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Abstract
Lower extremity venous thromboembolism in the presence of soft tissue infection (cellulitis/

erysipelas) is difficult to diagnose using clinical findings alone. This leads to an overuse of Doppler 
ultrasound, which is unnecessary in many cases. In Colombia, there are no studies to date reporting 
the simultaneous prevalence of these two conditions. 

Objective: to determine which factors are related to deep vein thrombosis in patients with lower 
extremity cellulitis/erysipelas. 

Materials and methods: a case-control study. Patients seen at Hospital Pablo Tobón Uribe and 
the university hospital between January 2018 and December 2019 who were diagnosed with cel-
lulitis/erysipelas and underwent lower extremity venous Doppler. Demographic, clinical, laboratory 
and imaging variables were considered. 

Results: altogether, 637 patients with a diagnosis of lower extremity cellulitis and erysipelas 
were found during the study period in both institutions. Of these, 18.5% (118 patients) had a 
lower extremity Doppler ultrasound ordered to rule out deep vein thrombosis, finding a total of 25 
positive studies (21.19%). Out of the total sample, 56 (47.4%) were male, with a mean age of 65 
years. Most of the cases (55.08%) had an intermediate risk according to the Wells scale. The most 
common patient factors related to thrombosis were: immobility 33%, lymphedema 29.66%, and 
chronic kidney disease 23.73%. Neoplasms were the factor which showed statistical significance 
for the presence of thrombosis OR 5 (1.64-15.16) (P=0.0056). 

Conclusions: cellulitis is not a unique finding to justify carrying out a Doppler test, and the 
routine use of this imaging technique in the diagnostic approach is not justified if there are no other 
risk factors for thrombosis. (Acta Med Colomb 2022; 47. DOI: https://doi.org/10.36104/amc.2022.2109).
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Introduction
Deep vein thrombosis (DVT) of the lower extremities 

is a highly morbid condition which leads to complications 
like secondary pulmonary embolism and post-thrombotic 
syndrome, with the main risk factors described being a hy-
percoagulable state, family history of thrombosis, vascular 
wall injury, surgery, immobility, active cancer, age, obesity, 
hospitalization, and the use of estrogen and progesterone (1, 
2). Doppler ultrasound of the lower extremities is the stan-
dard diagnostic test as it has good sensitivity and specificity 
and is noninvasive. However, the current problem is overuse 
of this tool without an adequate correlation between the 
clinical findings and DVT risk factors to justify its use (3, 4). 

The clinical findings in lower extremity cellulitis/ery-
sipelas and extremity DVTs are similar and, in most cases, 
unclear. In both situations there is calf pain, edema or sen-
sitivity, erythema and hardening of the skin with occasional 
changes in coloring, which makes it difficult to distinguish 
one condition from the other based solely on the physical 
exam. It is common for many patients admitted with a di-
agnostic suspicion of cellulitis/erysipelas (CE) to undergo 
Doppler ultrasound of the lower extremities to assess for the 
presence of concomitant DVT, a test which is very rarely 
positive. This suggests that the clinical predictors are not 
very specific, and this diagnostic tool is overused, with a 
high percentage of inconclusive results which are not use-
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ful and, on the contrary, increase healthcare costs (3). The 
objective of this paper was to determine which factors related 
to deep vein thrombosis in patients with lower extremity 
cellulitis/erysipelas justify performing Doppler imaging. 
The hypothesis is that a history of conditions related to hy-
percoagulability and venous stasis are the most significant 
risk factors for DVT in CE. 

Materials and methods
A case-control study was performed including patients 

over the age of 18 who were seen in the emergency room 
with a diagnosis of lower extremity CE and underwent 
Doppler between January 2018 and December 2019. Pa-
tients with the complication of necrotizing fasciitis were 
excluded. Cases were defined as patients diagnosed with 
lower extremity CE with a documented DVT on Doppler. 
Controls, in turn, were defined as patients diagnosed with 
CE who underwent Doppler for suspected DVT, but whose 
study was negative for thrombosis. 

A simple randomized probabilistic sample was calculated, 
considering the most common antecedent in prior studies: 
DVT, with a case prevalence of 44%. A 95% confidence 
interval, 80% power, 0.05 error, 1:4 case-control ratio and 
odds ratio (OR) of 5 required a total of 95 patients: 19 cases 
and 76 controls.  

A pilot study was conducted initially to document the 
frequency of Doppler tests in the patients and a complete 
description of the study variables. 

For bias control, a representative sample of the popula-
tion, with a different severity but during the same period 
of time, was included, incorporating those admitted to the 
emergency room and hospital wards. Each investigator re-
viewed each institution’s information and recorded variables.

Analysis plan
Using a Microsoft Excel database, data analysis was 

performed with the Epi Info 7.2.4 program. 
Univariate analysis: a table of frequencies was con-

structed describing the mean and standard deviation for 
quantitative variables, and absolute and relative frequencies 
for qualitative variables. 

To compare the groups of patients with and without 
DVT in the bivariate analysis, Chi square or Fisher’s exact 
test were used for qualitative variables, and the OR was 
calculated with its respective confidence interval. The level 
of statistical significance was a P less than 0.05. The only 
quantitative variable was age, and this was not included in 
the bivariate analysis. Logistic regression was run to deter-
mine the effect of confounding variables and those related 
to the dependent variable DVT. 

Results
A total of 637 patients were found with a diagnosis 

of lower extremity CE between 2018 and 2019 in both 
institutions. Of these, 118 patients had a lower extremity 

Doppler ordered, finding a total of 25 positive cases for 
DVT (21.19%). The demographic, clinical and laboratory 
characteristics of both groups are described in Table 1. The 
most prevalent clinical sign was extremity pain in 95.76% 
of the patients, followed by extremity asymmetry in 88.14% 
and unilateral edema in 79.66%. Fever only occurred in 
33.05%. The Wells scale was not calculated in 11 cases, with 
most cases (55.08%) having an intermediate risk. 

Patients were divided into those with and those without 
DVT. A bivariate analysis was then carried out to compare 
the DVT risk factors in both groups, finding an increased 
risk not due to chance for a history of cancer, with an OR 
of 5 (1.64-15.16) (P= 0.0056). None of the other clinical or 
laboratory variables showed a statistically significant differ-
ence, although it is worth noting that a history of peripheral 
neuropathy had an OR of 6.2 with a lower limit of the con-
fidence interval very close to the unit, but not statistically 
significant (0.97-39.41) (P= 0.063). Likewise, limb erythema 
had an OR of 0.16 (0.02-1.02) (P=0.063) with the upper limit 
of the interval close to 1 (Table 2). 

For the logistic regression analysis, the effect of variables 
related to a known history of conditions that increase the 
probability of venous thromboembolic disease such as: 
a history of immobility, cancer, use of hormone therapy, 
personal history of DVT, and peripheral neuropathy was 
established with a 95% confidence level; as was the effect 
of potentially confounding variables related to physical 
exam findings: extremity erythema, not including those 
with probable collinearity such as asymmetrical edema and 
extremity pain. The DVT-related factors which showed a 
statistically significant difference were hormone therapy, 
with an OR of 18.08 (1.43-228.11), a history of cancer 
with an adjusted OR of 5.67 (1.68-19.09), and peripheral 
neuropathy with an adjusted OR of 9.36 (1.36-64.47). No 
relationship was found with limb erythema, with an OR of 
0.10 (0.01-0.88) (Table 3).

Discussion
The prevalence of DVT in concomitant cellulitis or 

erysipelas ranges from 0-15% (5, 6). We found a percent-
age slightly greater than 21%. Maze et al. reported 15% of 
patients with cellulitis who underwent Doppler, of whom 
only 0.5% were positive for DVT (7), and a systematic re-
view and a meta-analysis published in 2013 included 1,054 
patients with cellulitis/erysipelas, of whom 18 had DVT, 
with a general incidence rate of 2.1%, but all showed a low 
concurrence of both conditions (8). In addition, we found 
that Doppler ultrasound was performed in 18.5%, similar 
to and even lower than what was reported in other articles. 
Afzal et al. published a retrospective study in patients with 
extremity cellulitis in whom the percentage of Doppler 
tests performed was close to 70%, with only 6% of these 
positive for DVT (4). This shows that this diagnostic tool 
is also overused in our setting, increasing unjustified costs 
for the healthcare system.  
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Specifically for lower extremity cellulitis/erysipelas, 
the risk factors for concomitant thrombosis are not clearly 
defined, as some have not been shown to be related in the 
studies, which explains the limited usefulness of the usual 
clinical prediction models for DVT (4-8). Afzal et al. found 
that a history of thrombosis, prior cerebrovascular accident, 
calf edema and hypertension were statistically significant 
for concurrence of both conditions (4). In our study, we 
found that a history of cancer was a significant and pre-
cise variable for DVT in a cellulitis context. Although it 
is a known risk factor for thrombosis, its association with 
concurrent infection had not been shown in other reports 
(4-8). Likewise, a history of peripheral neuropathy and 
hormone therapy showed an association on multivari-
ate analysis after adjusting for variables related to DVT. 
Regarding clinical signs, we did not find that acute phase 
reactants or inflammatory or measurement changes in the 
limb were indicative of DVT. This finding was similar to 
what was reported in other cohorts (8), but it is interest-
ing that, in our study, limb erythema behaved as a factor 
against a DVT diagnosis, showing statistical significance 
after adjusting for possible confounding variables, which 
generates a hypothesis which will need to be confirmed in 
subsequent studies. While infection may be a risk factor 
for thrombosis, we found, as did previous articles, that 
it should not be the only finding to justify performing a 
Doppler test. Given that the occurrence of both diagnoses 
together is rare, most authors suggest that, in the absence 
of known DVT risk factors, routine use of this imaging is 
unnecessary within the initial diagnostic approach (5-7). 
As a case-control study, this paper has limitations, as it is 
subject to selection and information biases, and we cannot 
determine the percentage of patients with cellulitis who did 
not undergo Doppler and did have a DVT, which under-
estimates the incidence of this diagnosis. Also, the study 
only included two years of follow up at two institutions 
in the city, with a small sample size, which could explain 
the lack of association of some of the variables. However, 
our results are important since they propose an initial idea 
of the coexistence of these two conditions and potentially 

Table 1. Patients’ demographic and clinical characteristics (n= 118). 

Variable N/ Frequency % / Mean (SD)

Sex, Male (%) 56 (47.46)

Age in years 65 (45-85)

Positive D-dimer 14 (11.86)

Elevated CRP 63 (53.38)

Leukocytosis 29 (24.58)

Neutrophilia 31 (26.2)

Skin lesions 30 (25.42)

Fever 39 (33.05)

Edema below the knee 80 (67.80)

Edema above the knee 16 (13.56)

Edema above and below the knee  8 (6.78)

Erythema of the extremities 113 (95.76)

Unilateral extremity edema 94 (79.66)

Asymmetrical extremities 104 (88.14)

Pain in the extremities 113 (95.76)

Joint pain 19 (16.10)

Venous cord pain 15 (12.71)

Collateral circulation 16 (13.56)

High Wells risk score (3 or more points) 35 (29.66)

Moderate Wells risk score (1-2 points) 65 (55.08)

Low Wells risk score (0 points) 7 (5.93)

Use of hormone therapy 3 (2.54)

Obesity 17 (14.41)

PH PTE 2 (1.69)

PH CHF 21 (17.80)

PH COPD 14 (11.86)

PH CVA 10 (8.47)

PH DM 23 (19.49)

AP HIV  1 (0.85)

PH DVT 17 (14.41)

PH extremity trauma 23 (19.49)

PH procedure 23 (19.49)

PH peripheral neuropathy 5 (4.24)

PH lymphedema 35 (29.66)

PH skin lesion 16 (13.56)

PH immobility 39 (33.05)

PH CKD 28 (23.73)

PH cancer 16 (13.56)

PH cellulitis/erysipelas 27 (22.88)

PH cirrhosis  8 (6.78)

PH anticoagulation 12 (10.17)

FH VTE  3 (2.54)

PH: personal history, FH: family history, DVT: deep vein thrombosis, CKD: chronic 
kidney disease, HIV: human immunodeficiency virus, DM: diabetes mellitus, CVA: cere-
brovascular accident, COPD: chronic obstructive pulmonary disease, CHF: congestive 
heart failure, PTE: pulmonary thromboembolism, VTE: venous thromboembolism, CRP: 
C-reactive protein.

Table 3. Multivariate logistic regression analysis Análisis por regresión logística multi-
variable.

Variable Odds ratio (95% CI) p

PH DVT 2.29 (0.56-9.29) 0.246

PH cancer 5.67 (1.68-19.09) 0.005

PH immobility 2.04 (0.65-6.33) 0.216

PH neuropathy 9.36 (1.36-64.47) 0.023

PH hormone therapy 18.08 (1.43-228.11) 0.025

Extremity erythema 0.10 (0.01 – 0.88) 0.038
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Table 2. Bivariate analysis.

Variable Without DVT (%): total 93 With DVT (%): 
total 25 Odds ratio  (95% CI) p

FH DVT 2 (2.1) 1 (4) 1.89(0.16 – 21.80) 0.5138

PH DVT 12(12.9) 5 (20) 1.68(0.53-5.34) 0.3531

PH anticoagulation 10(10.7) 2 (8) 0.72 (0.14-3.52) 1.0

PH cirrhosis 6(6.4) 2 (8) 1.26 (0.23-6.66) 0.6762

PH skin infection 24 (25.8) 3 (12) 0.39 (0.20- 1.42) 0.1852

PH cancer 8 (8.6) 8(32) 5 (1.64-15.16) 0.0056*

PH CKD 22 (23.6) 6(24) 1.01(0.36-2.86) 1

PH immobility 29 (31) 10(40) 1.47 (0.59 – 3.66) 0.4744

PH skin lesion 13(13.98) 3(12) 0.83 (0.21-3.20) 1

PH lymphedema 27 (29.03) 8(32) 1.15 (0.44 – 2.98) 0.8075

PH neuropathy 2(2.1) 3(12) 6.20(0.97 – 39.41) 0.0632

PH procedure 18(19.3) 5(20) 1.04(0.34-3.15) 1

PH trauma 20(21) 3(12) 0.49 (0.13-1.83) 0.3979

PH HIV 1(1.08) 0 0 1

PH DM 17(18.2) 6(24) 1.41 (0.49- 4.06) 0.5721

PH CVA 9(9.6) 1(4) 0.38(0.046-3.22) 0.6864

PH COPD 9(9.6) 1(4) 0.38 (0.04- 3.22) 0.6864

PH CHF 17(18.2) 4(16) 0.85(0.25- 2.80) 1

PH PTE 2(2.15) 0 0 1

PH hormone therapy 1(1.08) 2(8) 8 (0.69-92.11) 0.1131

PH obesity 14(15) 3(12) 0.77 (0.20-2.91) 1

Extremity asymmetry 81(87) 23(91) 1.70 (0.35-8.16) 0.7312

Collateral circulation 12(12.9) 4(16) 1.28 (0.37- 4.39) 0.7436

Venous tract pain 11(11.8) 4(16) 1.41 (0.41-4.91) 0.5198

Extremity pain 89(95) 24(96) 1.07 (0.11- 10.10) 1

Skin lesions 26(27.9) 4(16) 0.49 (0.15-1.56) 0.3035

Bilateral edema 18(78.8) 6(24) 1.31 (0.45- 3.76) 0.5862

Unilateral edema 75(80.6) 19(76) 0.76 (0.26-2.17) 0.5862

Edema extension NA NA NA 0.1422

Extremity erythema 91(97.8) 22(88) 0.16 (0.02-1.02) 0.06326

Fever 32(34.4) 7(28) 0.74 (0.28-1.95) 0.6366

Tachycardia** 4(4.3) 2(8) NA 0.1122

Leukocytosis** 23(24.7) 6(24) NA 0.9451

Neutrophilia** 24(25.8) 7(28) NA 0.9451

CRP** 15(16) 3(12) NA 0.2265

D-dimer ** NA NA NA 08687

*p<0.05 significant at two tails using Fisher’s exact test 
**Qualitative polytomous variables calculated through Chi2

NA: Not applicable
PH: personal history, FH: family history, DVT: deep vein thrombosis, CKD: chronic kidney disease, HIV: human immunodeficiency virus, DM: diabetes mellitus, CVA: cerebrovascular ac-
cident, COPD: chronic obstructive pulmonary disease, CHF: congestive heart failure, PTE: pulmonary thromboembolism, CRP: C-reactive protein.
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related factors, and provide guidelines to improve clinical 
practice with an appropriate use of this resource. 

Conclusions
•	 The finding of cellulitis alone does not justify performing 

a Doppler, and the routine use of this imaging within the 
diagnostic approach is not justified if there are no other 
risk factors for thrombosis. 

•	 This paper suggests that a history of cancer, peripheral 
neuropathy and hormone therapy are clinical predictors 
of associated DVT in the context of soft tissue infection, 
which can be taken into account in daily practice. 

•	 We hypothesize possible variables related to the con-
comitant presence of DVT in cellulitis, but additional 
prospective studies are needed to validate these findings. 
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