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Abstract

Acute (Ac.) Aortic Dissection (AD) is a life threatening cardiovascular emer-
gency. The diagnostic methods (e.g., TEE, MRI, Multislice CT) are limited by
availability. A fast, cost effective and technically simple method for diagnosis
of AAD is needed. D-Dimer is a measure of clot formation and lysis. The aim
of this study was to determine whether assessing D-Dimer level can be used
for the diagnosis of AAD. Methods: 45 patients with clinical suspicion of
AAD who presented within the first 24 hours from symptom onset were stu-
died prospectively. 20 patients were proved to have AAD by TEE (group I).
The other 25 patients had other final diagnosis (group II). All the 20 patients
in group I (100%) with confirmed AAD had positive and elevated D-Dimer
levels while only 9 patients in group II (36%) had positive D-Dimer levels (p
< 0.001). Mean D-Dimer level was significantly higher in the 20 patients in
group I than in the 9 patients with positive test in group II (p < 0.01). The
sensitivity of D-Dimer was 100% and the specificity was 64% for the diagnosis
of AAD. Mean D-Dimer level was significantly higher in Stanford type A,
AAD than in Stanford type B, AAD, (p < 0.01). 5 patients (25%) died during
the in-hospital course. Mean D-Dimer level was higher in the patients who
died. Conclusion: D-Dimer levels are positive and elevated in all the patients
with AAD presenting within the first 24 hours from symptom onset.
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1. Introduction

AAD is a life threatening cardiovascular emergency with a mortality rate of 1% -
2% per hour [1]. AAD, if not diagnosed early is frequently fatal [2].
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Because the clinical manifestations of AD are diverse, the clinical presentation
may be similar to manifestations of other diseases [3].

Since almost 20% of patients may present without pain and with non-major
symptoms like syncope, cerebrovascular accidents or with congestive heart fail-
ure, evaluation of patients with suspicion of AAD is often difficult [1] [4]. It was
reported that diagnosis was missed in up to 38% on initial evaluation [5] [6] [7].
Therefore, the main challenge in managing AAD is to diagnose the disease as
early as possible. The choice of initial imaging modality depends on availability
not only preference. The newer and preferred diagnostic methods (e.g., TEE,
Multislice CT) are still limited by availability. Also, the patients may be hemo-
dynamically unstable for performing these methods [5].

D-Dimers are specific cross-linked fibrin derivatives that are products of the
fibrinolytic degradation of fibrin. They are considered the best available labora-
tory marker of coagulation activation; levels correlate with the extent of throm-
bosis [2].

A cost effective and technically simple method such as a blood test would be
useful in the early diagnostic evaluation of AAD [2].

Aim of the work

To determine whether assessing D-Dimer level can be used for the diagnosis
of AAD.

2. Patients and Methods

45 consecutive patients with clinical suspicion of AAD who presented within the
first 24 hours from symptom onset were studied prospectively at the National
Heart Institute during the period between September 2007 and April 2009.

Exclusion criteria:

1) Patients with Intramural Hematoma (IMH) (because other reports [8] stated
it can slightly lower the specificity of D-Dimer for AAD). Cases with abdominal
aortic dissection were not included.

2) Patients with disseminated intravascular coagulation (DIC).

3) Patients with cerebral or peripheral arterial thromboembolism.

4) Patients with recent trauma or surgery (of less than one month).

5) Patients with malignancies.

6) Patients with liver cirrhosis. 7) Pregnancy.

8) Patients with renal failure.

Every patient was subjected to:

1) Complete history taking.

2) Clinical examination.

3) ECG.

4) Chest X-Ray.

5) Transthoracic Echocardiography (TTE).

6) TEE:

e Was done using multiplane probe.
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The diagnosis of AAD was done using the standard criteria [9].

AD was classified as Stanford type A and Stanford type B: Stanford A: any
dissection involving the ascending aorta. Stanford B: any dissection not in-
volving the ascending aorta.

7) Blood sampling procedures:

Blood samples were drawn on presentation (within 24 hours of symptom

onset).

e Measurements and Analysis D-Dimer levels were measured with the com-
mercially available Latex Agglutination test. As analytical methods of diag-
nostic performance, sensitivity, specificity, calculations were done with Ana-
lyze-It software (version 2.03, Leeds, UK). D-Dimer levels for confirmed cas-
es of AD were compared with those of patient cohorts with other final diag-
noses according to type of dissection and time course from symptom onset.

e D-Dimer level was considered negative if a level of <0.5 ug/ml was detected
and positive if a level of 20.5 ug/ml was detected.

e Informed consent was obtained from the patients.

Statistical Analysis:

e Quantitative data were expressed as mean + standard deviation.

e Student’s t test was used to compare quantitative data between 2 groups.

e Discrete variables were compared with chi squared test.

o A value of p < 0.05 was considered statistically significant. p < 0.01 was con-

sidered highly significant.

3. Results

45 patients with clinical suspicion of AAD who presented within the first 24
hours from symptom onset were studied prospectively.

20 patients were proved to have AAD by TEE. The other 25 patients had other
final diagnosis.

The 20 patients with confirmed AAD constituted group I (AAD group). Of
them, 12 patients (60%) were classified as Stanford type A and 8 patients (40%)
were classified as Stanford type B.

The 25 patients in whom AAD had been ruled out (patients without AAD)
constituted group II (control group). Of them, 14 patients (56%) had acute
myocardial infarction (Ac. MI), 6 patients (24%) had deep venous thrombosis
(DVT) and pulmonary embolism (PE), 3 patients (12%) had unstable angina,
and 2 patients (8%) had thoracic aortic aneurysm.

1) The baseline clinical characteristics:

Group I: (AAD group):

e Their age ranged from 50.0 to 70.0 years old with a mean of 60.0 + 8.20 years.
12 patients (60%) were females (F) and 8 patients (40%) were males. 16 pa-
tients (80%) were in sinus rhythm (SR) and 4 patients (20%) were in AF. 8
patients (40%) were diabetics (DM). 13 patients (65%) had dyslipidemia. 12
patients (60%) were smokers. 14 patients (70%) were hypertensives (HTN) at
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presentation. LV ejection fraction (LVEE) ranged from 52.0% to 72.0% with
a mean of 62.0% + 8.10%.
Group II: (Control group):

e Their age ranged from 48.0 to 68.0 years old with a mean of 58.0 + 8.10 years.
14 patients (56%) were females (F) and 11 patients (44%) were males. 19 pa-
tients (76%) were in SR and 6 patients (24%) were in AF. 11 patients (44%)
were diabetics. 17 patients (68%) had dyslipidemia. 16 patients (64%) were
hypertensives at presentation. LV EF ranged from 50.0% to 70.0% with a
mean of 60.0% + 8.20%.

e Several variables were compared in both groups. The variables analyzed were:
age, gender, rhythm, DM, dyslipidemia, smoking and hypertension at pres-
entation.

No statistically significant difference was found between the 2 groups as re-

gards the baseline clinical characteristics (Table 1).

2) D-Dimer:
Group I:

All the 20 patients in group I with confirmed AAD had positive D-Dimer le-
vels (100%).
D-Dimer levels were elevated in all the patients with a mean of 3.45 + 2.96

ug/ml.
Group II:

Only 9 patients in group II without AAD had positive D-Dimer levels (36%).

D-Dimer levels were elevated in these 9 patients with a mean of 0.89 + 0.65
ug/ml. The other 16 patients had negative D-Dimer levels.
a) Comparison between the 2 groups as regards D-Dimer levels:
D-Dimer levels were positive and elevated in all the patients in group I (100%)
versus 9 patients (36%) in group II, p < 0.001 (Figure 1).
Mean D-Dimer level was significantly higher in the 20 patients with positive test
in group I than in the 9 patients with positive test in group II (p < 0.01) (Figure 2).
b) The diagnostic value of D-Dimer in AAD:
o All the 20 patients with AAD had positive and elevated D-Dimer levels.

Table 1. Baseline clinical characteristics in both groups.

Grou(}; é)AAD Group (IZIS()Iontrol P value
Age 60.0 £ 8.20 58.0 +8.10 NS
Gender (F) 12 (60%) 14 (56%) NS
Rhythm (AF) 4(20%) 6 (24%) NS
DM 8 (40%) 11 (44%) NS
Dyslipidemia 13 (65%) 17 (68%) NS
HTN at presentation 14 (70%) 16 (64%) NS
LVEF 62.0% = 8.10% 60.0% + 8.20% NS
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Figure 1. Comparison between the 2 groups as regards D-Dimer.
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Figure 2. Mean D-Dimer level in both groups.

9 of the 25 patients without AAD had positive and elevated D-Dimer levels.
So, the sensitivity of D-Dimer for the diagnosis of AAD was 100%.
The specificity of D-Dimer for the diagnosis of AAD was 64%.
¢) The type of AAD:
12 patients (60%) in group I had Stanford A while 8 patients (40%) had
Stanford B.
Mean D-Dimer level was significantly higher in Stanford A (4.92 + 2.87
ug/ml) than in Stanford B (1.25 + 1.22 ug/ml), p < 0.01 (Figure 3).

d) The time course from symptom onset of AAD:

e 8 patients (40%) presented within the first 12 hours from symptom onset.
e 12 patients (60%) presented from 12 to 24 hours from symptom onset.

Mean D-Dimer level was significantly higher in AAD patients presented
within the first 12 hours (5.75 + 2.49 ug/ml) than in patients presented from 12
to 24 hours from symptom onset (1.92 + 2.17 ug/ml), p < 0.01 (Figure 4).

e) In-Hospital Mortality:

e 5 patients (25%) died during the in-hospital course. 4 patients (80%) had
Stanford A and 1 patient (20%) had Stanford B.
e The cause of death was hemopericardium with tamponade in 2 patients, aor-

tic rupture in 2 patients and irreversible shock in one patient.
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Figure 3. Mean D-Dimer level in Stanford A and Stanford B.
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Figure 4. D-Dimer and time course from symptom onset.
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Figure 5. D-Dimer and In-Hospital Mortality.

e 15 patients (75%) survived. They either underwent successful surgery or
medical treatment according to their condition.

¢ Mean D-Dimer level was significantly higher in the patients who died (8.0 +
0.0 ug/ml) than in the patients who survived (1.93 + 1.41 ug/ml), p < 0.001.
(Figure 5)
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4. Discussion

Acute AD is a dangerous condition. It can rapidly evolve into a cardiovascular
catastrophe misdiagnosed within the initial hours after onset [10]. Clinical sus-
picion of its presence must be rapidly investigated in the emergency department.
Since AD can occur anywhere within the aorta, the clinical presentation is broad.
Therefore, AD is often difficult to diagnose, and suspicion of its presence must
be put in the differential diagnosis [1]. To further improve on the present levels
of management of AAD, a cost effective, and fast method for diagnosis of AAD
is needed [3].

D-Dimer results from the destruction of fibrin and therefore is a measure of
clot formation and lysis. In turn, the presence of D-Dimer indicates activation of
the coagulation systems [11] [12].

In the present study, 20 patients with confirmed AAD constituted group I
(AAD group). 25 patients in whom AAD had been ruled out constituted group
IT (control group). All the 20 patients in group I (100%) had positive and ele-
vated D-Dimer levels (mean 3.45 + 2.96 ug/ml). Only 9 patients in group II
(36%) had positive and elevated D-Dimer levels (mean 0.89 * 0.65 ug/ml). So,
D-Dimer levels was positive and elevated in all the patients with AAD (100%)
presenting within the first 24 hours of symptoms onset.

Weber ef al. [12], stated that the elevation is D-Dimer levels in AAD is due to
activation of the extrinsic pathway of the coagulation cascade at the site of aortic
wall injury. Perez et al [2], suggested that in AAD, the coagulation cascade is
elevated by the exposure of thrombogenic material within the arterial wall. Danesh
et al [13], reported that elevated D-Dimer levels are found as a reflection of
endogenous fibrinolytic activity, triggered by exposure to tissue factor from the
formation of clot in the false lumen or any clot. Thus, D-Dimer levels are specific
for fibrinolytic activity triggered by thrombus formation (Table 2).

The result of the present study is in agreement with the results of Weber et al.
[12], Suzuki et al [10] and Perez et al [2]. Weber et al [12], reported positive
and elevated D-Dimer levels in all the patients with confirmed AAD in their se-
ries. Suzuki ef al [10], reported markedly elevated D-Dimer levels in 27 patients
with AAD in their series. Perez et al [2], reported that all seven patients with

Table 2. Comparison of our results with other published reports.

Sensitivit Specifici
Number of Number of patients ensitivity pecificity

First Author, year, reference K . R (Negative (Positive
number patients with with suspected but predictive predictive
AAD not proved AAD
value) value)
Rafla and Bishay (our study) 20 25 100% 64%
Suzuki et al. (2009) [10] 24 35 100% 68.6%.
Weber et al. (2003) [12] 14 35 100% 68.6%.
Perez et al. (2004) [2] 7 133 100% Not reported
Ohlmann et al. (2006) [14] 94 94 99 43
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AAD in their series had a positive D-Dimer test. Ohlmann et al. [14], reported
positive and elevated D-Dimer levels in 93 of 94 patients (99%) with AAD. Only
one patient with AAD had normal D-Dimer level in their series. They reported
that D-Dimer levels were significantly lower in patients with intramural hema-
toma (IMH) than in patients with patent false lumen. However, in the present
study, patients with IMH were excluded.

In the present study, D-Dimer levels were positive and elevated in all the pa-
tients with AAD (group I) (100%) versus 9 patients (36%) in the control group
(group II). Similar results were reported by Weber et al [12], Ohlmann et al
[14] and Suzuki ef al [10]. Weber et al [12], reported positive and elevation of
D-Dimer levels in all the patients with AAD (100%) compared to 11 patients
(31%) in the control group who had chest pain of other origin. Ohlmann et al
13 reported mean D-Dimer levels were significantly lower in the control group
patients than in AAD patients. Suzuki et al [10], reported similar results. In the
present study, the sensitivity of D-Dimer for the diagnosis of AAD was 100%
and the specificity was 64%. Similarly, Weber et al. [12], reported a sensitivity of
100% and a specificity of 68.6%.

In the present study, D-Dimer levels were significantly higher in Stanford type
A than in Stanford type B. The explanation of this result is that D-Dimer tends
to be higher in extended disease. Suzuki et al [10], suggested that D-Dimer in-
creases proportionally to the surface of contact between the blood stream and
the thrombogenic components of the false lumen.

In the present study, D-Dimer levels were significantly higher in AAD pa-
tients presented within the first 12 hours than in patients presented from 12 to
24 hours from symptom onset. Weber et al [12], reported that the time from the
beginning of symptoms to D-Dimer testing seems to play a role in determining
the absolute D-Dimer value. They suggested that D-Dimer levels caused by tis-
sue injury decrease gradually within the first few days after experiencing the in-
jury. They suggested that the decline is a potential limitation of the diagnostic
value of D-Dimer testing in the course of the AD after the first days, but not in
the acute setting. No study is the literature followed the value of D-Dimer levels
in the course of AD after several days. This may be because of the need for ur-
gent handling with the disease.

In the present study, the duration of D-Dimer testing was only within the first
24 hours from symptom onset. In the present study, D-Dimer levels were signif-
icantly higher in patients who died than in patients who survived. In accordance
with this result, Ohlmann et al. and Watanebe et al. [14] [8] reported the same

result.

5. Conclusions and Recommendations

1) D-Dimer levels are positive and elevated in all the patients with AAD pre-
senting within the first 24 hours from symptom onset.
2) The sensitivity of D-Dimer for the diagnosis of AAD is 100%. The specific-
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ity of D-Dimer for the diagnosis of AAD is 64%. So, patients with positive and
elevated D-Dimer levels should undergo further diagnostic procedures. While a
negative D-Dimer test result makes the diagnosis of AAD is extremely unlikely.

3) Patients with Stanford type A, AAD have a significantly higher D-Dimer
level than patients with Sanford type B, AAD.

4) Patients with AAD presenting within the first 12 hours from symptom on-
set have a significantly higher D-Dimer level than patients presenting from 12 to
24 hours from symptom onset.

5) Patients who die from AAD have a significantly higher D-Dimer level than
patients who survive.

6) It is recommended that testing for D-Dimer should be part of the initial as-
sessment of patients presenting with clinical suspicion of AAD, as it is a rapid

and noninvasive test.
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