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Abstract
Measuring the plasma levels of D-dimer is an accurate
and easy modality to detect deep vein thrombosis (DVT)
in nontraumatic settings. However, the diagnostic reli-
ability of D-dimer assays in detecting posttraumatic
DVT among patients with lower limb fracture undergoing
orthopedic surgery is not validated.

In this study, 141 patients with lower limb fracture
admitted through the emergency department and under-
going orthopedic surgery were enrolled. Postoperative
venous blood samples for D-dimer assay wer
the 1st, 7th, and 28th postoperative days. Co
sonography examination of both lower lim
formed at the same time as a standard tes

Eight out of the 141 patients (6%)
based on Color Doppler sonography. Mean D-dimer
was 2160 ng/mL in DVT positive patients and 864 in
DVT negative patients. D-dimer levels greater than
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enous thromboembolism is the major cause
of morbidity and mortality in posttraumatic
patients who have undergone orthopedic sur-
gery. Although the condition is often asymp-
tomatic, fatal pulmonary embolism is the first clinical
manifestation of posttraumatic deep vein thrombosis
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(DVT) of the lower limb in many patients.! Posttraumatic
DVT is also associated with clinical morbidity in the form
of the postthrombotic syndrome.?? There are multiple
diagnostic modalities currently available for detecting
DVT. Compared with other tests, D-dimer assay is
relatively easy to perform, has high sensitivity and low
negative predictive value.* In recent years, studies have
evaluated the role of D-dimer assay in diagnosing DVT
among posttraumatic patients.>®

D-dimers are released as a result of fibrinolysis, and
thu as a circulating marker of the presence of

enzyme-linked immunosorbent assay (ELISA), latex
agglutlnatlon assay, whole blood assay, turbldlmetrlc

¢ ave yetto be validated®!-14

The present study evaluated the diagnostic reliabil-
ity of D-dimer using the turbidimetric assay to detect
posttraumatic DVT in patients with lower limb fracture
undergoing orthopedic surgery.

METHODS

This study was performed at the orthopedic surgery
department of Imam Hossein Teaching Hospital
(Tehran, Iran) between January 2008 and June 2008. Of
a total of 1401 patients, 141 patients who were admitted
through the emergency department and underwent gen-
eral anesthesia/surgery (ie, open reduction and internal
fixation) with lower limb fracture, without prior history
of thromboembolic event, or any known DVT risk fac-
tors based on Well’s criteria were enrolled in the study.
All patients received similar prophylactic anticoagulant
and analgesic agents.

Postoperative venous blood samples were analyzed for
plasma D-dimer levels at the 1st, 7th, and 28th postopera-
tive days and Color Doppler sonography (CDS) examina-
tion of both lower limbs was performed at the same time as
a standard test. Patients were also evaluated clinically for
signs of DVT in the immediate postoperative period and
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Table. Sensitivity and Specificity of
D-dimer to Detect DVT Cut Off Points.

Plasma D-dimer Sensitivity Specificity
(ng/ml) (95% CI) (95% Cl)
2000 100 (67-100) 34 (26-42)
3000 88 (563-98) 98 (94-99)
4000 63 (31-86) 98 (94-99)

1 month after discharge. In order to minimize bias, all
qualified radiologists and laboratory technologists inter-
preting the results of CDS and D-dimer assays were
unaware of the patient’s clinical presentation or the results
of other objective tests. D-dimer assay was performed
using semiquantitative latex monoclonal antibody-based
immunoassay (Immuno turbidometry) and levels less than
500 ng/mL were considered negative. Finally, all data
were entered in to an Excel database and analyzed using
SPSS statistical software version 16 (SPSS Inc., Chicago,
Illinois).!®

RESULTS
One hundred forty one patients with m
37.7£18.5 years (range, 14 to 80 years) w
85% were male. The Figure shows the
limb fracture in the study patients poptlation.
on CDS results, 8 patients (6%; 6 female) were found
to have DVT 7 of them at day 7 and 1 at day 28 (4
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Figure. Type of lower limb fractures observed in the study
population.

used repeated CDS as gold standard test for detection
of DVT to prevent spectrum bias in our study.
Previous studies have suggested that a normal
(<500 mg/L) D-dimer concentration, measured by tur-
bidimetric!® or ELISA techniques® in a patient with a
low-risk pre-test probability, has less than a 1% post-test
probability of DVT. Therefore, we considered this value
as the cut-off to define normal D-dimer in our study.
It is 1rnportant to note that the normal level of
posttraumatic patients has not been deter-
act, postoperative elevation of D-dimer for
y be a normal event as increased levels
are seen in critically injured patients.?!-??
and colleagues?® have previously shown
that the concentrations of D-dimer rise to 1800 ng/mL
immediately postoperatlvely, and to 480 ng/mL 7 days

and specificity of D-dimer in different plasma level cut
off points. Comparing the results of CDS and D-dimer
in DVT positive patients, the sensitivity, specificity,
and accuracy of D-dimer greater than 1000 ng/mL
was 100%, 71.4%, and 92.5%, respectively.

DiscussioN

In this study, we evaluated the accuracy of
D-dimer assay in detecting DVT in posttrau-
matic patients. In line with other studies, the sen-
sitivity, specificity, and positive and negative pre-
dictive value of D-dimer greater than 1000 ng/mL
in our study to detect DVT among posttraumatic
patients were as high as 100%, 71.4%, 2.5%, and 100%,
respectively.!>10

The high sensitivity and specificity of CDS in detect-
ing DVT of the lower extremity allows early diagno-
sis and subsequent treatment of the condition.!”-13
However, this technique is operator dependant and
sonographer’s skill can affect the result of this diagnos-
tic modality in detecting DVT. Further, a single lower-
extremity CDS for detection of DVT in patients with
no symptoms may not be very successful.!> Thus, we
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the detectio® of

DVT among posttraumatlc patients, with levels
less than 2500 ng/mL having a negative predictive
value of 100% in detecting DVT, values greater than
2500 ng/mL needed further evaluation. However,
in the present study, we found that plasma D-dimer
levels higher than 1000 ng/mL at day 7 had sensitivity
of 100% in detecting DVT. Our results showed that the
measurement of D-dimer using the turbidometry assay
is an applicable preliminary test to detect DVT in post-
traumatic patients. This method has an acceptable accu-
racy and it is easy to apply, making it an ideal option for
screening posttraumatic patients with clinical suspicion
of having DVT. The efficacy of negative D-dimer test
in ruling out DVT among posttraumatic patients merits
further studies.

CONCLUSION
D-dimer assay is a useful and sensitive test to detect
posttraumatic DVT in patients with lower limb frac-
ture undergoing orthopedic surgery. However, inter-
pretation of negative D-dimer test to rule out DVT
among these patients should be evaluated in the future
studies.
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