialized technique, national-scale availability,
lack of additional accessories and posing no
limitations on patients. The disadvantage of using
this method is its lower effect upon prevention of
deep vein thrombosis compared with other
mechanic-dynamic methods, pressure on skin,

increase in the risk of cutaneous infections, skin
reactions, feeling of heat in the place where
stockings are used and irritation6. This method can
be used either alone or with other medicinal
methods for different patients1.

Another mechanical method is using
intermittent pneumatic compression which
generates alternating pressure in different zones
of the leg, increases of blood current and inhibits
blood stasis of leg to reduce the risk of thrombosis17.
This method is recommended for high-risk patients
which faces limitations in taking anticoagulants.
Regarding the advantages of this method
compared with graduated compression stockings,
one could mention more proper effects, less
irritation and lack of skin reactions among the
patients10 but it has disadvantages such as need
for training and expertise for applying on all areas
of the body18.

Based on the evidence of previous studies,
graduated compression stockings and intermittent
pneumatic compression are regarded as suitable
techniques of preventing deep vein thrombosis.
However and to authors’ best knowledge, no
previous study was found which represents the
superiority of one of these compression devices for
prevention and personal preferences, ease of use
and support of companies were all determining
factors in this regard19.

Due to the fact the superiority of these
methods over each other is subjected to doubts,
especially when accompanied with a medicinal
method, the present study aims to compare the
incidence of deep vein thrombosis when these
methods are utilized.

METHODOLOGY

The present study is a retrospective
descriptive-analytical one in which the records of
three groups of patients in the intensive care unit of
Al-Zahra Hospital of Isfahan from March 21, 2013
to March 20, 2014 which received ant-thrombosis
cares of intermittent pneumatic compression,
graduated compression stockings and elastic
bandage, were analyzed and compared. In this
regard, 115 samples were in group of intermittent
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pneumatic compression, 67 samples were in group
of graduated compression stockings and among
1805 patients who received elastic bandaging, 144
ones were selected through systematic random
method. All patients used the mechanical methods
at least three days weekly.

In the present study, the inclusion criteria
were age of higher than 17 and hospitalization in
intensive care unit for more than 3 days. The records
of patients were collected through flow sheet and
nursing reports, medical orders, surgical and
laboratory records and computerized information
of medical documents. The data collection
instrument in the present study consisted of two
parts. The first part was a checklist developed by
the researchers which included personal and
clinical information codified based on review of the
associated literature. After developing the checklist,
it was reviewed in a panel of ten experts including
faculty members, nurses and doctors of intensive
care unit in regard to content validity. The personal
and clinical information included age, sex as well
as clinical data such as weight and preventive
method. Risk factors before entry into ICU such as
expected duration of hospitalization in ICU,
mechanical ventilation, immobilization, surgery in
the past 4 weeks, tumors, central venous catheters,
and its location, existence of cat down syndrome
and platelet count, information regarding taking
anticoagulants such as heparin, enoxaparin,
warfarin, clopidogrel, information regarding method
of diagnosing thrombosis including Doppler
ultrasound, increased rigidity and heat around the
affected swollen leg, the time of manifesting
symptoms of thrombosis and mortality were also
recorded.

The second instrument included the
standard questionnaire of acute physiology score
(SAPS II). Data collection through this instrument is
relatively simple and easy so that it can be filled in
less than five minutes and no sample of arterial
and venous blood is needed [11]. 24 hours after
admission to the ICU, the measurement has been
completed and resulted in an integer point score
between 0 and 163 and a predicted mortality
between 0% and 100%. No new score can be
calculated during the stay. If a patient is discharged
from the ICU and readmitted, a new SAPS II score

can be calculated. The SAPS II includes only 17
variables: 12 physiology variables, age, and type
of admission (scheduled surgical, unscheduled
surgical, or medical), and three underlying disease.
The parameters are:age, heart rate, systolic blood
pressure, temperature, Glasgow coma
scale,mechanicalventilation or CPAP,FiO2 urine
output, blood urea nitrogen,sodium,
potassiumbicarbonate, bilirubin, white blood cell,
chronic diseases and type of admission.

Following filling the questionnaires in, the
information were added to SPSS Software
(Version.20) and then, they were analyzed.

RESULTS

The findings of present study are shown
in table (1). The results showed that there was not
any statistically significant difference among the
three groups in regard to sex, age, history of
hypertension, immobilization, malignancy, mortality,
incidence of deep vein thrombosis and its location
(P>0.05). Of all patients included in the present
study, 73.3 percent were male and 26.7 were
female. The mean age of sampled patients was 54
year and their mean weight was 76 kg. In regard to
background problems, hypertension had the
highest incidence (27.8 percent), all patients in the
three groups were immobile (100 percent) and
frequency of malignancy among the three groups
was 20.8 percent. In addition, the frequencies of
catheters, mortality and deep vein thrombosis were
respectively 22.7, 32 and 1.22 percent.

Among the three groups, there were
significant differences in regard to initial diagnosis
on entry to ICU, mean score of simplified acute
physiology score (SAPS II), estimated percentage
of mortality, duration of hospitalization before entry
to ICU, referred location, underlying problems,
central venous catheters, platelet count above 450
thousand, surgery in past 4 weeks, duration of using
mechanical devices of preventing thrombosis and
use of anticoagulants as shown in statistical tests
(P<0.05; table.1). The frequency distribution of initial
diagnosis shows that 32.07 percent of patients were
hospitalized due to diagnosis of trauma and 26.1
percent of hospitalized patients were diagnosed to
have neurological and neurosurgical diseases.
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Among these patients, compression-bandage
group (44.4 percent) and compression-stocking
group (33.3 percent) had the highest level of trauma
diagnosis and in the group receiving anti-
thrombosis treatment throughintermittent pneumatic
compression, the highest level of diagnosing
neurological and neurosurgical diseases (31.9
percent) was observed.  In regard to simplified acute
physiology score (SAPS II), the groups treated with
intermittent pneumatic compression, graduated
compression stockings and compression bandage
had respective means of 35.96, 33.33 and 29.3
percent. The SAPS II values show that the simplified
acute physiology score (SAPS II) for the group
receiving treatment throughintermittent pneumatic
compression (39.56) is higher than the other two
groups and the mean value of these three groups
was 32.86. The frequency distribution of referential
origin of patents received in intensive care unit was
not identical (p=0.001). The highest frequency for
groups receiving elastic bandaging and Intermittent
pneumatic compression was from the emergency
unit but for the group of graduated compression
stockings, it was from the operating room. The
analysis of frequency distribution of underlying
problems (i.e. hypertension, hyperlipidemia, history
of addiction, heart failure, joint replacement,
fractures, previous DVT and pulmonary embolism
showed that there were statically significant
differences among the three groups in regard to
background of stroke and smoking cigarette
(P<0.05).

In regard to three facilitating factors of
developing thrombosis, the results showed that
central venous catheters (p=0.001), surgery in past
4 weeks (p=0.008) and platelet count above 450
thousand (p=0.028), there were significant

difference among the three groups (table.1). The
highest frequency of central venous catheters was
associated with the group receiving treatment
through intermittent pneumatic compression (36.5
percent), the highest number of surgery was
associated with the group receiving treatment
through elastic bandaging (76.4 percent) and the
highest level  of platelet count was associated with
the group receiving treatment through graduated
compression stocking (4.5 percent). The values of
frequency distribution of anticoagulants among the
three groups receiving antithrombotic treatment of
graduated compression stockings, intermittent
pneumatic compression and elastic bandaging
showed significant differences among them. The
most common drug used for the three groups was
heparin. In the group with intermittent pneumatic
compression, its usage was 57.4 percent higher
than the other three groups. The frequency
distribution of duration of mechanical prevention
method for the three groups showed that although
mean duration of hospitalization and mean duration
of mechanical ventilation showed no significant
difference among them but the duration of using
means of mechanical prevention is significantly
different (p=0.002) so that mean duration of
intermittent pneumatic compression is minimum
(9.29 percent) while that of compression bandaging
is the most (17.44 percent). Despite of the above
differences among the groups, the three groups
had no difference with each other from view point
of developing thrombosis. At last,  4 out of 326
patients had deep vein thrombosis. Among these 4
patients, 1 patient was in the group of intermittent
pneumatic compression (0.86 percent), 1 patient
was in the group of graduated compression
stocking (1.49 percent) and 2 patients were in the
group of elastic bandaging (1.38 percent) (table.3).

Table2. Frequency Distribution of DVT Incidence of Three Treatment Groups of Intermittent
Pneumatic Compression, Graduated Compression Stockings and Elastic Bandage

Variable Intermittent Graduate Elastic Total P-Value
pneumatic compression Bandage

compression Stockings

No. Per. No. Per. No. Per. No. Per 1
Updated 1 0.86 1 1.49 2 1.38 4 1.22
Value
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In table (3), the clinical and demographic
characteristics of the patients are shown. From
statistical viewpoint, the low prevalence of deep
vein thrombosis made determination of risk factors
of this disorder implausible. From clinical
perspective, the average age, weight, SAPS II score,
estimated percentage of mortality, duration of
hospitalization in intensive care units and duration
of mechanical ventilation as well as initial diagnosis
of trauma, reference from emergency unit, surgery
and existence of central venous catheters in DVT
patient were totally different from all other patients
(table.4).

DISCUSSION AND CONCLUSION

Because the frequency value of
developing deep vein thrombosis for all patients
was 1.2 percent, the three groups treated with
intermittent pneumatic compression, graduated
compression stockings and elastic bandage were
not statistically different in regard to level of
developing thrombosis. Due to the fact that the
incidence of thrombosis in the group treated with
intermittent pneumatic compression was 0.78
percent but it had higher SAPS II score and higher

rate of using central venous catheter, these two
factors are regarded as risk factors behind
developing thrombosis. Therefore, one could
conclude that intermittent pneumatic compression
is more effective than other methods.

The obtain incidence in the present study
was less than other reported values in studies. A
study by Arabi et.al23 on comparison of mechanical
methods reported DVT incidence to be 7.1 percent.
In a study by Boodi, this value was reported to be
11.9 percent before the develope training program
and 4.5 percent following it. In the meta-analysis by
Limpus, Chaboyer, McDonald and Thalib15, the
incidence of thrombosis was reported to range from
11 to 56 percent without proper preventive
measures.If medicinal prevention is used to deal
with thrombosis, the incidence of thrombosis was
7.4-40 percent while the application of mechanical
prevention methods, the incidence of thrombosis
was 0-33 percent. In the review study by Morris and
Woodcock17, the incidence of thrombosis in a group
of patients with graduated compression stockings
was 5.9 percent but it was 2.9 percent for a group
that used intermittent pneumatic compression. This
difference in the levels of incidence might be due

Table 5. Comparison of Demographic and Clinical Characteristics (Qualitative Variables) of DVT
Patients Compared with Total Patients in Three Treatment Groups of Intermittent Pneumatic

Compression, Graduated Compression Stockings and Elastic Bandage

Variable Initial Diagnosis Referential Location CVC Immobility Surgery Mortality

Group of Patients
DVT Patients (4) Trauma (75 %) Emergency ward (75 %) 100% 100% 100% 25%
All Patients (326) Trauma (32%) Emergency ward (50%) 22.7% 100% 75% 32%

Operating Room (50%)

Table 4. Comparison of Demographic and Clinical Characteristics (Quantitative Variables) of DVT
Patients Compared with Total Patients in Three Treatment Groups of Intermittent Pneumatic

Compression, Graduated Compression Stockings and Elastic Bandage

Variable Mean Mean Estimated SAPS ICU Duration of Duration of Duration of
Age Weight Mortality II Hospita- Mechanical Hospital- Using

lization Ventilation ization Preventive
Duration Means

Group of Patients
DVT Patients (4) 58.5 80 40.45 47.25 5.8 22.5 28.5 28
All Patients (326) 53 76 22.23 32.86 6.3 11.8 15 6.5
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to clinical characteristics of the studied population,
preventive methods and diagnostic procedures. The
present study was retrospective and for patients
with clinical symptoms, DVT was diagnosed through
Doppler ultrasound. Doppler ultrasound is a non-
invasive and simple method of DVT diagnosis the
sensitivity of which is 95 percent. In the cases which
DVT symptoms are developed in legs, the
sensitivity of Doppler ultrasound is 75 percent. The
representation of clinical symptoms depends on
involvement of leg veins and if one of the few leg
veins are involved or the blood flow of leg veins is
not disrupted, these clinical symptoms do not
develop3. In majority of analysis of patients included
in the sample, diagnostic tests were done to
examine thrombosis. In a study by Cook et.al4, all
sampled patients had two weekly Doppler
ultrasound tests in a two-week study to diagnose
DVT. In traumatic patients with higher risk of
thrombosis, an ultrasound of higher sensitivity
compared with Doppler ultrasound was used and
incidence of DVT in patients using mechanical
prevention methods was reported to be 33 percent.
In another study in 2001, Cook studied the incidence
of DVT among all ICU patients between the fourth
and seventh day through Doppler ultrasound. The
incidence of thrombosis in that study was reported
to be 12 percent5. In a study by Kochack et.al,
diagnosis of DVT in patients with verified symptoms
was done through Doppler ultrasound which
showed an incidence rate of 4.1 percent.

It seems that low incidence rate of the
present study might be due to lack of diagnostic
tests for patients without associated symptoms. In
other studies, all patients with and without DVT
symptoms were screened despite of the fact that
diagnostic examination of DVT through Doppler
ultrasound is not recommended for all patients.
Goodacre et.al24 did a review study of 22 papers
and found out that the evidence properly supports
clinical prediction methods for estimation of
developing thrombosis, especially Wells’ Criteria
for DVT.

The incidence of thromboembolism in
Asian population is another noteworthy point of past
few years. Some studies emphasize the effectives
of ethnicity on incidence of thrombosis so that
development of DVT in patients hospitalized in

intensive care units is reportedly less13, 14. At last,
the higher incidence of developing DVT is
associated with lower quality of hospital caring
measures. However, there is no study on
standardizing the screening procedure and there
are some practical difference between clinicians
and hospitals in this regard. As a result, the
incidence rates of thrombosis are different and in
centers in which ultrasound is used for screening,
higher rates of DVT were reported. Due to the fact
that the mortality rate of present study was similar
to other ones, the results of present study show that
mechanical prevention methods and their
accompaniment with medicinal prevention methods
can effectively reduce the incidence of DVT in ICU
patients.

The mean age of sampled patients was
58. 5 years and their mean weight was 80 kg which
is higher than equivalent quantities for all hospital
patients. The increase of age and weight represents
risk factors the effectiveness of which upon DVT
were verified in different studies18.

The mean value of simplified acute
physiology score (SAPS II) in DVT patients was
47.25 which was significantly higher than all
patients of the hospital (32.86). Due to the fact that
some factors associated with acuteness of DVT such
as higher age, mechanical ventilation and surgery
are risk factors of thrombosis, it is recommended
that when patients represent more significant
symptoms of DVT and they are received in ICU,
examination of patients in regard to DVT symptoms
should be done with more precision. Central venous
catheter is one of the factors associated with
thrombosis so all four DVT-positive patients had CVC
thrombosis. Of these four cases, three were
subclavian and one was jugular. Some believe that
development of DVT in patients with subclavian
CVC is due to higher damages of these catheters
during placement which are often without
symptoms 25. In general, the factors associated with
DVTs in the present study were similar to other ones
so that other studies with mechanistic approach to
DVT regarded factors such as surgery, trauma,
venous catheter, prolonged inactivity, malignancy
and obesity as influential upon it26.

Based on the obtained results in the
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present study, one could state that mechanical
prevention, without attention to its type,
accompanied by medicinal prevention can
effectively reduce DVT in ICU. As a result, using
mechanical prevention method for ICU patients is
recommended.
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