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Abstract

Background:� Pulmonary� thromboembolism� (PTE)� is� a� major� health�
problem�with�significant�mortality�and�morbidity.�Although�rapid�advances�
have� taken�place� in� the�diagnosis� and�management�of�VTE,� PE� is� still� an�
underreported�entity�from�India.�We�are�intended�to�study�various�clinical�
presentations� with� suspected� pulmonary� embolism� and� evaluate� the�
abnormalities� in� investigations.�Method:� The� present� study� is� prospective�
and�observational�study,�being�carried�out�on�suspected�cases�of�pulmonary�
embolism.�All�patients�admitted�during�the�study�period�taken�as�a�sample�
who� fulfills� inclusion� and� exclusion� criteria.� Result:� Male� preponderance�
(66%�cases�are�male�as�compared�to�34%�females)�with�increased�prevalence�
of�pulmonary�embolism�after�the�age�of� forty�years.�Dyspnea� (92%)�is�the�
most� common� presenting� symptom� followed� by� chest� pain� and� cough�
(44%� of� patients).� Hemoptysis� was� present� in� 16%� of� the� patients.� Most�
common�ECG�abnormality�in�our�patients�was�sinus�tachycardia�(88%).�On�
CT� pulmonary� angiography� thrombi�were� found� in� lobar� and� segmental�
branches� of� pulmonary� artery� in� 90%.� Conclusion:� Early� recognition� and�
aggressive� and� appropriate� therapy� improves� outcome� in� this� potentially�
fatal�condition.�Prevention�of�VTE�in�high-risk�cases�by�lifestyle�modification�
and�early�ambulation�in�hospitalized�cases�especially�in�Indian�setting�should�
be�universally�practiced.�More�emphasis�need�to�be�given�on�the�high�index�
of� suspicion,� early� and� appropriate� diagnostic� tests,� prompt� therapy,� and�
preventive�measures�to�improve�the�outcome�in�VTE�patients.
Keywords:�Pulmonary�Embolism;�Venous�Thromboembolism;�ECG;�CT�

Pulmonary�angiography.
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Introduction

Pulmonary� thromboembolism� (PTE)� is� a�major�
health� problem� with� signi�cant� mortality� and�
morbidity.� Venous� Thromboembolism� (VTE),�
which� consists� of� Deep� Vein� Thrombosis� (DVT)�
and� Pulmonary� Embolism� (PE),� is� a� potentially�
fatal�disease.�Long�term�sequelae�particularly�post�
phlebitic� syndrome� (PPS)� are� frequent� and� often�
disabling�[1].
Acute� pulmonary� embolism� (PE)� is� a� major�

cause� of� death� associated� with� surgery,� injury,�
and� medical� illnesses.� Pulmonary� thrombo-
embolism� is� responsible� for� up� to� 15%� of� all� in-
hospital� deaths.� Overall,� the� annual� incidence�
of� pulmonary� embolism� ranges� between� 23� and�

69�cases�per�100,000�population�[3]�with�an�average�
case� fatality� rate� within� 2� weeks� of� diagnosis� of�
approximately� 11%� [4]� roughly� accounting� for� at�
least�100,000�deaths�each�year.
Among�cardiovascular�diseases,�VTE�along�with�

stroke�and�myocardial�infarction�rank�as�three�big�
cardiovascular�killers�[5,6].
Although� rapid� advances� have� taken� place� in�

the�diagnosis�and�management�of�VTE,�PE�is�still�
an� underreported� entity� from� India.� Most� of� the�
reports� are� limited� to� autopsy� reports� and� short�
case� series� [7-12].� However,� with� the� advent� of�
spiral�computed�tomography�(CT),�there�is�now�an�
increased�recognition�of�this�entity�in�India.
The�nonspeci�city�of�clinical�manifestations�and�

limited�availability�of�complementary�methods�are�
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the� main� obstacles� to� diagnosis.� Complementary�
tests� are� essential� for� diagnosis� of� patients� with�
clinical� suspicion� and� to� evaluate� prognosis� of�
those�with�an�already�diagnosed�PE.
Pulmonary�embolism�has�earned�the�reputation�

of�a�silent�killer�because� less� than�half�of�patients�
who� die� of� pulmonary� embolism� are� diagnosed�
with�the�problem�prior�to�death�[13].
Diagnosis� of� PE� is� based� on� clinical� suspicion,�

demonstration� of� thrombus� in� leg� veins� and� in�
pulmonary� vasculature.� The� clinical� symptoms,�
physical�examination,�routine�tests�like�ECG,�X�Ray�
chest� are� often� nonspeci�c� thus� requiring� a� high�
index�of�suspicion�in�high�risk�populations.�Various�
clinical�scoring�systems�[14]�and�diagnostic�workup�
protocols� have� been� proposed� to� improve� the�
sensitivity� and� speci�city� of� diagnosing� PE.� Spiral�
computed� tomographic� pulmonary� angiography�
(sCTPA)� is� the� most� reliable� modality� to� con�rm�
diagnosis� of� PE� [15].� It� is� quick,� speci�c,� provides�
additional� information�regarding�RV�dilatation�and�
function.� Ventilation/� perfusion� (V/Q)� scan� may�
be�helpful�but� is�often�non�diagnostic;�normal�scan�
however� rules� out� PE.�MRI�may� be� used� but�does�
not� detect� thrombi� in� smaller� pulmonary� arteries.�
Pulmonary�angiography�may�be�used�especially�when�
a�catheter�based�therapy�is�planned.�Demonstration�
of�thrombus�in�leg�veins�by�Ultrasound,�contrast�CT,�
MRI�or� conventional�venography�may� increase� the�
diagnostic� accuracy� [16].� D-Dimer� assay�may� help�
in�patients�with�low�and�intermediate�probability�of�
pulmonary� embolism;� patients�with� normal� values�
do�not�require�further�tests�or�treatment�[17].
Diagnosing� pulmonary� embolism� requires� high�

index�of�suspicion�and�recognizing�this�entity�early�in�
the�course�of�disease�is�important�because�if�treated�
early�mortality�can�be�reduced�from�30%�to�8%.
In�the�present�study�we�are�intend�to�study�various�

clinical� presentation� with� suspected� pulmonary�
embolism� and� evaluate� the� abnormalities� in�
investigations�like�Electrocardiogram�(ECG),�Chest�
x-ray,�Arterial�Blood�Gas� (ABG),�Venous�Doppler�
of� lower� limbs,� 2D� Echocardiography� and� CT�
Pulmonary�angiography.

Material�and�Methods

The� present� study� is� prospective� and�
observational� study,� being� carried� out� on�
suspected�cases�of�pulmonary�embolism�which�are�
then� con�rmed� by� CT� pulmonary� angiography.�
Our�study�is�done�on�patients�admitted�in�Intensive�
care�unit�over�a�period�of�two�years.

All� patients� admitted� during� the� study� period�
taken� as� a� sample� who� ful�lls� inclusion� and�
exclusion�criteria.

Inclusion�criteria

•� All�cases�of�pulmonary�embolism�suspected�
on�the�basis�of�clinical�presentation�by�using�
Wells� score,� ECG� and� 2D� ECHO� �ndings�
then�these�cases�evaluated�by�CT�Pulmonary�
angiography� and� only� con�rmed� cases� are�
included�in�the�study.

•� Males�and�females�above�18�year�of�age.
•� CT� pulmonary� angiography� showing�

evidence�of�pulmonary�embolism

Exclusion�criteria

•� Patients�below�18�years�of�age.
•� Patients� of� Heart� failure� and� COPD� with�

Cor-pulmonale.
•� Lack�of�evidence�of�pulmonary�embolism�on�

CT�pulmonary�angiography.

Data�collection�method

The�study�was�approved�by�the�ethical�committee.�
Informed� consent� in� English� and� patients� own�
language� was� taken� before� enrollment.� Detailed�
history� and� clinical� examination� of� each� case�
was�done.�Clinical�history�was�obtained� from� the�
attendee� when� patient� is� unable� to� give� history.�
Patients� of� pulmonary� embolism� are� clinically�
suspected�by�using�Wells�score�[18];
1.� clinically�suspected�DVT�—�3.0�points
2.� alternative�diagnosis�is�less�likely�than�PE�—�

3.0�points
3.� tachycardia�(heart�rate�>�100)�—�1.5�points
4.� immobilization� (≥� 3d)/surgery� in� previous�

four�weeks�—�1.5�points
5.� history�of�DVT�or�PE�—�1.5�points
6.� hemoptysis�—�1.0�points
7.� malignancy�(with�treatment�within�6�months)�

or�palliative�—�1.0�points

Traditional�interpretation

Score� >� 6.0�—�High� (probability� 59%�based� on�
pooled�data)
Score� 2.0� to� 6.0� —� Moderate� (probability� 29%�

based�on�pooled�data)�
Score� <� 2.0�—� Low� (probability� 15%� based� on�

pooled�data)
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Alternative�interpretation

Score� >� 4� —� PE� likely.� Consider� diagnostic�
imaging.
Score�4�or�less�—�PE�unlikely.�Consider�D-dimer�

to�rule�out�PE.

Risk�factors�for�pulmonary�embolism

Deep� vein� thrombosis:� The� most� common�
sources�of�embolism�are�proximal�leg�deep�venous�
thrombosis�(DVTs)�or�pelvic�vein�thromboses.�Any�
risk�factor�for�DVT�also�increases�the�risk�that�the�
venous�clot�will�dislodge�and�migrate� to� the� lung�
circulation,�which�may�happen�in�as�many�as�15%�
of�all�DVTs.�
The� development� of� thrombosis� is� classically�

due� to� a� group� of� causes� named�Virchow’s� triad�
(alterations�in�blood��ow,�factors�in�the�vessel�wall�
and� factors� affecting� the� properties� of� the� blood).�
Often,�more�than�one�risk�factor�is�present.
1.� Alterations� in� blood� �ow:� immobilization�

(after� surgery,� injury),� pregnancy� (also�
procoagulant),� obesity� (also� procoagulant),�
cancer�(also�procoagulant).

2.� Factors� in� the� vessel� wall:� surgery,�
catheterizations� causing� direct� injury�
(“endothelial�injury”)

3.� Factors� affecting� the� properties� of� the� blood�
(procoagulant�state):
1.� Estrogen-containing� hormonal�

contraception.
2.� Genetic� thrombophilia� (factor� V�

Leiden,� prothrombin� mutation�
G20210A,� protein� C� de�ciency,�
protein� S� de�ciency,� antithrombin�
de�ciency,� hyperhomocysteinemia� and�
plasminogen�(�brinolysis�disorders).

3.� Acquired� thrombophilia� (antiphos-
pholipid�syndrome,�nephrotic�syndrome,�
paroxysmal�nocturnal�hemoglobinuria).

4.� Cancer� (due� to� secretion� of� pro-
coagulants)

•� Investigation�studied�
1.� CBC:�Leukocytosis
2.� D-�dimer�ELISA
3.� Cardiac�biomarkers�like�cardiac�troponin�

increased�because�of�RV�microinfarction
4.� ECG:

1)� Sinus� tachycardia�was�de�ned�as�an�
increase�in�sinus�rhythm�to�>�100�beats/
min.

2)� The� SI� Q3� T3� pattern� was� de�ned�
according�to�the�criteria�of�McGinn�and�
White�[83].
{S�wave�in�lead�I�and�Q�wave�in�lead�III,�
with�an�amplitude�of�more�than�0.15�mV�
(1.5� mm)� associated� with� inversion� of�
the�T�wave�in�lead�III}.
3)�Anterior�subepicardial�ischemic�aspect�
(negative� T�waves)�was� de�ned� by� the�
presence� of� pointed� and� symmetrical�
inverted�T�waves�from�V1�to�V4�or�beyond�
sometimes�with�QT�prolongation.
4)�Right�bundle�branch�block
5)�Right�axis�deviation�etc.
6)� Low� QRS� voltage� was� determined�
when�the�amplitude�of� the� largest�QRS�
deviation� in� the� peripheral� leads� was�
<5�mm.
7)� A� “pulmonary”� P� wave� was�
determined�when�its�amplitude�reached�
0.25�mV�(2.5�mm)�in�lead�II.

5.� Chest� X� ray:� chest� x� ray� is� normal� or�
nearly�normal�in�PE.

6.� 2D� Echocardiography:�Dilatation� of� right�
atrium� and� right� ventrical,� increased�
pulmonary�arterial�pressure,�Dyskinesia�
of�right�ventrical.�

7.� Venous�Doppler�of�lower�limbs
8.� Arterial�blood�gases:�Lacks�the�diagnostic�

utility,�even� though�both�Po2�and�Pco2�
often�decrease.

9.� CT�pulmonary�Angiography:�Cardinal�CT�
sign�of�PE� is� intraluminal� �lling�defect�
which� is� central� diagnostic� criteria� for�
pulmonary�embolus.

Statistical� analysis:� Descriptive� statistics� such�
mean,�SD�and�percentage�was�used�to�present�the�
data.�Microsoft� excel�was� used� to� generate� tables�
and�graphs.

Results

Most� of� the� patients� belong� to� the� age� group�
41-50� yrs� (26%).� Male� patients� (66%)� were� more�
compared�female�patients�(34%)�(Fig.�1).
In�present� study�most� common� risk� factor�was�

age� >� 40� yrs� (66%)� followed� by� previous� history�
suggestive�of�DVT�(44%)�(Table�1).

Study�on�Clinical�Profile�of�Pulmonary�Embolism
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Table�1:�Risk�factors�and�co�morbidities

Risk�factor/�Co�morbidity No.�of�Patients Percentage
Age�>�40�yrs 33 66%

Bed�rest�>�72�hrs 02 04%
Previous�history�s/o�DVT� 22 44%

COPD 04 08%
CCF 03 06%

Smoking�/tobacco 21 42%
Obesity�(�BMI�>30) 03 06%
Hypertension� 10 20%
Diabetes�mellitus 07 14%

Surgery� 02 04%
Hyperlipidemia� 09 18%

Pregnancy/�postpartum 01 02%
OC�pills 01 02%

Hip/�lower�limb�fracture 01 02%
Idiopathic 05 10%

� Fig.�2:�Symptomatology

Fig.�1:�Age�and�sex�wise�distribution�of�patients�with�pulmonary�embolism
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In� present� study,� dyspnea� (92%)�was� the�most�
common� symptom� followed� by� cough� (44%)� and�
chest�pain�(44%)�(Fig.�2).
In�present�study�tachypnea�(92%)�was�the�most�

common��nding�on�general�examination�followed�
by�tachycardia�(88%)�(Fig.�3).
Loud� P2� (52%)� was� the� most� common� �nding�

on�systemic�examination�followed�by�signs�of�DVT�
(42%)�and�Rales�(36%)�(Fig.�4).

Table�2:�Blood�investigations

Investigation No.�of�Patients Percentage
Hb�<�10�gm% 07 14%
Deranged�KFTs 03 06%
Deranged�LFTs 02 04%
Hyperlipidemia� 09 18%

ABG�showing�e/o�hypoxemia 45 90%
Hyperglycemia 08 16%

Fig.�3:�General�examination

Fig.�4:�Systemic�examination

Hypoxemia� (90%)� on� arterial� blood� gas�
analysis� was� the� most� common� abnormality� on�
blood� investigation� in� present� study� followed� by�
hyperlipidemia�(18%)�(Table�2).

Table�3:�Chest�X�ray�findings

Finding No.�of�Patients Percentage
Normal�CXR 24 48%
Cardiomegaly� 13 26%
Pleural�effusion� 07 14%
Hilar�congestion� 04 08%
Prominent�central�
pulmonary�artery

06 12%

Hamptons�hump 02 04%
Oligemic�lung�field 01 02%

Infilterates 07 14%

Study�on�Clinical�Profile�of�Pulmonary�Embolism
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In�present�study�48%�patients�had�a�normal�chest�
X�ray,�cardiomegaly�(26%)�on�chest�X�ray�was�the�
second�most�common��nding�(Table�3).

Table�4:�2�D�Echocardiography�and�color�Doppler�findings

Finding No.�of�Patients Percentage
RA�and�RV�dilatation 42 84%
Tricuspid�regurgitation 45 90%
Mild�pulmonary�
hypertension

�(SPAP�20-40�mm�of�Hg�)

03 06%

Moderate�pulmonary�
hypertension�

(SPAP�40-60mm�of�Hg)

17 34%

Severe�pulmonary�
hypertension

�(SPAP�>60mm�of�Hg)

25 50%

Normal�2�D�Echo 05 10%

In� present� study� tricuspid� regurgitation� (90%)�
was�most�common��nding�on�2D�Echocardiography�
(Table�4).

Table�5:�Location�of�thrombus�on�CT�pulmonary�angiography

Location No.�of�Patients Percentage
Main�pulmonary�artery 06 12%
Right�branch�of�main�
pulmonary�artery

12 24%

Left�branch�of�main�
pulmonary�artery

03 06%

Both�branches�of�main�
pulmonary�artery

23 46%

Lobar�and�segmental�
branches

45 90%

In� present� study� lobar� and� segmental� location�
(90%)�of� thrombus�was�most� common��nding�on�
CT�Pulmonary�angiography�(Table�5).

Table�6:�Electrocardiographic�changes

Finding No.�of�Patients Percentage
Sinus�tachycardia 44 88%
S1Q3T3�pattern 14 28%

Right�axis�deviation 10 20%
Right�bundle�branch�block 05 10%

P�pulmonale 06 12%
R�in�aVR 07 14%

T�wave�inversion�in�II,�III,�aVF 16 32%
T�wave�inversion�in�V1�–�V3 36 72%

Low�voltage�ECG 04 08%
Normal�ECG 04 08%

In� present� study� sinus� tachycardia� (88%)� was�
the� most� common� ECG� abnormality� followed� by�
T�wave�inversion�in�V1�–�V3�(72%)�(Table�6).

Discussion

Age�and�Sexwise�Distribution
Pulmonary� embolism� was� observed� in� all� age�

groups� with� a� tendency� to� increase� occurrence�
after� the�age� of� 40�years.�The�mean� age� observed�
in� our� study� was� 48� years� which� is� lower� than�
those� observed� in� the� ICOPER� [19]� (62.3� years),�
MAPPET� [20]� (63.5� years)� and� JASPER� [21]
(60�years)�studies.
Most� studies� show� a� tendency� towards� even�

distribution�by�gender.�In�our�study�we�observed�a�
higher�prevalence�of�the�male�gender�(66%),�which�
was�also�almost�consistent�with�the�MAPPET�study�
(59%)�[20].

Risk�Factors�and�Comorbidities

Analysis� of� risk� factors� identi�ed� age� over�
40�years�(66%)�and�previous�history�suggestive�of�
DVT� (44%)� as� the� most� prevalent,� corroborating�
epidemiological�data�in�literature�[22].
The� emergence� of� endothelial� degenerative�

changes� associated� with� presence� of� diseases�
that� predispose� to� thrombus� formation,� are� more�
frequently�seen�in�patients�over�40�years�of�age�this�
explains�the�high�prevalence�of�this�risk�factor.�With�
the�increasing�life�expectancy�of�the�population,�age�
should�become�an�increasingly�prevalent�risk�factor.
The�endothelial�changes�caused�by�a��rst�episode�

of� deep� vein� thrombosis� (DVT)� predispose� to�
disease�recurrence.�Previous�occurrence�of�DVT�had�
been�reported�in�44%�of�our�cases,�which�is�higher�
than�25%�in�ICOPER�[19]�and�29%�in�MAPPET�[20].�
These� observations� indicate� possible� bene�t� of�
continued�use�of�elastic�stockings�for�such�patients.
A� hip� or� lower� limb� fracture�was� documented�

in� 2%� of� the� sample,� which� is� lower� than� other�
studies�JASPER�[21]�(9%)�and�MAPPET�[20]�(11%).�
Similar�differences�are�also�observed�in�the�history�
of�abdominal�or�pelvic�surgery,�with�prevalence�of�
4%�in�our�sample�and�36%�in�JASPER�[21]�and�27%�
in�MAPPET�[20].�This�difference�can�be�explained�
by�the�characteristics�of�hospitals�involved�in�each�
of�the�studies.
Tobacco�use�(smoking/chewing)�was�reported�by�

42%�of�patients�and�quitting�should�be�encouraged�
as� it� is� one� of� the� few� risk� factors� considered�
modi�able.
As� co-morbidity,� hypertension� in� 20%� and�

diabetes� mellitus� in� 14%� in� our� study� and�
hyperlipidemia�was�observed�in�18%�of�the�patients.�
All�of�these�factors�may�play�a�contributory�role�by�
increasing�the�endothelial�dysfunction.�



Indian�Journal�of�Emergency�Medicine�/�Vol.�5�No.�1�/�January�-�March�2019

29

Symptomatology

In� the� present� study,� dyspnea� was� present� in�
92%,� a� bit� higher� to� the� result� of� Stein� et� al.� [23]�
that�demonstrated�presence�of�dyspnea�in�78%�and�
Hoellerich�et�al.�[24]�in�74%.
Pleuritic� chest�pain� is�more� correlated�with� the�

PE,� but� angina� pain� may� occur� in� patients� with�
ischemia�of� the� right� ventricle� (RV).� In� this� study�
a� prevalence� of� 44%� of� chest� pain� was� found,�
similar� to� the� �ndings� of� ICOPER� [19]� (49%)�and�
JASPER�[21]�(46%).
Chest� pain� was� reported� in� 85%� of� patients� in�

the� Bell� et� al.� [25]� study� and� 66%� in� the� PIOPED�
study�[26].
Cough�was�present�in�approximately�44%�of�our�

patients,�with�a�comparable�prevalence�in�the�two�
studies�of�Stein�et�al.�that�documented�it�in�37%�and�
55%�of�patients�[23,27].
Hemoptysis� was� observed� in� 16%� of� cases� in�

our� study,� while� in� 13%� of� patients� in� study� by�
Stein��et��al.�[23].
Fever�was� observed� in� 12%�of� patients,� similar�

to� the�14%� reported� in� all� the� subjects�studied�by�
PIOPED� [26],� demonstrating� the� importance� of�
differential� diagnosis� of� PE� in� in�ammatory� lung�
diseases�[28].
Syncope� was� observed� in� 18%� of� our� patients�

which�are�similar�to�that�found�in�14%�in�ICOPER�
[19]�and�20%�in�JASPER�[21].

General�Examination

In� the�present�study�on�general� examination,� it�
was�found�that,�tachycardia�(pulse�rate�>100�/min)�
in�88%�of�our�patients�and�tachypnea�(respiratory�
rate� >20)� in� 92%� of� our� patients.� This� is� a� little�
higher�with�the�MAPPET�[20]�study�which� found�
the�prevalence�of� tachycardia� in�71%�patients�and�
70%�by�Stein�et�al.�[23].
Hypertension�was�found�in�20%�of�patients�in�our�

study.�This�was�because�of�preexisting�hypertension�
and�more�prevalence�of�elderly�subjects.
Clinical� signs� of� hemodynamic� instability�were�

present� in� 12%� of� our� patients.� In� ICOPER� [19],�
only�5%�had�hypotension,�while�MAPPET�[20]�and�
JASPER� [21]� showed�higher�prevalence� (34%�and�
36%�respectively)�than�our�observations.�Not�with�
standing� these�differences� there� is�agreement�that�
this� is� a� greater� severity� subgroup� giving� rise� to�
grater�morbidity�and�mortality.
Raised� JVP� was� found� in� 26%� patients� higher�

than�study�by�Stein�et�al.�(13%)�[23].�This�might�be�

due�to�more�number�of�cases�with�right�ventricular�
dysfunction�as�compared�with�other�study.

Systemic�Examination

The� examination� of� cardiovascular� system�
revealed�accentuation�of�pulmonic�component�of�
second�heart�sound�which�was�the�most�prevalent�
finding� on� auscultation� with� a� prevalence� of�
52%�in�the�present�study.�A�study�by�Stein�et�al.�
reported�this�finding�in�15%�cases�this�difference�
might� be� due� to� more� number� of� minor� PE�
cases��[23].
A� right� ventricular� S3�was� found� in� 8%� of� our�

patients.� A� right� ventricular� lift� (left� parasternal�
heave)�was�present�in�8%,�this��nding�was�near�to�
comparable�with�study�by�Stein�et�al.�[23].
Most� common� �nding� on� examination� of�

respiratory�was�presence�of�rales�which�was�found�
in� 36%� of� our� patients.� This� �nding� was� also�
the� commonest� respiratory� �nding� in� study� by�
stein�et�al.�(21%)�[23].
We� found� signs� of� deep� venous� thrombosis�

(Edema,� erythema,� tenderness,� or� palpable� cord�
Homans�sign,�Moses�sign)� in�42%�of�our�patients.�
It�is�similar�to�prevalence�of�47%�found�in�study�by�
Stein�et�al.�[23].

Blood�Investigations

In�our�study,�evidence�of�low�PaO2�(hypoxemia�
PaO2� <� 80� mm� of� Hg� while� breathing� room� air)�
on� arterial� blood� gas� analysis� in� 90%� is� higher�
than� study� by� Stein� et� al.� [23]� based� on� PIOPED�
II�data.�This� low�arterial�PaO2� is� attributed� to� the�
ventilation�perfusion�mismatch�created�due�to�the�
effect�of�thrombus�in�pulmonary�circulation.
We�found�hyperlipidemia�in�18%�of�our�patients�

which�represents�modi�able�risk�factors� for�PE�as�
well� as� other� cardiovascular� conditions.�Whereas�
hyperglycemia� was� present� in� 16%� patients� as�
the� second� most� common� metabolic� abnormality�
after�hyperlipidemia.

Chest�Radiography

The� majority� of� patients� with� pulmonary�
embolism� have� abnormal� chest� radiographs� [29].�
However,� these� abnormalities� are� usually� subtle,�
nonspeci�c,�and�therefore�non�diagnostic.
The�major�role�of�chest�radiography�in�suspected�

pulmonary� embolism� was� to� exclude� competing�
diagnoses� and� to� evaluate� the� pulmonary�
parenchyma.
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In� present� study,� chest� radiographic� changes�
in� 52%� of� patients,� whereas� 78%� of� patients� in�
ICOPER��[19].
The� ICOPER� showed� that�pleural� effusion�was�

present�in�23%,�and�areas�of�pulmonary�in�ltrates�
in�17%�[19].�Our��ndings�identi�ed�pleural�effusion�
in�14%,�and�pulmonary�in�ltrates�in�14%�of�patients.

2�–�D�Echocardiography�and�Color�Doppler:

Tricuspid� regurgitation�was� the�most� common�
�nding�observed�in�90%�patients�in�our�study.
The�percentage�of�patients�with�RV�dysfunction�

on�echocardiography�was�84%,�which�is�higher�than�
study�by�Ribeiro�et�al.�[30]�(70%).�Severe�pulmonary�
hypertension�was�found�in�50%�of�patients.
2� D� Echocardiography� was� normal� in� 10%� of�

our�patients�corroborating�the�fact�that�normal�2�D�
Echo�does�not�exclude�the�diagnosis�of�pulmonary�
embolism.

Location�of�Thrombus�on�Ct�Pulmonary�Angiography

In� our� study� the� location� of� thrombus� on� CT�
Pulmonary�angiography�was�in�90%�cases�thrombus�
was�found�in�lobar�and�segmental�branches.
In� 46%� of� patients� thrombus� was� located� in�

both� main� branches� of� pulmonary� artery� and� in�
12%� patients� thrombus� was� located� in� the� main�
pulmonary�artery
24%� of� our� patients� had� thrombus� located� in�

right�pulmonary�artery�and�6%�had�the�thrombus�
located�in�left�pulmonary�artery.

Electrocardiographic�Changes

In� the� present� study,� the� ECG� changes� were�
present� in� 92%� of� cases.� This� marked� prevalence�
of� ECG� changes� should� be� attributed� to� the� fact�
that� the�patients�were�habitually�receives�cases�of�
submassive�and�massive�PE.
Our� study� shows� sinus� tachycardia� as� the�

most� prevalent� (88%)� ECG� abnormality� which� is�
comparable�with�study�by�Lenegre�et�al.�(90%)�[31].
T� wave� inversion� in� V1� to� V4� (anterior�

subepicardial� ischemic� pattern)� was� the� next�
most� common� abnormality� observed� in� 72%� of�
our�patients.�This�is�in�agreement�with�a�study�by�
Ferrari�et�al.�(68%)�[32]�and�Lenegre�et�al.�(89%)�[31].
In� a� series� of� 12� patients�with�massive� PE� and�

an� ECG� appearance� of� subepicardial� ischemia�
in� the� anterior� region,� a� very� early� myocardial�
scintigraphy� with� MIBI� concomitant� with� the�

existence�of� these�ECG�signs�did�not�demonstrate�
any�perfusion�defect�evocative�of�ischemia�[33].
Negative� T� waves� in� precordial� leads� are�

accompanied� in� almost� 50%� of� cases� by� negative�
T�waves� in� inferior� leads.�However,� the� latter�are�
more�transient.
The� S1Q3T3� pattern� was� observed� in� 28%� of�

our� patients� the� prevalence� of� this� classic� sign� of�
PE�appears�to�be�less.�A�similar�prevalence�of�28%�
was�reported�by�Cutforth�et�al.�[34]�but�the�studies�
by�Ferrari� et� al.� [32]�and�Lenegre� et� al.� [31]�report�
prevalence�of�this�abnormality�to�be�50%�and�52%�
respectively.
Right�Bundle�Branch�Block�was� seen� in� 10%�of�

our�patients�which�is�in�agreement�with�a�study�by�
Stein�et�al.�(15%)�[35].
Right�axis�deviation�was�seen�in�8%�in�our�study�

and�the�prevalence�of�low�voltage�ECG�in�our�study�
was�also�8%.�This�is�similar�to�study�by�Stein�et�al.�
[105]� who� showed� the� prevalence� of� 6%� for� this�
abnormality.
Whereas�a�normal�ECG�was�observed� in�8%�of�

our�patients�a�similar�prevalence�has�been�observed�
in�a�study�by�Ferrari�et�al.�[32]�and�Lenegre�et�al.�[31]�
who�reported�it�to�be�9%�and�13%�respectively.�This�
stresses� the� fact� that� a� normal� electrocardiogram�
does�not�rule�out�pulmonary�embolism.

Conclusion

VTE� is� a� common� cause� of� mortality� and�
morbidity� in� patients� hospitalized� for� surgical� or�
medical�illnesses.�It�is�often�misdiagnosed�and�not�
treated�in�time.�Signs�and�symptoms�are�nonspeci�c�
and� high� degree� of� clinical� suspicion� with� right�
application� of� diagnostic� tools� both� imaging� and�
non-imaging�are�vital�for�de�nitive�diagnosis.�With�
increasing� availability� of� radiographic� techniques�
the� likelihood� of� diagnosing� this� condition� has�
improved.� Prevention� of� VTE� in� high-risk� cases�
by� lifestyle� modi�cation� and� early� ambulation�
in� hospitalized� cases� especially� in� Indian� setting�
should� be� universally� practiced.� More� emphasis�
need� to� be� given� on� the� high� index� of� suspicion,�
early� and� appropriate� diagnostic� tests,� prompt�
therapy,�and�preventive�measures� to� improve� the�
outcome�in�VTE�patients.
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