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Differences in Clinical Presentation of Pulmonary
Embolism in Older vs Younger Patients

Nurdan Kokturk, MD; I. Kivilcim Oguzulgen, MD; Nalan Demir, MD;
Koray Demirel, MD*; Numan Ekim, MD

Background In order to better define the clinical characterization of pulmonary embolism (PE) in the elderly,
the clinical and laboratory findings were compared in older (=65 years old) and younger (<65 years old) patients.
Methods and Results The study group comprised 149 patients (58 older and 91 younger) who received a final
diagnosis of PE and were retrospectively evaluated. The severity of PE was assessed by calculating the pulmo-
nary vascular obstruction scores (PVOs) scintigraphically: PVOs 250% was defined as severe disease. Dyspnea
was the most frequent symptom in both groups. Chest pain and hemoptysis were less frequent in older patients
(48.3% vs 79.1%, p=0.001; 6.9% vs 20.9%, p=0.021, respectively) whereas syncope occurred more often in the
older group (27.6% vs 9.9%, p=0.005). PVOs 250% occurred in 55.1% of older and 32.9% of younger patients
(odds ratio: 1.67, 95%confidence interval: 1.118-2.507, p=0.013).

Conclusions The clinical presentation of PE can be subtle or atypical in elderly patients and hence they may
have more severe disease. Therefore, a high clinical suspicion is required in order to prevent delays in diagnostic
work-up and initiation of appropriate treatment. (Circ J 2005; 69: 981-986)
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associated with a significant morbidity and mortali-
ty particularly in older patients. The overall annual
incidence is approximately more than 1 case per 1,000
person-years! but this increases markedly with advancing
age!~* The incidence is distributed extremely unevenly over
the ages: 1 case per 1,000,000 person-years for children
aged less than 15 years, 72.4 cases per 100,000 person-years
for adults aged 40-54 years and 2.8 cases per 1,000 person-
years for those aged 85-89 years?3:5
Autopsy series have shown that PE is responsible for, or
at least accompanies, approximately 12% of inhospital
deaths and this rate increases to 20% for the patients aged
70 years and over®’ Kniffin et al reported a 1-year mortali-
ty for PE of 39% in patients older than 65 years? and
Sakuma et al reported that the relative risk of mortality
from PE was 417.76 for the patients aged over 79 years$
The high incidence of PE requires physicians to main-
tain a high level of suspicion in order to make a prompt
diagnosis and initiate appropriate treatment, which is even
more important for elderly patients who have higher mor-
tality rates. On the other hand, physicians have to deal with
the challenge of diagnosing suspected PE in elderly because
older patients with PE may present with atypical clinical
features in the absence of the usual indices. However, the
clinical presentation of PE in the elderly population has not
been extensively investigated. In the present study, the
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hospital records of patients with documented PE were
analyzed according to age, and risk factors, presenting
symptoms and signs, arterial blood gas (ABG) analysis,
electrocardiographic (ECG) and echocardiographic (ECHO)
findings and, pulmonary vascular obstruction scores (PVOs)
as a marker of severity of the disease, were compared for a
better definition of the disease characteristics in the older
population.

Methods

Study Population and Design

The study was carried out at Gazi University, a large
teaching hospital in Ankara. Hospital records between
1998 to 2003 from the Chest Department’s database were
used to identify patients who had received a final diagnosis
of PE, which was established according to the protocol
previously published by Prospective Investigation of Pul-
monary Embolism Diagnosis investigators? Patients diag-
nosed with pneumonia were not included in the study.

Patients who met the entry criteria were stratified into 2
groups as older (=65 years old) or younger (<65 years old)
patients. The risk factors for PE were defined as fol-
lows:10.11 immobilization (at least 2 days’ bed rest in the 2
weeks prior to admission), pregnancy (includes postpartum
period within the 3 months prior to admission), estrogen or
oral contraceptive use, stroke, obesity (body mass index
>27kg/m?), trauma (within past 3 months), recent opera-
tion (within past 6 weeks), malignancy, recent history of
long travel (>6h within 1 week), chronic obstructive lung
disease (COPD), congestive heart failure (CHF) and prior
history of venous thromboembolism.

Data were obtained regarding the presence or absence of
major risk factors, presenting symptoms (dyspnea, pleuritic
chest pain, hemoptysis, syncope, cough and sputum), vital
signs and physical examination findings (normal, crackles,



982

KOKTURK N et al.

Table 1 Clinical and Biochemical Work-up of the Patients With Pulmonary Embolism

Older patients Younger patients
Variables (n=58) (n=91) p value

mean=x(SD)/n mean=x(SD)/n
Age (years) (range) 72.7+6.1 (65-86) 47.8+10.3 (21-64) 0.001
M/F (n) 21/37 45/46 0.078
Body temperature (°C) 36.7+0.6 37.1£0.9 0.007
Pulse (beats/min) 96£18.7 98.9£17.1 0.323
Respiratory rate (breaths/min) 28.316 27.3+6.5 0.342
Systolic blood pressure (mmHg) 119.1+18 118.5%16.1 0.814
Diastolic blood pressure (mmHg) 75.3111.6 74.2+10.9 0.556
pH 7.410.4 7.520.4 0.086
PaO2 (mmHg) 59.519.8 66.3£10.9 0.001
PCO:2 (mmHg) 32.948.1 32.1%5.1 0.528
PaO2 (% of predicted) 76.5+12.7 77.1%12.6 0.785
Sa02 (%) 90.4%5.4 92.7£3.0 0.004
P (A-a) Oz pressure gradient 42.7+13.4 34.9+15 0.002
Leukocyte count/mm’ 10,543.1%4,857.1 11,542.4%6,869.8 0.336
PVOs (%) 52.5£15.9 44.4+14.1 0.003
Mean PAP 49.7+17.7 41.8t16.1 0.147

PaOz, partial oxygen pressure; PCO2, partial carbon dioxide pressure; SaOz2, oxygen saturation; PVOs, pulmonary vascular obstruc-

tion score; PAP, pulmonary arterial pressure.

rhonchi, dullness, thrombophlebitis and signs of deep ve-
nous thrombosis (DVT)). Circulatory collapse was defined
as loss of consciousness or systolic blood pressure lower
than 80mmHg. The neurological status of patients with
syncope was carefully checked by neurologists using brain
computed tomography as required. Patients with a current
neurological disorder that could affect the status of con-
sciousness were not included in the study. Symptoms and
signs of DVT were defined as leg pain, swelling, palpable
cord, erythema, tenderness and Homans’ sign!2 Room air
ABG values (ion activity (pH), partial oxygen pressure
(Pa02), partial carbon dioxide pressure (PCO2) and, leuko-
cyte counts were retrospectively recorded from the depart-
ment’s case files. Alveolar arterial oxygen pressure gradi-
ent (P (A-a)02) was calculated using a standard formula!3
The age-adjusted predicted values of PaO2 were calculated
according to the formula of Marshall et all3.14 (mean
Pa02=102-0.33 (age of years) mmHg). Percentages of the
predicted values of PaO2 were calculated.

ECG and ECHO were recorded in a large group of
patients and those with left ventricular hypokinesia, left
ventricular concentric hypertrophia and left ventricular
diastolic dysfunction were excluded from the data in order
to eliminate the effect of concomitant left heart failure
while evaluating the relationship of PE and the ECG and
ECHO findings. Any ECG abnormalities defined as com-
patible with PE, such as sinus tachycardia, arrhythmia, ST-
T segment changes, p pulmonale, right axis deviation, right
bundle-branch block or S1Q3T3, were coded as abnor-
mal!>-16 Any ECHO findings of PE, such as right ventricular
hypokinesis or akinesis, right ventricular dilation, interven-
tricular septal paradoxical movement and pulmonary hyper-
tension, were coded as abnormal!’7 None of the patients had
patent foramen ovale.

The anatomic severity of PE was blindly and retrospec-
tively evaluated by calculating the PVOs from the scintigra-
phic images, using the previously published protocol!8
Briefly, each lobe was assigned a weight based on the
regional distribution of pulmonary blood flow while in the
supine position. For each lobe, a semi-quantitative perfu-
sion score from 0 to 1 (0, 0.25, 0.5, 0.75 and 1) was esti-
mated. Each lobar perfusion score was then calculated by

multiplying the weight by the perfusion score. The overall
perfusion score was determined by summing the 6 separate
lobar perfusion scores. The percentage of vascular obstruc-
tion by perfusion scanning (PVOs) was then calculated as:
PVOs (%)= (1-overall perfusion score)x100 and a PVOs
>50% was defined as severe PE!8

The relation of the ECG and ECHO findings with age,
the presence of syncope and PVOs was assessed in a sub-
group analysis.

Statistical Analysis

SPSS for Windows (Release 10.01, Chicago, IL, USA)
statistical software was used and results are given as
mean+SD. Chi-square and Fisher’s exact chi-square were
performed for group comparisons. Student’s t-test was used
for comparison of parametric values and the Mann-Whitney
U test was performed as the nonparametric test. Pearson’s
correlation test was used to analyze the relation between
age and PVOs. A p-value less than 0.05 was considered
statistically significant.

Results

A total of 149 patients (66 males, 83 females) were
included in the study: 58 in the older (=65 years old) and 91
in the younger (<65 years old) group. The mean age was
72.7£6.1 and 47.8+10.3, respectively. Demographic data
are summarized in Table1: 83% of both groups had risk
factors for PE (major risk factors are shown in Fig1).
Immobility and a past history of PE were the most common
risk factors in both groups. Recurrent disease was en-
countered in 21 (36.2%) older and 31 (34.1%) of younger
patients (X 2=0.071, p=0.861), but there was a lack of
detailed data on the previous treatment of these patients. At
the time of the study, recurrent disease had been treated by
(1) heparin infusion followed by coumarin, (ii) low-molecu-
lar weight heparin or (iii) recombinant tissue plasminogen
activator in 42 (82.4%), 8 (15.3%) and, 2 (3.9%) of the pa-
tients, respectively. There were 15 (25.9%) and 14 (15.4%)
obese older and younger patients, respectively. Trauma had
occurred in 3 (5.2%) of the older and 12 (13.2%) of the
younger patients, and malignancy was present in 8 (13.8%)

Circulation Journal Vol.69, August 2005



PE in the Elderly

% of the patients

983

q§§' Figl. Risk factors for pulmonary embolism.
< r, recent; h, history; PE, pulmonary embolism;
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O younger patients (n=91)

CHF, congestive heart failure. There was no
statistically significant difference in distribu-
tion of risk factors.
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Fig2. Symptoms of pulmonary embolism.
*p=0.001, **p=0.021, ***p=0.005.
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Fig3. Percentage of patients with synco-
pe in each decade of age.

and 7 (7.7%) of the older and younger patients, respective-
ly. The differences did not reach statistical significance.
Only the younger group recorded pregnancy and the usage
of oral contraceptive as risk factors in 4 (4.4%) and 3
(3.3%), respectively. There were no demonstrable risk
factors in 10 (17%) patients of the older group and 15
(16%) in the younger group. All risk factors were compara-
ble between the groups. Other comorbid conditions were
also recorded: 5 patients in the older group and 2 in the
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younger group had diabetes mellitus and 2 patients in the
younger group had nephrotic syndrome.

Presenting symptoms are illustrated in Fig2. Dyspnea
was the most common symptom in older patients whereas
pleuritic chest pain was more frequent in younger patients.
Dyspnea occurred in 49 (84.5%) of the older and 69
(75.8%) of the younger patients. Although the prevalence
of dyspnea, cough and sputum production were equally
distributed in the groups, chest pain and hemoptysis were
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Table 2 ECG and ECHO Findings of the Older and Younger Patients With Pulmonary Embolism

Variables OIde; ﬁ;lot)tents Youn(g;f? (;;()lllents D value*
ECG findings (n=44) (n=70)
At least one ECG abnormality 22 (50) 24 (34.3) 0.096
Right axis deviation 3(6.8) 1(14) 0.297
Atrial fibrilation 6(13.6) 7(2.9) 0.053
Ventricular extrasystole 2(4.5) 0 0.147
ST segment changes 0 1(14) 1.000
Negative T waves 6(13.6) 4(5.7) 0.181
Poor R wave progression 1(2.3) 3(4.3) 1.000
Right bundle —branch block 2(4.5) 2(2.9) 0.639
S103T3 2(4.5) 4(5.7) 1.000
ECHO findings (n=43) (n=67)
At least one ECHO abnormality 24 (55.8) 30 (44.8) 0.258
Tricuspid regurgitation 20 (46.5) 26 (38.8) 0.452
r 14 (32.5) 17 (25.4)
2° 5(11.6) 7(10.4)
3° 1(2.3) 2(3)
RV dilatation 16 (37.2) 18 (26.9) 0.218
RV hypokinesia 7(16.3) 12(17.9) 0.825
Septal paradoxical movement 3(7) 0 0.057

*p value has been calculated by chi-square test. ECG, electrocardiographic; ECHO, echocardiographic; RV, right ventricular.

less frequent in the older group. Pleuritic chest pain
occurred in 28 (48.3%) and 72 (79.1%) of the older and
younger patients, respectively ( 2=15.27, p=0.001). Hemo-
ptysis was present in 4 (6.9%) and 19 (20.9%) of the older
and younger patients, respectively (X 2=5.30, p=0.021).
In contrast, syncope was significantly more prevalent in
the older group (16 (27.6%)) than in younger (9 (9.9%))
(X 2=7.94, p=0.005) (Fig3).

The evaluation of the physical examination findings
revealed normal chest examination in 16 (27.6%) older and
44 (48.4%) younger patients. The difference was not sta-
tistically significant (p=0.068). Crackles were audible in
30 (51.7%) of the older and 31 (34.1%) of the younger pa-
tients. The presence of rhonchi and dullness were similarly
distributed between the older and younger groups (1.7%,
13.8% vs 2.2%, 14.3%, respectively). Signs of superficial
thrombophlebitis and DVT were present in 17 (29.3%) and
10 (17.2%) of the older, and 33 (36.3%) and 15 (16.4%) of
the younger patients, respectively. As can be seen in
Table 1, body temperature was the only vital sign that dif-
fered between the groups: older patients had a lower mean
body temperature (36.7+0.6°C vs 37.1+0.9°C) (p=0.007).

Some representative laboratory findings are shown in
Table 1. The mean PaOz2 values were lower in older patients
than younger patients; however, the mean percentages of
the predictive values of PaO2 did not differ between the
groups (t=0.274, p=0.785). The mean PCO2 values did
not differ between the groups either. All patients showed
abnormal P(A-a)O2 values, but the older patients had
significantly higher mean values.

ECG findings were recorded in 131 patients: 17 patients
were excluded according to the exclusion criteria; 114 and
110 patients were included for the evaluation of ECG and
ECHO findings, respectively. The findings of older and
younger patients were comparable (Table2). The relation
of syncope and the ECG and ECHO findings was also eval-
uated. Most of the ECG and ECHO abnormalities were
higher in patients with syncope, including the frequency of
at least one ECG and ECHO abnormality (77.8% and
76.5% vs 33.3% and 44.1% in patients with and without
syncope, respectively; p=0.001 and p=0.014), right axis

deviation (16.7% vs 1% in patients with and without
syncope, respectively; p=0.012), negative T waves (22.2%
vs 6.3% in patients with and without syncope, respectively;
p=0.028), the frequency of the presence of tricuspid regur-
gitation (70.6% vs 37.6% in patients with and without
syncope, respectively; p=0.005) and right ventricular
dilatation (64.7% vs 25.8% in patients with and without
syncope, respectively; p=0.002). PVOs were calculated in
128 patients (49 older, 79 younger) and found to be higher
in older patients, indicating more severe disease. In fact, 27
of 49 (55.1%) older patients and 26 of 79 (32.9%) younger
patients demonstrated PVOs >50%  2=6.13, p=0.013).
Older patients had 1.67-fold risk for severe disease com-
pared with younger patients (odds ratio: 1.67, 95%confi-
dence interval: 1.118-2.507, p=0.013). Age showed a mild
positive correlation with PVOs (r=0.24, p=0.005).

The mean PaO2 and % predictive of PaO2 were signifi-
cantly correlated with mean PVOs (r=-0.406, p=0.001,
r=—0.343, p=0.001, respectively). The mean PVOs in pa-
tients with or without syncope was 86x17.7 vs 45.6+14.1,
respectively (p=0.013). The frequency of the presence of at
least one ECG abnormality (55% vs 28.8%, p=0.009),
S1Q3T3 (12.5% vs 1.7%, p=0.038), right ventricular dilata-
tion (47.5% vs 23.6%, p=0.015) and right ventricular hypo-
kinesia (25% vs 9.1%, p=0.036) was higher in patients with
higher PVOs (=50%) compared with patients with PVOs
<50%.

The relation of recurrence, disease severity, and age
was evaluated. Recurrent disease was encountered in 10
of 27 (37%) older patients with higher PVOs compared
with 27.3% in older patients with lower PVOs  2=0.52,
p=0.549). Recurrent disease was encountered in 7 of 26
(26.9%) younger patients with higher PVOs compared with
18/53 (34%) in younger patients with lower PVOs § 2=
0.40, p=0.612).

Bilateral leg vein Doppler ultrasonography (USG) was
performed in 29 older and 56 younger patients: 13 (44.8%)
older patients and 25 (44.6%) younger patients had signs of
DVT on USG (no difference between the groupsy 2=0.000,
p=1.000). Of the patients who had a pathological USG
examination 78.4% also had signs of DVT on physical
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examination, whereas 21.6% of USG positive patients did
not; 86.4% of the patients who displayed normal USG find-
ings also showed normal extremities on examination § 2=
34.331, p=0.001).

Discussion

It is well recognized that PE is difficult to diagnose be-
cause of its subtle and nonspecific presentation, particularly
in the elderly population. Taubman et al found in a post-
mortem study conducted over a 6-year period that the inci-
dence of PE was 12.8% in the elderly population and only
one third were diagnosed antemortem® This underlines the
need for more clinical characterization of the presentation
of the disease in elderly. The higher incidence of the disease
in elderly has been attributed to the accumulation of com-
mon risk factors with age. The common risk factors such as
malignancy, surgery and immobilization are more prevalent
in the elderly!920 whereas in younger patients, genetic fac-
tors, pregnancy, puerperium, estrogen and oral contracep-
tives, and a history of trauma are more frequent-11,20.21
Some age-related conditions, for instance decreased mobil-
ity associated with decreased muscle tone and degenerative
vascular changes, may also contribute to the disease devel-
opment in elderly patients??

In our study, even though it did not reach statistical sig-
nificance, in agreement with previous studies immobiliza-
tion and malignancy were slightly more prevalent in the
elderly, whereas a history of trauma was more frequent in
the younger patients. Recurrence rate would be different by
age and could be related to disease severity and disease
onset?3 Accordingly, we analyzed the recurrence rate in
both groups and in those with higher and lower PVOs.
There was no statistical difference in these subgroup analy-
ses.

Symptomatology may have a particular importance be-
fore ordering diagnostic tests. Most studies report that
dyspnea and pleuritic chest pain are the most common
symptoms!9-20.24 but although dyspnea was the most preva-
lent symptom in both groups in our study; interestingly
enough, pleuritic chest pain and hemoptysis were seen less
and syncope seen more in the older patients when compared
with the younger ones. Pleuritic chest pain was found to be
less prevalent in 2 previous studies20-24 in contrast to
others!%:25> Two studies in which the age cut-off point was
40 years, the presenting symptoms were not found to be
different in younger patients compared with older con-
trols!1:21 The lower occurrence of chest pain in the elderly
was attributed to diminished visceral pain sensation and
reduced perception?4

Hemoptysis was found much less frequently in the
elderly than in the younger patients, which was a similar
finding to that of Stein et al!l and Timmons et al!® but in
contrast to Green et al20 Ramos et al?4 and Gisselbrecht et
al?> who all showed a comparable prevalence of hemo-
ptysis. This finding would be interpreted as a sign of infarc-
tion, which could reflect less severe disease?¢

Syncope was 3-fold more common in the older patients.
Stein et al demonstrated syncope as a presenting syndrome
in only 8% of a total of 150 patients with documented PE,
but it is interesting to see that the mean age in their sub-
group was 66 years old and they showed more severe
disease2¢ Although we did not evaluate the predominance
of presenting symptoms or identify isolated cases of synco-
pe, we can conclude that the symptom of syncope should

Circulation Journal  Vol.69, August 2005

985

attract more attention in elderly patients even though it is
uncommon in the general PE population. The greater inci-
dence of syncope in older patients basically could reflect
reduced cardiopulmonary reserve and severe disease?4
associated with hypotension, severe tachycardia, and ECG
and ECHO abnormalities. Although the mean blood pres-
sure, heart rate, and the presence of ECG and ECHO abnor-
malities were not different between the age groups, they
were different when the patients were grouped with or
without syncope.

Other indices related to severity, such as mean PaO2 and
Sa02 and P(A-a)O2 gradient, were lower in the older
group, which is in agreement with most of the previous
studies!1:19:20.24 Gisselbrecht et al, however, did not demon-
strate a difference in patients >75 years old vs <75 years
old with massive PE2> Most of the previous studies did not
adjust the measured PaO2 values according to age, so we
calculated the predicted values of PaO2 and measured the
% of predicted values. These calculated values did not
differ between the groups, which underlies the importance
of considering the predictive values in the interpretation of
related findings. Although some comorbid conditions, such
as COPD and CHF, could affect PaOz2, these conditions
were found to be equally distributed in the groups in our
study. Hence, patients with pneumonia were excluded from
the study during chart review.

Anatomic severity calculated by perfusion lung scans
(ie, PVOs) has been shown to be well correlated with
angiographic severity (Miller index) and the overall agree-
ment between the 2 techniques is excellent (r=0.82, mean
absolute difference=2.8%)!8 To our knowledge, the rela-
tionship between PVOs and age has been studied in only
one previous study in which they compared initial PVOs in
2 groups (>75 years old vs <75 years old) in a subgroup of
massivePE and found no difference?S Our study indicated
that the mean PVOs positively correlated with age and
severe PVOs (=50%) were more prevalent in older patients.
Higher PVOs was associated with deterioration in ABG
values and the presence of syncope. Hence, ECG and
ECHO abnormalities that could indicate more severe dis-
ease, such as S1Q3T3 and right ventricular hypokinesia, and
these were more common in patients with greater PVOs.

Our findings support the idea that PE can more severe
despite the subtle symptomatology in older patients. There-
fore, it is very important to identify elderly patients presen-
ting with an atypical clinical condition who should undergo
a diagnostic work-up and who are potentially treatable with
the appropriate regimen.

Study Limitations

The data presented here were retrospectively collected
and could have selection bias depending on the referral pat-
tern to our institution. Hence, more severe patients would
be more likely to be referred for a perfusion lung scan.
Finally, the presented data lack outcome information,
which would be very informative about the burden of dis-
ease in a specific population. Large prospective trials that
cover the findings of chest X-ray, electrocardiography and
echocardiograpy and the patients’ outcomes are needed in
order to draw definite conclusions.

In conclusion, this study demonstrated that the clinical
presentation of PE could be subtle or atypical in elderly
patients. Chest pain and hemoptysis may be absent and
syncope may be more prominent in older patients com-
pared with younger ones. Hence, such patients could have
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more severe disease and a high clinical suspicion is required
in order to prevent delays in diagnostic work-up and initia-
tion of appropriate treatment.
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