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Pulmonary embolism: a difficult diagnostic problem
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Abstract: Introduction. The mortality of untreated pulmonary embolism (PE) is estimated at approximately 30%
of patients, whereas treatment decreases it to 2-8%. A specific combination of symptoms present in PE may
suggest other cardiac or lung disorders. Objectives. To evaluate frequencies of clinical symptoms and changes
in results of diagnostic investigations misleading to the diagnosis of acute coronary syndrome (ACS) or lung
diseases (Ld) in PE patients. Patients and Methods. Retrospective analysis of 154 records of individuals with
recognized PE allowed to divide patients into groups suggestive of ACS (min. 2 of: chest pain, ischemic changes
on electrocardiogram [ECG] and elevated cardiac troponin T level [cTnT >0.01 ng/ml]) or suggestive of the Ld
(min. 2 of: dyspnea, cough, fever, lung consolidations on chest radiograph). Results. Fifty-five (36%) patients
were classified to the ACS group and 54 (35%) to Ld group, while 69 (45%) patients were not included to either
group. Twenty-four (16%) patients fulfilled the criteria of both groups. There were no significant differences in
the frequency of coronary heart disease, heart failure, atrial fibrillation and chronic obstructive pulmonary
disease between groups. Elevated troponin level was observed in 68% of patients with chest pain and changes
on ECG, and in 26% of patients without coexistence of these symptoms (p <0.05). Conclusions. In most patients
with final diagnosis of PE, symptoms and initial investigation results can mislead to the diagnosis of ACS or lung
disease. The chest pain and ischemic changes on ECG are frequently associated with the myocardial injury
resulting in increased troponin levels in PE patients.
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INTRODUCTION

The mortality of untreated pulmonary embolism (PE) is
estimated at approximately 30% of patients, whereas an ap-
propiate treatment decreases it to 2—8% {11. Therefore, it is of
great importance to establish the prompt and accurate diagno-
sis of PE. The clinical symptoms of PE are often nonspecific.

The most frequent symptoms of PE are: dyspnea (80%), ta-
chypnea (70%), pleuritic chest pain (52%), tachycardia (26%),
cough (20%), syncope (19%), objective evidence of deep-vein
thrombosis (15%), chest pain (12%), cyanosis (11%), hemopty-
sis (11%) and fever (7%) {2,3]. A specific combination of these
symptoms may suggest other cardiac or lung disorders.

The aim of the present study was to evaluate the preva-
lence of clinical symptoms and abnormalities in diagnostic in-
vestigations that mislead to the recognition of acute coronary
syndrome (ACS) or lung diseases (Ld) in PE patients.
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PATIENTS AND METHODS

Retrospective analyses of medical records of individuals
with recognized PE confirmed by typical findings from con-
trast- enhanced spiral CT scanning (sCT) or by high- probabi-
lity lung scintigraphy. A total of 145 consecutive patients (89
women, 64 men; mean age 62 =17 years) admitted to De-
partment of Internal Medicine, Hypertention and Angiology
in Warsaw between 1999 and 2005, diagnosed with acute PE
were included in the study.

A frequency of clinical symptoms: chest pain suggestive
of angina pectoris, dyspnea, fever, cough and hemoptysis were
obtained on admission. Pathological changes in serial 12 — lead
electrocardiograms were recorded such as signs of myocardial
ischemia (T — wave inversion in precordial leads, ST — depres-
sion more than 1 mm at least in two leads), atrial fibrillation
(AF) and right bundle branch block (RBBB). Chest radiographs
were evaluated for the presence of pulmonary consolidations.

Blood samples were collected from 115 patients at hospital
admission to determine ¢TnT concentrations. Cardiac TnT le-
vels were measured quantitatively (electrochemiluminescence
method, ECLIA, Roche). Detectable concentrations of ¢I'nT
>0.01 ng/ml were regarded as indicating myocardial injury.

The presence of comorbidities such as coronary heart
disease (CHD), heart failure (HF) and chronic obstructive pul-
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monary disease (COPD) also were assessed in the study.

Patients were divided into groups suggestive of ACS (at
least 2 of 3 symptoms: chest pain, signs of myocardial ischemia
on ECG, elevated level of cardiac troponin T) or suggestive
of Ld (at least 2 of 4 symptoms: dyspnea, fever, cough, lung
consolidations on chest radiogram). The third group consisted
of the patients, who not fulfilled the criteria for the ACS or
Ld groups.

According to the European Society of Cardiology (ESC)
guidelines {4}, on the basis of clinical course and echocar-
diographic signs of RV overload, patients were identified
as having massive PE with systolic blood pressure (SBP)
<90 mmHg, submassive PE with SBP >90 mmHg and echo-
cardiographic signs of RV overload and non-massive PE with
SBP >90 mmHg without RV overload.

Data of a normal distribution are expressed as mean values
followed by standard deviation. Parameters with a non-normal
distribution are expressed as a median with range. The Student's
t — test or Mann-Whitney test were used to compare the two
groups and the Kruskal-Wallis test to compare more than 2
groups. The chi? test was used to compare discrete variables.
A p-value of <0.05 was considered statistically significant.

RESULTS

Most of patients complained of dyspnea at enrollment
(91%; tab. 1). Other signs and symptoms were either rare or
irrelevant and included: chest pain (48%), cough (30%), fever
(12%).

Comorbidities were present in 58 patients and included:
coronary heart disease in 43 (29%) patients, chronic HF in
28 (18%), COPD in 17 (11%). Massive PE was diagnosed in 5
(3%) patients, non-massive PE in 28 (18%) and submassive PE
in 121 (79%) patients.

The ECG abnormalities were present in 108 (67%) patients
and included: inverted T wave in precordial leads in 78 (52%)
patients and ST — depression in 15%. ST — depression (>1 mm)
at least in 2 leads were recorded in 10 patients. Other electro-
cardiographic changes such as the S1S283 pattern (9 patients),
S1Q3 pattern (37 patients), RBBB in 28 (20%) and atrial fi-
brillation in 11 (10%) patients were found. The ECG showed
no abnormalities in 37 (24%) subjects.

Cardiac troponin T was elevated (cTnT >0.01 ug/ml) in
43% patients on admission.

55 (36%) patients were included to the ACS group. The
coexistance of chest pain, ECG changes and elevated level ¢
TnT was observed in 19 patients (fig. 1). There was one case
of a 67-year-old woman with severe chest pain and ¢InT =
0.042 ng/ml; coronary angiography was performed, but there
was no abnormalities in coronary arteries. Submassive PE was
confirmed.

In group with symptoms suggesting ACS, coronary arte-
ry disease coexisted in 18 patients, additionally in 8 patients
chronic heart failure was diagnosed. Among these, more fre-

Table 1. Clinical symptoms and relevant findings in a Patient

Population
Symptoms n =154
Dyspnea 140 (91%)
Chest pain (thoracic pain) 74 (48%)
Cough 46 (30%)
Fever 18 (12%)
Medical history
Coronary artery disease 45 (29%)
Heart failure 28 (18%)
CoPD 17 (11%)
Laboratory abnormalities
T-wave inversion 80 (52%)
¢TnT (>0,01 ng/ml) 66 (43%)
Consolidation HRCT/ChR 51 (33%)
Right bundle branch block 31 (20%)
Atrial fibrillation 15 (10%)

cTnT — cardiac troponin T, HRCT — high resolution computer
tomography, COPD — chronic obstructive pulmonary disease,
ChR — chest radiograph

quently than in others patients with PE, RBBB was present
(20 {34%} vs 8 [9%1, p < 0,05). Massive PE was diagnosed in
3 (2%) patients, non — massive PE in 5 (3%) and submassive
PE in 47% (31%).

54 (35%) patients were included to the Lg group. Pulmo-
nary consolidations on chest radiographs were observed in 30
(19%) patients, dyspnea with cough, fever and pulmonary con-
solidations on chest radiographs in 2; a combination of 3 of
4 criteria for this study group were identified in 10 patients
and coexisting of 2 of 4 criteria in 42 patients (tab. 2). Six pa-
tients were suffering from lung disease (Ld). Interestingly, 31
of the patients from this group had inverted T wave in ECG,
atrial fibrillation was in 5 patients, RBBB in 11. Among the
Ld group, there were more patients with submassive PE than
in other patients with PE (9 {30%1 vs 18 {15%}, p = 0.00).

24 (16%) patients fulfilled the criteria of the ACS and Ld
groups.

Sixty-nine (45%) patients were not included to either
group. Investigated abnormalities occurred in some patients
in this group. Dyspnea occurred in 57 patients. The ECG
changes like T-wave invertion was present in 19. No signifi-
cant differences in the frequency of atrial fibrillation, coronary
heart disease, HF and COPD were observed between predefi-
ned groups and other patients with PE. Foorteen (9%) patients
were diagnosed as having non-massive PE, and 55 (36%) sub-
massive PE. Massive PE was not diagnosed in this group.

Elevated level ¢ITnT was observed in 68% patients with
chest pain, signs of myocardial ischaemia in ECG in compared
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Table 2. Number of patients among Ld group depends
on fulfilled criteria

Symptoms among patients with Ld nulpber of
patients
Fever + cough 1(0,7%)
Fever + dyspnea 4 (3%)
Fever + infiltration 3(2%)
Dyspnea + cough 15 (10%)
Dyspnea + consolidation 19 (12%)
Cough + consolidation 0 (0%)
Dyspnea + cough + fever 4 (3%)
Dyspnea + cough + consolidation 4 (3%)
Dyspnea + consolidation + fever 2(1%)
Cough + consolidation + fever 0(0%)
All four symptoms 2 (1%)

Total 54 (35%)

Ld — lung disease

with 26% of the remaining patients, p <0.05 (fig. 2). Elevated
level ¢cTnT was also observed in this group, p <0.05 (fig. 3).

DISCUSSION

An appropiate diagnosis playsa main role in the PE becau-
se determines a correct treatment and leads to the reduction
of mortality {1}. Even in 80% of subjects with PE proved at
autopsy have antemortem diagnosis {1]. Patients with PE at
hospital admission more often complain of dyspnea (80%) and
chest pain (64%) {2,3}. The clinical symptoms of PE are non-

Number of patients

All three signs
(or symptoms)

venversion | T I T s
+ T-wave inversion

Elevated level cTnT
+ T-wave inversion

|

15

Pain + elevated
level cTnT

]wl

cTnT — cardiac troponin T

Fig. 1. The frequency distribution of some abnormalities among pa-
tients with symptoms suggesting acute coronary syndrome (ACS)
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Fig. 2. The percentage of patients with elevated cTnT. Abbrevia-
tions: PE — pulmonary embolism

specific and can mislead to the inappropiate diagnosis. In our
study, symptoms suggestive ACS or Ld were presentin 55%
of patients with PE. In 36% of patients, on admission there
were at least 1 of 2 symptoms: chest pain, sign of myocardial
ischemia on ECG and elevated level troponin T, that met the
criteria for the ACS. Acute right ventricular pressure overload
in PE can lead to myocardial injuryand the release of ¢TnT in
30—-40% of patients {5,6}. Therefore, elevated levels of myo-
cardial ischemia indicators may not distinguish between PE
and ACS. In some cases echocardiography is a useful tool to
confirm right ventricular dysfunction and hypokinesis which
are typical of PE.

Elevated ¢TnT levels in patients with PE indicate a high-
risk group that require accurate monitoring and probably
more aggressive treatment [8,91.

Elevated cardiac troponin level was observed significantly
more frequently in patients with chest pain and signs of myo-
cardial ischaemia on ECG [10}]. Among patients with PE, the
most frequent symptom was dyspnea, that is nonspecific and
can occur both in lung disease and heart disease. The preva-
lence of 2 out of 4 symptoms (dyspnea, fever, cough, pulmo-
nary consolidations on chest radiogram) suggestive pneumo-
nia were found in 27% of patients. Pulmonary congestions on
chest radiographs that can be a sign of pulmonary infarction
were observed in 15% of patients with PE [11,12]. Dyspnea
that was associated with pulmonary congestion on chest ra-
diogram was found in 12% of all patients in the present stu-
dy. These clinical symptoms and signs suggesting pneumonia
led to treatment with antibiotics. It seems that differentiation
between lung disease and PE is important especially during
nonspecific lung disease, clinical symptoms and absence of evi-
dence of deep-vein thrombosis.

In such cases, measurement of plasma B-type natriuretic
peptide concentrations appears to have clinical utility by hel-
ping to exclude a diagnosis of heart diseases in patients with
dyspnea {13}.

In this study, submassive PE was diagnosed in 75% of all
patients. Interestingly, there were more patients with submas-
sive PE among the lung diseases group than among other pa-
tients with PE. Thus, it appears to confirm the presence of cli-
nical expierences of moderate PE underlying the lung disease.
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Fig. 3. Box-whisker plot of cTnT in study group

Most patients with chest pain, ECG abnormalities and
elevated ¢TnT levels on admission, probably have ACS, and
patients with cough, dyspnea and pulmonary consolidations
on chest radiograph have pneumonia. The study group does
not allow to estimate the frequency PE in these groups. In
the present study, the frequency clinical symptoms suggesting
ACS or lung disease was analysed in patients with PE. It is
unknown how often diagnosis of PE is misslead and how often
PE is treated like mentioned diseases. It is difficult to estimate
this number because some episodes of thrombosis can resolve
without anticoagulation and moreover, heparin is an appro-
priate treatment in ACS.

Pulmonary embolism is recognized in 20% of cases seen
at necropsy [14,151. It appears that the incidence of clinically
diagnosed pulmonary embolism is significantly higher becau-
se patients, in whom PE was diagnosed and undergone appro-
priate treatment, survived. These data indicate how important
is distinguishing heart disease and lung disease from pulmo-
nary embolism. In most patients with final diagnosis of acute
PE, symptoms and initial investigation results can mislead to
the diagnosis of ACS or lung disease. In patients with chest
pain and ECG abnormalities during acute PE, myocardial in-
jury with release cardiac troponin occur more frequently.

Horizontal line in box: 50 percentile (median); limits of
box: 25% and 75" percentile; whiskers: 10™ and 90 percentile
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