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ABSTRACT

Background: Pulmonary embolism (PE) is a common disorder that is associated with significant morbidity
and mortality. The primary cause of death in fatal PE is right-sided heart failure. Several randomized,
controlled trials comparing thrombolytic therapy with heparin in patients with an acute PE have demonstrated
more rapid clot resolution in those treated with thrombolysis.

Obijective: Study the effectiveness and complications of thrombolytic therapy for massive pulmonary
embolism.

Patients and Methods: Sixty patients with objectively confirmed massive pulmonary embolism were
divided into two equal groups. First group with no contraindication for thrombolytic therapy was treated by
(streptokinase or recombinant tissue plasminogen activator) and second group with absolute contraindication
for thrombolytic therapy was treated by unfractionated heparin (UFH).

Results: CT pulmonary angiography showed that main pulmonary artery embolism was 25%, bilateral saddle
shape pulmonary embolism 41.6%, left pulmonary artery embolism 15% and right pulmonary artery
embolism 11.6% , and CT was not done in 4 patients because they were unstable. Mortality was high in
patients with main pulmonary embolism 13.3%. Mortality was 20% in thrombolytic therapy treated group
compared to 50% in heparin treated group and result was statistically significant . Moderate bleeding
occurred into left knee in one patient of thrombolytic therapy treated group and mild Hematemesis occurred
in one patient of heparin treated group but no mortality occurred due to bleeding.

Conclusion: Thrombolytic treatment reduced overall mortality of patients with acute massive PE, and was
not associated with major bleeding.

INTRODUCTION (ESC) developed a guideline to charac-
terize PE by disease burden, classifying

patients into *‘massive’” and *‘nonmas-
sive’ PE. The society de?ned massive PE
as PE with shock or hypotension,
(hypotension de?ned as a systolic blood
pressure (SBP) of less than 90 mm Hg or
a drop of 40 mm Hg for more than 15
minutes not caused by new-onset

Pulmonary embolism (PE) is a
common disorder that is associated with
significant morbidity and mortality. The
primary cause of death in fatal PE is right-
sided heart failure. The most serious long-
term complication of PE is pulmonary
hypertension (Almoosa, 2002). In 2000,
the European Society of Cardiology
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arrhythmia, hypovolemia, or sepsis). They
further subdivided the group that did not
meet criteria for massive PE into
submassive PE and nonmassive PE.
Submassive PE was de?ned as acute PE
with evidence of right ventricular (RV)
strain without evidence of shock, whereas
emboli with no shock or evidence of RV
strain were considered nonmassive. The
society hypothesized that hemodynamic
consequences of PE are directly related to
the size and number of PE (Vyas and
Donato, 2012).

In 2008, the ESC reconvened and
proposed an update and reclassi? cation of
their guidelines. They proposed the terms
“*high risk,”” “‘intermediate risk,”” and
“low risk’” to replace massive, submas-
sive, and nonmassive, and emphasized
that the prognosis of PE depends on
hemodynamic instability caused by
recurrent embolization and deterioration
of RV function in the first 24 to 48 hours
rather than the amount of pulmonary
artery obstruction (Konstantinides et al.,
2014). Pulmonary embolism (PE) is a
common  disorder  with  significant
morbidity and mortality. In the United
States, PE occurs in approximately
600,000 patients and may be responsible
for over 50,000 deaths annually (Arcasoy
& Kireit, 1999 and Goldhaber, 1998).
Several randomized, controlled trials
comparing thrombolytic therapy with
heparin in patients with an acute PE have
demonstrated more rapid clot resolution in
those treated with thrombolysis (Ly,
1978).

The present study aimed to study the
effectiveness and complications  of
thrombolytic therapy in massive acute
pulmonary embolism.

PATIENTS AND METHODS

After approval of local ethical com-
mittee, 60 patients with objectively
confirmed symptomatic acute massive
pulmonary  embolism  admitted to
intensive care unit of King Saud Hospital,
Saudi Arabia from January 2008 to June
2015 were divided into two equal groups:
first group (14 males and 16 females with
age ranged from 29 to 65 years old) with
no contraindication for thrombolytic
therapy was treated by (streptokinase or
recombinant tissue plasminogen activator)
and second group (10 males and 20
females with age ranged from 30 to 70
years old) with absolute contraindication
for thrombolytic therapy was treated by
unfractionated heparin (UFH).

Any patient presented by symptoms
and sign suggestive of pulmonary
embolism such as chest pain, dyspnea,
tachypnea,  hemoptysis,  diaphoresis,
syncope or cardiac arrest were exposed to:
1- Full history taken and physical exami-

nation.

2- Chest X ray.

3- Arterial blood gases analysis.

4- Electrocardiography (ECG).

5- Echocardiography.

6- Computerized tomography pulmonary
angiography.

7- Complete blood picture.

8- Kidneys and liver functions.

9- Serum electrolytes.
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10- Duplex both lower limbs.

Fibrinolytic dosing regimens in PE

(Brady, 2011):

1- Streptokinase, 250,000 units over 30
min, then 100,000 units/h over 24
hours.

2- Alteplase, 15 mg 1V bolus followed by
85 mg IV infusion over 2 hours.

Heparin:

If IV UFH is chosen, an initial bolus
of 80 U/kg or 5000 U followed by an
infusion of 18 U/kg/h or 1300 U/h should
be given, with the goal of rapidly
achieving and maintaining the activated
partial thromboplastin time( a PTT) at
levels that correspond to therapeutic
heparin levels (Guyatt et al., 2012).

Exclusion criteria for thrombolytic
therapy (Vyas and Donato, 2012).
History of intracranial hemorrhage.
Known intracranial neoplasm.

Ischemic stroke in last 3 months.

Aortic dissection .

History of head or facial trauma within 3
months.

Active bleeding/bleeding diathesis.

Criteria of right (RV) ventricular
dysfunction by echocardiography

The main criteria, used in the above
mentioned studies to define RV dysfunc-
tion, were qualitative criteria including
mild, moderate, or severe RV hypokinesis
and quantitative criteria including RV
dilatation with a RV/LV end-diastolic
diameter > 1, a RV end-diastolic diameter
> 30 mm, and paradoxical septal systolic

motion, pulmonary hypertension with a
pulmonary artery systolic pressure > 30
mm Hg and a tricuspid regurgitant
velocity > 2.8 m/s, and absence of RV
wall hypertrophy (free wall thickness > 7
mm) (Sekhri et al., 2012).

Statistical Analysis of data

Statistical analysis was carried out
using the SPSS computer package version
17.0 (SPSS Inc., Chicago, IL, USA). The
collected data were statistically managed
as follows:

- For descriptive statistics: The mean +
SD were used for quantitative variables,
while the number and percentage were
used for qualitative variables.

- For analytic statistics: Chi-square test
was used to assess the differences in
frequency of qualitative variables, while
Fischer’s exact test (FET) was applied
if sample size is small.

- In order to assess the differences in
means of quantitative variables between
both groups, independent samples t-test
was applied.

The statistical methods were verified,
assuming a significant level was P < 0.05.

RESULTS

There was no statistically significant
difference between the two studied groups
as regard age and predisposing factors
(Table 1).
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Table (1): Comparison between thrombolytic therapy- treated group and heparin- treated
group according to demographic data and risk factors.

Groups | Thrombolytic therapy | Heparin therapy Total
treated group treated group P-value
Parameters (n=30) (n=30) (n=60)
Agel/years
Mean + SD 49.6 +11.2 54.8 + 10.5 0.069*
Min — Max 29 - 65 30-70
Gender
Male 14 (46.7%) 10 (33.3%) 24(40.0%) | 0.192?2
Female 16 (53.3%) 20 (66.7%) 36(60.0%)
Risk factors
Vasculitis 1 (3.3%) 1 (3.3%) 2 (3.3%)
DVT 4 (13.3%) 3 (10.0%) 7 (11.6%)
Post operative 4 (13.3%) 4 (13.3%) 8 (13.3%)
Bone fracture 8 (26.7%) 2 (6.7%) 10(16.6%)
Bedridden 7 (23.3%) 11 (36.7%) 18(30.0%) | 0.118°3
Right atrial thrombus 1 (3.3%) 0 (0.0%) 1 (1.6%)
Malignancy 1 (3.3%) 7 (23.3%) 8 (13.3%)
Postpartum 3 (10.0%) 0 (0.0%) 3 (5.0%)
Pregnant 0 (0.0%) 1 (3.3%) 1 (1.6%)
Obese 1 (3.3%) 1 (3.3%) 2 (3.3%)
! Independent Samples t-test.
Z Fisher's Exact test.
3 Chi- Square test.
The main clinical presentation was cardiac arrest 3.3% , but there was no
acute dyspnea 96.6%, palpitation 88.3%, statistically significant difference between

chest pain 71.6%, hypoxemia 65% and both groups (Table 2).

Table (2): Clinical presentation of both groups.

Groups | Thrombolytic therapy | Heparin therapy Total
treated group treated group P-value !

Parameters n =30 n =30 n =60
Palpitation ( heart
rate more 100 26 (86.7%) 27 (90.0%) 53 (88.3%)| 1.000
beats/min)
Acute dyspnea 28 (93.3%) 30 (100.0%) 58 (96.6%)| 0.492
850902 less than 19(63.3%) 20(66.6%) | 39 (65.0%)| 1.000
Chest pain 21 (70.0%) 22 (73.3%) 43 (71.6%)| 1.000
Cardiac arrest
Cardiopulmonary 2 (6.7%) 0 (0.0%) 2 (3.3%) 0.492
resuscitation

L. Fisher's Exact test.
SPO2 = arterial oxygen saturation.
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The main ECG findings were sinus

tachycardia in 88.3%, S1Q3T3 pattern in

15%, incomplete right

bundle branch

block in 5%, complete right bundle branch

Table (3): Electrocardiographic finding (ECG) in both groups.

block in 3.3% and a systole in 3.3%. The
difference between both groups was

statistically non significant (Table3).

Thrombolytic .
Groups therapy treated Heparin therapy Total .

group treated group P-value
Parameters (n=130) (n=30) (n=60)
Sinus tachycardia (> 100 0 0 0
beats/min) 21 (70.0%) 23 (76.6%) 44 (73.3%) | 1.000
Incomplete right bundle 0 0 0
branch block 1 (3.3%) 2 (6.7%) 3 (5.0%) 1.000
Complete right bundle 0 0 0
branch block 1 (3.3%) 1 (3.3%) 2 (3.3%) 1.000
S1Q3T3 pattern 5 (16.7%) 4 (13.3%) 9 (15%) 1.000
A systole 2 (6.7%) 0 (0.0%) 2 (3.3%) 0.492
1. Fisher's Exact test.

Normal chest X ray was found in effusion in 8.3%, right lower lobe

23.3%, right mid-zone segmental atelec-
tasis in 15%, left mid-zone segmental

atelectasis in  15%,

prominent central

pulmonary artery in 21,6%, right side
pleural effusion in 11.6%, left side pleural

consolidation in 3.3%, and left lower lobe

consolidation in

1.6%. The

difference

between both groups was statistically non
significant (Table 4).

Table (4): Chest x ray findings in both groups.

Groups |Thrombolytic therapy| Heparin therapy Total
treated group treated group P-value!

Parameters (n=30) (n=30) (n=60)

Normal chest x ray 8 (26.7%) 6 (20.0) 14 (23.3%)

Right mid-zone 0 0 0

segmental atelectasis 5 (16.7%) 4 (13.3%) 9 (15.0%)

Left mid-zone 0 0 0

segmental atelectasis 4 (13.3%) 5 (16.7%) 9 (15.0%)

Prominent central 7 (23.3%) 6(20.0%) |13 (21.6%)

pulmonary artery

Right side Pleural 3 (10.0%) 4(133%) | 7(1L6%) | 0788

Lett side pleural 3 (10.0%) 2 (6.7%) 5 (8.3%)

Right lower lobe 0 0 0

consolidation 0 (0.0%) 2 (6.7%) 2 (3.3%)

Left lower lobe 0 0 0

consolidation 0 (0.0%) 1 (3.3%) 1 (1.6%)

L Chi- Square test.
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Echocardiography  showed right
ventricular dilatation in 55% and right
ventricular dilatation with hypokinesia
and tricuspid regurge in 45%, mortality
was significantly high in patients with

right ventricular dilation and tricuspid
regurge. There was no statistically
differences between both groups (Table
5).

Table (5): Echocardiography findings in both groups.

treated group - P-value*
Parameters group (n=30) (n=60)
(n=30)
Right ventricular dilatation 19 (63.3%) 14 (46.7%) 33(55.0%)
Died 2 (6.7%) 2 (6.7%) 4 (6.6%) 0.100
Survived 17 (56.7%) 12 (40.0%) 29 (48.3%)
Right ventricular dilatation with
hypokinesia & Tricuspid 11 (36.7%) 16 (53.3%) 27(45.0%)
regurge 0.040 *
Died 4 (13.3%) 13 (43.3%) 17(28.3%)
Survived 7 (23.3%) 3 (10.0%) 10 (16.6%)
1: Fisher's Exact test. *: Significant.

CT pulmonary angiography showed patients (6.6%) because  they were
that main pulmonary artery embolism was unstable. Bilateral ~ saddle  shape
25%, bilateral saddle shape pulmonary pulmonary embolism was more common
embolism was 41.6%, left pulmonary than other types and result was

artery embolism 15%, right pulmonary
arteryl1.7%, and CT was not done in 4

statistically significant (Table 6).

Table (6): Computed tomography (CT) pulmonary angiography findings in both groups.

Groups | Thrombolytic therapy | Heparin therapy Total
treated group treated group P value
Parameters (n=30) (n=30) (n=60)

Main pulmonary artery 5 (16.7%) 10 (33.3%) 15 (25.0%)

embolism 0.608
Died 2 (6.7%%) 6 (20.0%) 8 (13.3%) '
Survived 3 (10.0%%) 4 (13.3.0%) 7 (11.7%)

Bilateral saddle shape 17 (56.7%) 8 (26.7%) 25 (41.6%)

pulmonary embolism 0.017*
Died 2 (6.7%) 5 (16.7%) 7 (11.7%) '
Survived 15 (50.0%) 3 (10.0%) 18 (30.0%)

Left pulmonary artery 4 (13.3%) 5 (16.7%) 9 (15.0%)

embolism 1.000
Died 0 (0.0%) 1 (3.3%) 1 (1.6%) '
Survived 4 (13.3%) 4 (13.3%) 8 (13.3%)

Right pulmonary artery 2 (6.7%) 5 (16.7%) 7 (11.7%)

embolism 1.000
Died 0 (0.0%) 1 (3.3%) 1 (1.6%) '
Survived 2 (6.7%) 4 (13.4%) 6 (10.0%)

CT not done 2 (6.7%) 2 (6.7%) 4 (6.66%)
Died 2 (6.7%) 2 (6.7%) 4(6.6%) 1.00
Survived 0 (0.0%) 0 (0.0%) 0 (0.0%)

: Fisher's Exact test.

*: Significant.
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Mortality was 20% in thrombolytic
treated group compared to 50% in

Table (7): Comparison between both groups regarding mortality.

heparin treated group and result was
statistically significant (Table 7).

Groups Thrombolytic therapy | Heparin therapy
treated group treated group P-value!
Mortality rate n =30 (%) n =30 (%)
Died 6 (20.0) 15 (50.0) 0.029*
Survived 24 (80.0) 15 (50.0) '
1: Fisher's Exact test. *: Significant.

Moderate bleeding occurred into left
knee joint in one patient of thrombolytic
therapy treated group and mild Hemate-
in one patient of heparin treated

mesis

Table (8): Comparison between both groups regarding complications.

group but no mortality occurred due to
bleeding, the difference was statistically
non significant (Table 8).

Groups | Thrombolytic therapy | Heparin therapy
treated group treated group P-value!
Parameters no. = 30 no. = 30
Bleeding into left knee joint 1 (3.3%) 0 (0.0%)
Hematemesis 0 (0.0%) 1 (3.3%) 0.368
No complication 29 (96.7%) 29 (96.7%)

1 Chi- Square test.

CT pulmonary angiography findings of pulmonary embolism:

Figure (1): CT pulmonary angiography showed large filling defect(pulmonary embolism) in the left
pulmonary artery (arrow) in 42 years old male patient with fracture tibia presenting by sudden loss of
consciousness and cardiogenic shock .
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RS o
presenting by shortness of breath.

DISCUSSION

Ten percent of all of the diagnosed
cases of PE meet the de?nitions of high
risk or massive PE. Short-term mortality
associated with massive/high-risk PE in
untreated patients is as high as 60%
(Wood, 2002). Specific symptoms and
signs are not helpful diagnostically
because their frequency is similar among
patients with and without PE. In the
Prospective Investigation of Pulmonary
Embolism Diagnosis Il (PIOPED Il), the
following frequencies of symptoms and
signs were noted among patients with PE
who did not have preexisting cardio-
pulmonary disease. The most common
symptoms were dyspnea at rest or with
exertion (73 %), pleuritic chest pain
(44%), cough (34%), orthopnea (28%),
calf or thigh swelling (41%), and
wheezing (21%) (Stein et al., 2007).

In this study, the main clinical
presentations were dyspnea (96.6%),
palpitation (88.3%), chest pain (71.6%),
hypoxemia (65%) and cardiac arrest
(3.3%). The most common ECG finding
was sinus tachycardia (73.3%), S1Q3T3
pattern (15%), incomplete right bundle
branch block (5%), complete right bundle

Figure (2): Bilateral pulmonary embolism (arrows) in
male patient 38 years old with traumatic fracture pelvic

Figure (3): Saddle shape pulmonary embolism (arrow) in
post partum female patient 28 years old presenting by
chest pain and shortness of breath.

branch block (3.3%) and a systole (3.3%).
In a study conducted by Geibel et al.,
(2005), they found that right ventricular
strain was diagnosed in the presence of
one or more of the following ECG
findings: complete or incomplete right
ventricular branch block, S1Q3T3, and
negative T wave in V1-V4. In a study
conducted by Rodger et al., (2000) they
found that the typical S1Q3T3 sign is
usually not seen on most ECG’s in
patients with PE. Characteristically, most
of the patients had a tachycardia, signs of
right axis deviation with an incomplete
right bundle branch block pattern.

In our study ,chest X rays was normal
in 23.3%, right mid zone segmental
atelectasis in  15%, left mid zone
segmental atelectasis in 15%, prominent
central pulmonary artery in 21.6%, right
side pleural effusion in 11.6%, left side
pleural effusion in 8.3%, right lower lobe
consolidation in 3.3% and left lower lobe
consolidation in 1.6%, this is not specific
finding with no significant difference
between both groups and this has been
stated to be the case in the study of Piazza
and Goldhaber (2006). The characteristic
features usually quoted include focal
oligaemia (Westermark sign); a peripheral
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wedge-shaped opacity and an enlarged
descending right pulmonary artery
(Hampton’s hump) are usually rare and
not readily seen (Piazza and Goldhaber,
2006) .

In our study, echocardiography showed
right ventricular dilation in 55% and right
ventricular dilatation with hypokinesia
and tricuspid regurge in 45%. Mortality
was significantly high in patients with
right ventricular dilatation with hypoki-
nesia and tricuspid regurge which indicate
more right ventricular dysfunction. In a
study conducted by Ronny et al. (2012),
they found that the patients with massive
pulmonary  embolism  have  right
ventricular enlargement, right ventricular
dysfunction and more than 90% have right
ventricular hypokinesi .

In our study, CT pulmonary angio-
graphy showed bilateral saddle shape
pulmonary embolism in 41.6% with
11.7% mortality. Main pulmonary artery
embolism was present in 25% with 13.3%
mortality.  Left  pulmonary  artery
embolism was in 15% with 1.6%
mortality.  Right pulmonary artery
embolism was in 11.7% with 1.6%
mortality and CT pulmonary angiography
was not done in 4 patients due to
hemodynamic instability and the four
patients died.

In  this study, mortality was
significantly low 20% in thrombolytic
therapy- treated group compared to (50%)
in heparin- treated group. There were two
patients presenting by history of sudden
loss of conscious and on arrival to the
hospital they were in cardiac arrest, first
case male patient 42 years old with history
of fracture left tibia, gypsum splint was
done and patient discharged from the

hospital after 10 days cardiopulmonary
resuscitation (CPR) for 45 minutes and
streptokinase was given, patient recover
and shifted to intensive care unit ,he
developed sign of brain hypoxia ,but after
10 days became fully conscious and
discharged  in very good condition.
Second patient 58 years female with
history of left knee replacement and she
was discharged from the hospital after one
week , on arrival she was in shock and
developed cardiac arrest CPR done and
she revived after few  minutes.
Streptokinase and hemodynamic support
was given . In both patients diagnosis of
pulmonary embolism was confirmed by
CT pulmonary angiography.

In our study, bleeding complication
occurred only in one patient of
thrombolytic- therapy treated group in
form of left knee joint bleeding which
responded to palliative management, and
mild hematemesis occurred in one patient
of heparin- treated group. Differences in
bleeding between patients who received
heparin alone and patients who received
heparin plus thrombolytic therapy were
not significant ( Fasullo et al., 2010).

Patients treated with a fibrinolytic agent
have faster restoration of lung perfusion at
24 hour (30% to 35% reduction in total
perfusion defect), while patients treated
with heparin have no substantial improve-
ment in pulmonary blood flow (Michael
et al., 2011). In an overview of 5
randomized controlled trials that included
patients with massive PE, thrombolytic
therapy has been shown to reduce the risk
of death or recurrent PE by 55% (Wan et
al., 2004) . Only one trial of 8 patients
with cardiogenic shock due to acute PE
showed that the 4 patients treated with



382

MOUSA ELSHAMLY etal.

streptokinase survived,while the 4 patients
treated with heparin alone died (Jerjes et
al., 1995). All case fatality attributable to
pulmonary embolism are lower in
unstable  patients  with  pulmonary
embolism who received thrombolytic
therapy than in those who did not receive
thrombolytic therapy (Stien and Matta,
2012).

Agnelli et al. (2002) found a lower
death rate and recurrence of pulmonary
embolism with thrombolytic therapy than
with heparin therapy alone. Thrombolytic
therapy has been shown to reduce the risk
of death or recurrent PE by 55% (Wan et
al., 2004). Thrombolytic therapy causes
rapid lysis of clot and more rapid
improvement in RV  hemodynamics.
Thrombolytic therapy is recommended as
standard, first-line treatment in patients
with massive PE, unless contraindicated
(Kearon et al., 2008) .

The bleeding risk of thrombolytics
has to be wisely evaluated against the
compulsion of the indication and risk of
death rather than just excluding
thrombolytics in the presence of a major
contraindication (Kearon et al ., 2008).

CONCLUSION

Thrombolytic ~ treatment  reduced
overall mortality of patients with acute
massive PE and not associated with major
bleeding.
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