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The “Things We Do for No Reason” series reviews practices
which have become common parts of hospital care but which
may provide little value to our patients. Practices reviewed in the
TWDENR series do not represent “black and white” conclusions
or clinical practice standards, but are meant as a starting place for
research and active discussions among hospitalists and patients.
We invite you to be part of that discussion.

Because of overlapping clinical manifestations, clinicians often
order ultrasound to rule out deep vein thrombosis (DVT) in cases
of cellulitis. Ultrasound testing is performed for 16% to 73% of
patients diagnosed with cellulitis. Although testing is common,
the pooled incidence of DVT is low (3.1%). Few data elucidate
which patients with cellulitis are more likely to have concurrent
DVT and require further testing. The Wells clinical prediction
rule with D-dimer testing overestimates DVT risk in patients
with cellulitis and is of little value in this setting. Given the
overall low incidence, routine ultrasound testing is unnecessary
for most patients with cellulitis. ultrasound should be reserved
for patients with a history of venous thromboembolism (VTE),
immobility, thrombophilia, congestive heart failure (CHF), cere-
brovascular accident (CVA) with hemiparesis, trauma, or recent
surgery, and for patients who do not respond to antibiotics.

CASE REPORT

A 50-year-old man presented to the emergency department with
a 3-day-old cut on his anterior right shin. Associated redness,
warmth, pain, and swelling had progressed. The patient had no
history of prior DVT or pulmonary embolism (PE). His tempera-
ture was 38.5°C, and his white blood cell count of 18,000. On
review of systems, he denied shortness of breath and chest pain.
He was diagnosed with cellulitis and administered intravenous
fluids and cefazolin. The clinician wondered whether to perform
lower extremity ultrasound to rule out concurrent DVT.

WHY YOU MIGHT THINK ULTRASOUND

IS HELPFUL IN RULING OUT DVT IN CELLULITIS
Lower extremity cellulitis, a common infection of the skin and
subcutaneous tissues, is characterized by unilateral erythema,
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pain, warmth, and swelling. The infection usually follows a
skin breach that allows bacteria to enter. DVT may present
similarly, and symptoms can include mild leukocytosis and
elevated temperature. Because of the clinical similarities, cli-
nicians often order compression ultrasound of the extremity
to rule out concurrent DVT in cellulitis. Further impetus for
testing stems from fear of the potential complications of un-
treated DVT, including post-thrombotic syndrome, chronic
venous insufficiency, and venous ulceration. A subsequent
PE can be fatal, or can cause significant morbidity, including
chronic VTE with associated pulmonary hypertension. An
estimated quarter of all PEs present as sudden death.!

WHY ULTRASOUND IS NOT HELPFUL

IN THIS SETTING

Studies have shown that ultrasound is ordered for 16% to
73% of patients with a cellulitis diagnosis.>* Although testing
is commonly performed, a meta-analysis of 9 studies of celluli-
tis patients who underwent ultrasound testing for concurrent
DVT revealed alow pooled incidence of total DVT (3.1%) and
proximal DVT (2.1%).* Maze et al.? retrospectively reviewed
1515 cellulitis cases (identified by International Classification
of Diseases, Ninth Revision codes) at a single center in New
Zealand over 3 years. Of the 1515 patients, 240 (16%) had
ultrasound performed, and only 3 (1.3%) were found to have
DVT. Two of the 3 had active malignancy, and the third had
injected battery acid into the area. In a 5-year retrospective
cohort study at a Veterans Administration hospital in Con-
necticut, Gunderson and Chang’ reviewed the cases of 183
patients with cellulitis and found ultrasound testing common-
ly performed (73% of cases) to assess for DVT. Only 1 patient
(<1%) was diagnosed with new DVT in the ipsilateral leg, and
acute DVT was diagnosed in the contralateral leg of 2 other
patients. Overall, these studies indicate the incidence of con-
current DVT in cellulitis is low, regardless of the frequency of
ultrasound testing.

Although the cost of a single ultrasound test is not pro-
hibitive, annual total costs hospital-wide and nationally are
large. In the United States, the charge for a unilateral duplex
ultrasound of the extremity ranges from $260 to $1300, and
there is an additional charge for interpretation by a ra-
diologist.’ In a retrospective study spanning 3.5 years and
involving 2 community hospitals in Michigan, an estimat-
ed $290,000 was spent on ultrasound tests defined as un-
necessary for patients with cellulitis.® A limitation of the
study was defining a test as unnecessary based on its result
being negative.
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DOES WELLS SCORE WITH D-DIMER

HELP DEFINE A LOW-RISK POPULATION?

The Wells clinical prediction rule is commonly used to
assess the pretest probability of DVT in patients present-
ing with unilateral leg symptoms. The Wells score is often
combined with D-dimer testing to help determine whether
ultrasound is necessary. Studies of patients with suspected
DVT have found that those considered low risk according
to the Wells criteria had a 6.5% incidence of DVT.” Howev-
er, the predictive value is lower in the setting of presumed
cellulitis. In a prospective cohort study of 200 patients with
cellulitis, Maze et al.® reported that use of the Wells score
with D-dimer testing overestimated the DVT risk. D-dimer
level was elevated for 74% of patients, and 20.5% were high-
risk by Wells criteria. An algorithm determined that—among
patients with a high-risk Wells score, a positive D-dimer re-
sult, or both—only 1 (0.5%) was diagnosed with ipsilateral
DVT after ultrasound testing. Two patients were diagnosed
with DVT in the contralateral leg. These results suggest that
a strategy that incorporates the Wells score and D-dimer test-
ing in the setting of acute cellulitis provides little value. The
authors concluded that, in the absence of a known hyperco-
agulable state, ultrasound is not warranted. However, their
study did not assess whether there are any specific hyperco-
agulable states for which further testing may be indicated.

WHEN MIGHT ULTRASOUND BE HELPFUL

IN CELLULITIS?

Investigators have described possible DVT risk factors in
patients with cellulitis, but definitive associations are lack-
ing because of the insufficient number of patients studied.®’
The most consistently identified DVT risk factor is history
of previous thromboembolism. In a retrospective analysis of
patients with cellulitis, Afzal et al.® found that, of the 66.8%
who underwent ultrasound testing, 5.5% were identified as
having concurrent DVT. The authors performed univariate
analyses of 15 potential risk factors, including active malig-
nancy, oral contraceptive pill use, recent hospitalization, and
surgery. A higher incidence of DVT was found for patients
with history of VTE (odds ratio [OR], 5.7; 95% confidence
interval [CI], 2.3-13.7), calf swelling (OR, 4.5; 95% ClI, 1.3-
15.8), CVA (OR, 3.5; 95% CI, 1.2-10.1), or hypertension
(OR, 3.5; 95% ClI, 0.98-12.2). Given the wide confidence
intervals, paucity of studies, and lack of definitive data in the
setting of cellulitis, clinicians may want to consider the risk
factors established in larger trials in other settings, includ-
ing known immobility (OR, <2); thrombophilia, CHEF, and
CVA with hemiparesis (OR, 2-9); and trauma and recent
surgery (OR, >10).1°

WHAT YOU SHOULD DO INSTEAD

As the incidence of concurrent VTE in patients with cel-
lulitis is low, the essential step is to make a clear diagnosis
of cellulitis based on its established signs and symptoms. A
2-center trial of 145 patients found that cellulitis was di-
agnosed accurately by general medicine and emergency

medicine physicians 72% of the time, with evaluation by
dermatologists and infectious disease specialists used as the
gold standard. Only 5% of the misdiagnosed patients were
diagnosed with DVT; stasis dermatitis was the most common
alternative diagnosis. Taking a thorough history may elicit
risk factors consistent with cellulitis, such as a recent injury
with a break in the skin. On examination, cellulitis should
be suspected for patients with fever and localized pain, red-
ness, swelling, and warmth—the cardinal signs of dolor, ru-
bor, tumor, and calor. An injury or entry site and leukocy-
tosis also support the diagnosis of cellulitis. Distinct margins
of erythema on the skin are highly suspicious for erysipelas.!!
Other physical findings (eg, laceration, purulent drainage,
lymphangitic spread, fluctuating mass) also are consistent
with a diagnosis of cellulitis.

The patient’s history is also essential in determining
whether any DVT risk factors are present. Past medical
history of VTE or CVA, or recent history of surgery, immo-
bility, or trauma, should alert the clinician to the possibility
of DVT. Family history of VTE increases the likelihood of
DVT. Acute shortness of breath or chest pain in the setting
of concerning lower extremity findings for DVT should raise
concern for DVT and concurrent PE.

If the classic features of cellulitis are present, empiric anti-
biotics should be initiated. Routine ultrasound testing for all
patients with cellulitis is of low value. However, as the inci-
dence of DVT in this population is not negligible, those with
VTE risk factors should be targeted for testing. Studies in the
setting of cellulitis provide little guidance regarding specific
risk factors that can be used to determine who should under-
go further testing. Given this limitation, we suggest that cli-
nicians incorporate into their decision making the well-es-
tablished VTE risk factors identified for large populations
studied in other settings, such as the postoperative period.
Specifically, clinicians should consider ultrasound testing
for patients with cellulitis and prior history of VTE; immo-
bility; thrombophilia, CHE, and CVA with hemiparesis; or
trauma and recent surgery.'>!? Ultrasound should also be
considered for patients with cellulitis that does not improve
and for patients whose localized symptoms worsen despite
use of antibiotics.

RECOMMENDATIONS

¢ Do not routinely perform ultrasound to rule out concurrent
DVT in cases of cellulitis.

e Consider compression ultrasound if there is a history of
VTE; immobility; thrombophilia, CHF, and CVA with
hemiparesis; or trauma and recent surgery. Also consider
it for patients who do not respond to antibiotics.

¢ [n cases of cellulitis, avoid use of the Wells score alone
or with D-dimer testing, as it likely overestimates the

DVT risk.

CONCLUSION
The current evidence shows that, for most patients with
cellulitis, routine ultrasound testing for DVT is unnecessary.
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Ultrasound should be considered for patients with potent
VTE risk factors. If symptoms do not improve, or if they
worsen despite use of antibiotics, clinicians should be alert
to potential anchoring bias and consider DVT. The Wells
clinical prediction rule overestimates the incidence of DVT
in cellulitis and has little value in this setting.

Disclosure: Nothing to report.

Do you think this is a low-value practice? Is this truly a “Thing We Do for No Reason”?
Let us know what you do in your practice and propose ideas for other “Things We Do

for No Reason” topics. Please join in the conversation online at Twitter (#TWDFNR)/
Facebook and don't forget to “Like It” on Facebook or retweet it on Twitter. We invite you
to propose ideas for other “Things We Do for No Reason” topics by emailing TWDFNR@

hospitalmedicine.org.
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