Correlation of clinical features with the risk of lower limb
deep vein thrombosis assessed by duplex ultrasound
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Abstract

Background: Symptoms and clinical signs suggestive of deep vein thrombosis (DVT) are common but may have
numerous possible causes. Objectives: 1) To identify the most frequent clinical symptoms and correlate them with
duplex ultrasound scan (DS) findings; 2) to identify high-risk clinical conditions for DVT; and 3) to evaluate time since
the onset of symptoms and DS examination. Methods: A total of 528 patients with a clinical suspicion of DVT were
evaluated by DS performed by experienced vascular ultrasonographists. Results: DVT was present in 192 (36.4%)
of the patients. The external iliac vein was involved in 53 patients (10.04%), the femoral veins in 110 (20.83%), the
popliteal vein in 124 (23.48%), and veins below the knee were involved in 157 (29.73%) of the cases. Limb swelling was
present in 359 cases (68%), and 303 (57.4%) complained of pain. Sixty nine patients received a DS due to suspected or
proven pulmonary embolism (PE); 79 patients were in postoperative period. In the multivariate analysis, independent
risk factors for DVT included age>65 years (OR=1.49; 95% confidence interval [95%Cl] 1.01-2.18; p=0.042), edema
(OR=2.83; 95%Cl 1.72-4.65; p<0.001), pain (OR=1.99; 95%Cl 1.3-3.05; p=0.002), cancer (OR=2.32; 95%C| 1.45-3.72;
p<0.001), and PE (OR=2.62; 95%Cl 1.29-5.32; p=0.008).Time since the onset of symptoms did not differ between the
groups. Conclusions: In the present study, 36.4% of the patients referred to DS had DVT. Age > 65 years, presence of
limb swelling, pain, cancer, and suspected or proven PE should be considered as major risk factors for DVT.

Keywords: deep venous thrombosis; ultrasonography; edema.

Resumo

Contexto: Sintomas e sinais clinicos indicativos de trombose venosa profunda (TVP) s&do comuns mas podem ter
inimeras causas. Objetivos: 1) Identificar os sintomas mais frequentes e correlaciona-los com achados de duplex
scan (DS); 2) identificar condigdes clinicas de alto risco para TVP; e 3) avaliar o intervalo de tempo decorrido entre o
inicio dos sintomas e o exame do paciente. Métodos: Um total de 528 pacientes com suspeita clinica de TVP foram
examinadosvia DS por ultrassonografistas vasculares experientes. Resultados: TVP esteve presente em 192 (36,4%)
dos pacientes analisados. A veia iliaca externa esteve acometida em 53 pacientes (10,04%), as veias femorais em 110
(20,83%), a veia poplitea em 124 (23,48%), e as veias abaixo do joelho em 157 casos (29,73%). Edema de membro
esteve presente em 359 casos (68%), e 303 (57,4%) se queixaram de dor. Sessenta e nove pacientes realizaram DS
devido a embolia pulmonar (EP) suspeita ou comprovada; 79 pacientes estavam em periodo pds-operatério. Na
analise multivariada, os fatores de risco independentes para TVP incluiram idade >65 anos [OR=1,49; intervalo de
confianga de 95% (1C95%) 1,01-2,18; p=0,042], edema (OR=2,83; IC95% 1,72-4,65; p<0,001), dor (OR=1,99; IC95%
1,3-3,05; p=0,002), cancer (OR=2,32; IC95% 1,45-3,72; p<0,001) e EP (OR=2,62; IC95% 1,29-5,32; p=0,008). O tempo
decorrido desde o inicio dos sintomas foi semelhante nos dois grupos. Conclusdes: No presente estudo, 36,4% dos
pacientes encaminhados para DS apresentaram TVP. Idade acima de 65 anos, presenga de edema de membro, dor,
cancer e EP suspeita ou comprovada devem ser considerados fatores de risco maiores para TVP.
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INTRODUCTION

Symptoms and clinical signs suggestive of deep
vein thrombosis (DVT) are common and have
numerous possible causes. A previous studyhas
shown that symptoms and clinical signs alone are
inaccurate for the diagnosis of DVT!. In clinical
practice, physicians see many patients complaining
of pain, tenderness, swelling, venous stasis, and/or
joint pain in the lower limbs,and it becomes necessary
to exclude the diagnosis of DVT. From 60 to 80%
of referred patients do not have DVT, even though
they are subjected to diagnostic testing'. Some of
the clinical conditions that may suggest the presence
of DVT include cancer, major orthopedic surgery,
abdominal surgery, and other surgical procedures!?.

The objectives of the present study were: 1) to
identify the most frequent symptoms and correlate
them with duplex ultrasound (DS) findings;
2) to identify high-risk clinical conditions for
DVT(primarily age, active cancer, postoperative
period of any surgery, and suspected or
confirmedpulmonary embolism [PE]) and correlate
them with DS results; and 3) to evaluate time since
the onset of symptoms and DS examination.

METHODS

A total of 528 consecutive symptomatic in- and
outpatients with a clinical suspicion of DVT (calf
or thigh pain, limb swelling, tenderness, cyanosis,
cellulitis, venous stasis, and/or joint pain) were
evaluated by DS, including the iliac veins. The DS
laboratory where images were obtained is located
inside a hospital and is available 24 hours a day.
Exams were performed on the same day the request
was received.

Demographic characteristics and data on risk
factors for DVT were collected using a structured
questionnaire designed by the investigators according
to recommendations from the Non-Invasive
Methods Department of the Brazilian Society of
Angiology and Vascular Surgery?®.Data collection
also covered clinical symptoms, site of DVT, normal
or pathological DS, time (in days)since the onset of
symptoms, and associated pathologies, with a focus
on active cancer of any kind, postoperative period
of any surgery (0 to 30 days after surgery), and
confirmed or suspected PE (unexplained and acute
dyspnea). PE was confirmed with lung computed
tomography (CT)andscintigraphy according to the
hospital protocols.

For the final analysis in relation to risk of DVT,
subjects were divided into patients with DVT on
duplex scan (thrombosis-yes) and absence of DVT
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on duplex scan (thrombosis-no). Measurements were
made using a high-resolution B-mode ultrasound
machine (Philips Medical Systems’ Envisor
C platform) combined with a wide-bandwidth
linear array transducer (3-12 MHz). DS exams
were performed by three experienced vascular
ultrasonographistscertified by the Brazilian Society
of Angiology and Vascular Surgery andthe Brazilian
College of Radiology.Vein compressibility, presence
or absence of venous flow, presence or absence
of venous thrombus, and response to the distal
compression maneuver were recorded. Interobserver
variability was not assessed.

The study was approved by the Research Ethics
Committee of the institution of origin.

Statistical analysis

Categorical variables were expressed as
percentages, and continuous variables as
meanststandard deviation (SD).The Student ¢ test
or Mann-Whitney’s test were used to compare the
groups in relation to quantitative variables. Fisher’s
exact test was used to evaluate the association
between qualitative variables and thrombosis. A
logistic regression model (backward stepwise) and
Wald’s test were adjusted to a multivariate analysis to
evaluate the relevance of each independent variable
on the probability of thrombosis. A ROC curve was
calculated to determinethe cutoff point for age and
time (in days) since the onset of symptoms and their
association with thrombosis. Statistical significance
was set at p<0.05. Analyses were performed using
the Statisticasoftware version 8.0.

RESULTS

A total of 528 consecutive symptomatic patients
(59.4£19.5 years, 363 female) were assessed, and
DVT was found in 192 (36.4%; 95%CI 32.3-40.5%).
Among patients with DVT, the external iliac vein
was involved in 53 patients (10.04%), the femoral
veins in 110 (20.83%), the popliteal vein in 124
(23.48%), and veins below the knee were involved
in 157 cases (29.73%). The most frequent complaints
were swelling (68%) and/or pain (57.4%) in a lower
limb. Patients referred to DS without lower limb
swelling or pain were inpatients with suspected or
proven PE (13.1%).

Cancer was present in 93 cases (17.8%). A total of
69 patients (13.1%) underwent DS due to suspected
or proven PE; 79 (15%) where in postoperative
period (Table 1).The age of 65 years was established
as the cutoff value for the presence of thrombosis,
i.e., patients > 65 years old were found to have a
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greater incidence of DVT when compared to those
< 65 years of age (p=0.033). Also, DVT was more
frequent in patients with limb swelling (41.78%) than
without swelling (25.3%; p<0.001) and in patients
with cancer (53.19%) vs. those without cancer
(32.72%;, p<0.001). Sex, pain, postoperative period,
PE, and time since the onset of symptoms did not
differ between the groups (Table 2).

In the multivariate analysis, independent risk
factors for DVT included age, limb swelling, pain,
cancer, and PE, i.e., all these variables were found
to be major risk factors for the presence of DVT
(Table 3). Conversely, there was no cutoff value for
time in days since the onset of symptoms that could

Table 1. Patients characteristics and complains.

Variable N %

Age (years; mean+SD) 59.4£19.5

Sex (male/female) 165/363 31.3/68.8
Limb swelling (yes/no) 359/166 68/31.4
Pain (yes/no) 303/221 57.4/41.9
Cancer (yes/no) 94/434 17.8/82.2
Postoperative period (yes/no) 79/449 15/85
Pulmonary embolism (yes/no) 69/459 13.1/869
Thrombosis (yes/no) 192/336 36.4/63.6

SD=standard deviation.

Table 2. Correlation of the variables assessed with presence or
absence of thrombosis.

Variable Thrombosis- Thrombosis- p
Yes (%) No (%)
Age
>65 years 41.67 58.33
<65 years 32,58 67.42 0.033
Sex
Female 38.29 61.71
Male 32.12 67.88 0.172
Limb swelling 41.78 253 <0.001
Pain 38.94 33.48 0.200
Cancer 53.19 3272 <0.001
Postoperative period 37.97 36.08 0.747
Pulmonary embolism 36.23 36.38 0.981
Time (days; mean+SD) 9.4%13.7 14.5£30.5 0.817

SD=standard deviation.

Table 3. Major risk factors for thrombosis.

Variable Major risk for p OR (95%Cl)
thrombosis
Age > 65 years 0.042 149 (1.01-2.18)
Limb swelling Yes <0.001 2.83(1.72-4.65)
Pain Yes 0.002  1.99 (1.30-3.05)
Cancer disease Yes <0.001 2.32(1.45-3.72)
Pulmonary embolism Yes 0.008 2.62(1.29-5.32)

95%C1=95% confidence interval; OR=odds ratio.
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influence the presence or absence of DVT. Time
since the onset of symptoms ranged from 9.4+13.7
days in patients with DVT and from 14.5+30.5 days
in patients without DVT.

DISCUSSION

Three categories of tests are typically used
to determine the probability of DVT: 1) clinical
assessment, based on patient history and clinical
findings;2) D-dimer assays; and 3) imaging studies,
most commonly venous ultrasonography and
less commonly CT scan or magnetic resonance
imaging*®. The present study used only venous
ultrasonography, also known as DS, to evaluate
subjects and correlate results with clinical findings.

D-dimer assays were not available in the present
study, asthey are not a routine at the institution. DS,
in turn, is considered to be the best noninvasive
diagnostic method in symptomatic patients, with an
average sensitivity of 97% for proximal DVT and a
mean specificity of 97%; a decreased sensitivity has
been reported for calf vein thrombosis™®. DS allows
anatomical, morphological, and functional evaluation
of the venous system’.

Previous studies have reported abnormal DS
findings in only 3.6% of patients without signs or
symptoms suggestive of DVT'. In the present study,
only patients with signs or symptoms of DVT in the
lower limbs or patients with a clinical suspicion of
PE were examined. DVT was confirmed by DS in
36.4% of the cases, demonstrating that symptoms and
signs suggestive of DVT are very common and can be
caused by other clinical conditions. In other words,
DVT does not have unique clinical symptoms;rather,
clinical findings are insensitive and nonspecific. In
addition, our results showed that several days had
elapsed between the onset of symptoms and DS
examination.

Additional information regarding the presence
or absence of individual risk factors for DVT could
considerably improve clinical prediction''.In a study
by Kahn!, active cancer, paralysis, paresis, a recent
lower extremity cast, recent immobilization or
surgery, tenderness along the distribution of the deep
venous system, swollen thigh and calf (measured),
and strong family history of DVT were considered
major risk factors. Kan et al.'?also reported that a
history of thrombophilia was an independent risk
factor for DVT.

In the present study, age >65 years, presence of
limb swelling, pain, cancer, and clinical suspicion
of PEwere independent major risk factors for the
presence of DVT and should therefore be taken into



consideration when evaluating a patient forDVT.
With regard to patient age, previous studies had
already demonstrated that DVT rates increase with
age, and that 1/100 of individuals > 70 years old are
affected every year'*'s,

Limb swelling and pain are very common
symptoms, present in many clinical conditions,
such as infectious diseases, neoplasia, trauma,
inflammatory and vascular conditions, among
others'*!® In our sample of patients with a clinical
suspicion of DVT, limb swelling was the sign/
symptom most commonly observed: 68% of the
patients had this complaint, and DVT was more
frequent in these patients. Pain was the second most
frequent symptom. Taken together, swelling and pain
are significant risk factors for the presence of DVT.
With regard to the correlation between cancer and
DVT, a study by Kirkova et al."’has reported that
advanced cancer patients with bilateral asymmetric
lower extremity edema of potentially multifactorial
origin have a high incidence of DVT.

In the present study, when patients with a clinical
suspicion of PE were analyzed, only 36.23%
showedthrombosis of the lower limbs, which can
probably be explained by the fact that not all patients
had a confirmed diagnosis of PE. Some patients
showed unexplained dyspnea, and PE accounted
for only part of the differential diagnosis in these
cases. In addition, according to Perrier, DS has a
low sensitivity (61%) for the diagnosis of DVT in
patients with PE'3,and therefore a negative DS should
not rule out PE*2°,

Finally, the present study did not find a major
incidence of DVT in postoperative patients, despite
the frequent presence of pain and swelling in this
subpopulation, common symptoms after orthopedic
surgery of the lower extremities. In a large series
including both postoperative and symptomatic
patients, Atri et al.?!confirmed that DS is highly
accurate for the examination of calf veins.

CONCLUSIONS

In the present study, 36.4% of the patients referred
to DS actually had DVT. Age > 65 years old, edema,
pain, cancer, and suspected or proven PE should be
considered major risk factors for DVT.
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