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CASE STUDY: EVOLUTION OF A PATIENT WITH PULMONARY EMBOLISM

Silvia Aura Costin1, Claudiu Elisei Tanase2, Alexia Anastasia Balta2, Raisa-Eloise Barbu1 , Lacramioara Ilie2, 
Anamaria Madalina Filip4

ABSTRACT

Pulmonary embolism (PE) poses a signifi cant health threat, with 350,000 annual cases in the United 
States, resulting in 100,000 deaths. PE arises from the obstruction of pulmonary arteries, typically by blood 
clots originating from deep veins. Risk factors mirror those of deep vein thrombosis, encompassing genetic 
and acquired factors. Timely diagnosis is imperative due to substantial mortality and morbidity rates, with 
various diagnostic modalities employed. Treatment options include anticoagulants, thrombolytics, surgical 
embolectomy, and inferior vena cava fi lters. We present a case from our orthopedics department, underscoring 
the importance of prompt diagnosis and intervention in managing PE. The case involved a 37-year-old male 
motorcyclist admitted post-trauma, who later developed acute dyspnea, leading to the diagnosis of high-risk 
PE. Thrombolysis with Actilyse was initiated, highlighting the critical role of rapid risk stratifi cation and 
treatment initiation in mitigating PE-related morbidity and mortality.
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Introduction

In the United States, pulmonary embolism 
mainly aff ects adults, with approximately 350,000 
cases reported each year, of which 100,000 have 
an unfavorable outcome, resulting in death. (1)

Pulmonary embolism (PE) represents the 
blockage of one of the pulmonary arteries in 
the lungs. In most cases, pulmonary embolism 
is caused by blood clots circulating to the lungs 
from the deep veins of the lower limbs or, 
rarely, from other areas of the body (deep vein 
thrombosis). (2)

Pulmonary embolism occurs when the 
blood fl ow in the pulmonary arteries is blocked 
by an embolus. Blood clots move upward through 
the right side of the heart, eventually reaching the 
lungs. (3)
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Figure 1 - Mechanism of pulmonary embolism
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Risk factors for pulmonary embolism are 
the same as those for deep vein thrombosis. 
A better understanding of these factors can be 
provided by Virchow’s triad: hypercoagulability, 
venous stasis, endothelial injury. (4)

Table 1 – Risk Factors for Pulmonary Embolism (5)

Risk factors
Genetic factors Aquired factors
Thrombophilia Prolonged immobilization
Mutation of the factor V 
Leiden Recent orthopedic surgery

Mutation of the 
prothrombin gene Malignancy

Hiperhomocisteinemia Permanent venous catheter
Protein C deficiency Obesity 
Protein S deficiency pregnancy

It is crucial to precisely determine the 
type of pulmonary embolism based on the 
presence or absence of hemodynamic stability. 
Thus, hemodynamically stable pulmonary 
embolism can range from mild, asymptomatic, 
or symptomatic (low-risk PE) to PE causing 
mild arterial hypotension but stabilizing 
with fluid therapy (intermediate-risk PE). 
Hemodynamically unstable pulmonary embolism 
(high-risk PE) is represented by PE with systolic 
arterial hypotension (SBP <90mmHg) or a 
decrease in SBP by 40mmHg compared to the 
initial value or arterial hypotension requiring 
vasopressor or inotropic therapy. These high-risk 
PE patients are more likely to progress to death 
due to obstructive shock (severe right ventricular 
failure). (4)

Timely diagnosis of pulmonary embolism 
is crucial due to the high associated mortality and 
morbidity, which can be prevented with early 

treatment. It is noteworthy that approximately 
30% of untreated patients die, while only 8% die 
after the initiation of timely therapy. (6)

The following investigations are conducted 
for the diagnosis of pulmonary embolism:

•	 Blood gas analysis
•	 Brain natriuretic peptide (BNP)
•	 Troponin
•	 D-dimers (8)
•	 Electrocardiography. The most 

common changes seen on EKG in 
patients with PE are tachycardia and 
nonspecific changes in the ST segment 
and T wave, the S1Q3T3 pattern (7)

•	 Chest X-ray: may be normal or may 
show some nonspecific changes: 
effusion or atelectasis (9)

•	 Computed tomographic pulmonary 
angiography (CTPA): is the method of 
choice for diagnosis (10)

•	 Pulmonary scintigraphy (11)
•	 Pulmonary angiography
•	 Echocardiography (12)
Before administering specific treatment, 

rapid risk stratification should be performed. 
Treatment options for pulmonary embolism 
may include the following: anticoagulants (13), 
thrombolytics (14), surgical embolectomy (15), 
inferior vena cava filters (16).

Case presentation: Presentation of a case 
from the case series of the Orthopedics and 
Traumatology Department of the County Clinical 
Emergency Hospital „St. Apostle Andrew” 
Galați, in 2019.

A 37-year-old male patient, of Roma 
ethnicity, a victim of a road accident 
(motorcyclist), is brought by the SMURD team 

Table 2 - Classification of patients with acute PE based on the risk of early mortality

Risk of early death Parameters and risk shocks
Shock or arterial 
hypertension

PESI class III-V or 
sPESI

Imagistic signs of RV 
dysfunction Biomarkers

Risk

High risk + + + +

Intermediate-high risk - + Both +

Low intermediate risk - + One +/Both -

Reduced risk - - optional assessment: both -
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to the County Clinical Emergency Hospital „St. 
Apostle Andrew” Galați. The clinical examination 
highlights: preserved consciousness, GCS = 
15 points, pale, sweaty skin, HR = 81bpm, BP 
= 100/60 mmHg, balanced cardio-respiratory, 
supple, depressible abdomen, no signs of 
meningeal irritation, swelling, and hematoma in 
the right thigh.

The paraclinical investigations carried out 
on the day of admission highlight:

Spine CT
• Native brain CT
• CT spine
• Native brain CT
• Femur X-ray: fracture in the upper 1/3 of 

the right femoral shaft
• Knee and leg X-ray: no pathological 

changes
• Cardio-pulmonary X-ray: accentuated 

diff use pulmonary interstitium bilaterally. 
Enlarged transverse diameter of the heart.

• Negative SARS-CoV-2 RNA
• Hemogram: leukocytosis with neutrophilia, 

decreasing hemoglobin values but within 
normal limits

• Secondary hyperglycemia
• Hepatocellular syndrome
• Other analyses within normal limits

Following the investigations, a 
splenectomy is performed with a favorable 
evolution. At 5 days after admission, orthopedic 
intervention is performed, achieving reduction 
and osteosynthesis of the bifocal femur 
fracture with a long Gamma nail, with a good 
postoperative evolution

Throughout the hospitalization, 
laboratory analyses normalize, but leukocytosis 
with neutrophilia persists.

.
Figure 2 - Follow-up X-ray of the hip and femur

At 2 days postoperatively, the patient 
discharges upon request, contrary to medical 
advice, with the following recommendations:

• Mobilization within pain limits with a metal 
frame or crutches, avoiding support on the 
operated pelvic limb for an additional 2 
months

• Rehabilitative physical therapy for the 
right hip and knee

• Continued thromboembolism prophylaxis 
with Clexane 0.6ml, 1 vial/day for an 
additional 20 days

• Suture removal 10 days after discharge
• Follow-up appointment in the specialized 

outpatient clinic in 2 months

6 

Figure 3 – Diagnoses at the time of discharge from the Orthopedics and Traumatology 

Department

Two weeks after discharge, the patient presents to the Emergency Department with 

suddenly onset dyspnea, cyanotic skin, profuse sweating, HR=120 bpm, BP=80/50 mmHg, 

SpO2=81% in room air. The following tests are performed:

 EKG: Sinus tachycardia, S1Q3T3 

The patient was admitted to the Orthopedics and Traumatology 
Department from June 12, 2021, to June 27, 2021, with the following 

Multiple Trauma from Road Traffic Accident
Driver injured in collision with other motor vehicles, unspecified, in a traffic accident

Thoraco-
Abdominal 
Trauma with 
Splenic Rupture

Intertrochanteric 
Fracture in the 
Middle 1/3 of the 
Femur

Rib Fracture 
VI-VII-VIII on
the left

Figure 3 – Diagnoses at the time of discharge from the 
Orthopedics and Traumatology Department
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Two weeks after discharge, the patient 
presents to the Emergency Department with 
suddenly onset dyspnea, cyanotic skin, profuse 
sweating, HR=120 bpm, BP=80/50 mmHg, 
SpO2=81% in room air. The following tests are 
performed:

Figure 4 – EKG performed at the time of admission - 
EKG: Sinus tachycardia, S1Q3T3

Echocardiography: pulmonary 
hypertension, dilated right ventricle, collapsed 
left ventricle due to the interventricular septum

Figure 5 – Echocardiogram performed at the time of 
admission

As a result of the clinical and paraclinical 
examination, the diagnosis of pulmonary 
embolism is suspected, and a decision is made to 
perform a CT pulmonary angiography.

Figura 6 – AngioCT performed to confi rm the diagnosis

Following the CT examination, the 
diagnosis of high-risk pulmonary embolism is 
established, and thrombolysis with Actilyse is 
performed.

After diagnosis and administration 
of thrombolysis, the patient does not show 
a favorable evolution and succumbs to the 
condition.

Discussion

According to a study conducted in Tokyo 
between 2010 and 2014, involving 1428 patients 
(795 females and 633 males), acute pulmonary 
embolism is more frequently encountered in 
older female patients, and they associate with a 
poor prognosis. (17) In our study, the patient was 
a 37-year-old male.

As observed, numerous risk factors can be 
involved in determining pulmonary embolism 
(genetic and acquired factors). Globally, over 
50% of hospitalized patients are exposed to the 
risk of venous thrombosis, and surgical patients 
have a higher risk compared to medical patients. 
(18) A study conducted between January 2010 and 
December 2011, including 18,151 patients with 
acute trauma or elective orthopedic procedures, 
emphasized that only 85 of the admitted 
patients developed pulmonary embolism, with 
24 undergoing surgery, and 61 suff ering acute 
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trauma. (19) In our case, the patient underwent 
splenectomy, followed by the reduction and 
osteosynthesis of a bifocal femur fracture, with a 
favorable outcome.

The major symptom reported by most 
patients with pulmonary embolism is sudden-
onset resting dyspnea, but it can also present as 
progressive effort-induced dyspnea. Additionally, 
patients may experience cough, hemoptysis, chest 
pain, and dyspnea. In severe cases, pulmonary 
embolism can lead to arterial hypotension, 
shock, or cardiac arrest. Isolated dyspnea with 
rapid progression occurs in the majority of cases 
in patients with extensive pulmonary embolism, 
causing significant hemodynamic impact. (20) 
In our case, the patient presented sudden-onset 
dyspnea associated with arterial hypotension 
(BP=80/50 mmHg) and a decrease in SpO2 to 
81% in atmospheric air.

For the management of patients with acute 
pulmonary embolism, prognostic assessment is 
necessary. The instruments used for prognostic 
evaluation of PE are the Pulmonary Embolism 
Severity Index (PESI) and the simplified PESI 
(sPESI). (21) According to a meta-analysis 
involving 21 studies, the Pulmonary Embolism 
Severity Index (PESI) has discriminatory power 
to predict short-term mortality. The accuracy 
of both PESI and sPESI is similar, but sPESI is 
easier to use. (21) This was evident in our case, 
where the patient was diagnosed with high-risk 
pulmonary embolism, and subsequently, the 
outcome was unfavorable leading to exitus.

Case Specifics

Despite the higher incidence of pulmonary 
embolism in female patients, our study included 
a male patient.

The presented patient underwent 
splenectomy, followed by the reduction and 
osteosynthesis of a bifocal femur fracture. In 
accordance with the aforementioned study, he 
is one of the few patients who developed PE 
following acute trauma or surgical interventions.

At the initial admission, following two 
surgical interventions, the patient exhibited good 
postoperative evolution.

Unfavorable evolution in a relatively short 
time, approximately 2 weeks, with sudden-onset 
symptoms, despite favorable evolution at the 
previous discharge.

Following the installed symptoms (sudden 
dyspnea, profuse sweating, cyanotic skin, and 
arterial hypotension) and investigations, the 
patient was diagnosed with high-risk pulmonary 
embolism, with subsequent unfavorable 
evolution, ultimately leading to the patient’s 
demise.

References

1.	 Victor F. Tapson, Pulmonary Embolism 
(PE), Jun 2021

2.	 Venous thromboembolism. National Heart, 
Lung, and Blood Institute. Nov. 16, 2019.

3.	 Pulmonary embolism (PE). Merck Manual 
Professional Version. Nov. 16, 2019.

4.	 Vyas V, Goyal A. Acute Pulmonary 
Embolism. [Updated 2021 Aug 11]. In: 
StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2022 Jan

5.	 Anderson FA, Spencer FA. Risk factors for 
venous thromboembolism. Circulation. 2003 
Jun 17;107(23 Suppl 1):I9-16

6.	 Carson JL, Kelley MA, Duff A, Weg JG, 
Fulkerson WJ, Palevsky HI, Schwartz JS, 
Thompson BT, Popovich J, Hobbins TE. The 
clinical course of pulmonary embolism. N 
Engl J Med. 1992 May 07;326(19):1240-5

7.	 Rodger M, Makropoulos D, Turek M, 
Quevillon J, Raymond F, Rasuli P, Wells PS. 
Diagnostic value of the electrocardiogram 
in suspected pulmonary embolism. Am J 
Cardiol. 2000 Oct 01;86(7):807-9, A10

8.	 Righini M, Van Es J, Den Exter PL, Roy 
PM, Verschuren F, Ghuysen A, Rutschmann 
OT, Sanchez O, Jaffrelot M, Trinh-Duc 
A, Le Gall C, Moustafa F, Principe A, Van 
Houten AA, Ten Wolde M, Douma RA, 
Hazelaar G, Erkens PM, Van Kralingen KW, 
Grootenboers MJ, Durian MF, Cheung YW, 
Meyer G, Bounameaux H, Huisman MV, 
Kamphuisen PW, Le Gal G. Age-adjusted 
D-dimer cutoff levels to rule out pulmonary 
embolism: the ADJUST-PE study. JAMA. 
2014 Mar 19;311(11):1117-24

9.	 Worsley DF, Alavi A, Aronchick JM, 



231

Chen JT, Greenspan RH, Ravin CE. Chest 
radiographic findings in patients with 
acute pulmonary embolism: observations 
from the PIOPED Study. Radiology. 1993 
Oct;189(1):133-6

10.	 Ghaye B, Szapiro D, Mastora I, Delannoy 
V, Duhamel A, Remy J, Remy-Jardin M. 
Peripheral pulmonary arteries: how far in the 
lung does multi-detector row spiral CT allow 
analysis?  Radiology.  2001 Jun;219(3):629-
36

11.	 Reid JH, Coche EE, Inoue T, Kim EE, Dondi 
M, Watanabe N, Mariani G., International 
Atomic Energy Agency Consultants’ Group. 
Is the lung scan alive and well? Facts and 
controversies in defining the role of lung 
scintigraphy for the diagnosis of pulmonary 
embolism in the era of MDCT. Eur J Nucl 
Med Mol Imaging. 2009 Mar;36(3):505-21

12.	 Grifoni S, Olivotto I, Cecchini P, Pieralli F, 
Camaiti A, Santoro G, Conti A, Agnelli G, Berni 
G. Short-term clinical outcome of patients 
with acute pulmonary embolism, normal 
blood pressure, and echocardiographic right 
ventricular dysfunction.  Circulation.  2000 
Jun 20;101(24):2817-22

13.	 Stein PD, Hull RD, Matta F, Yaekoub AY, 
Liang J. Incidence of thrombocytopenia 
in hospitalized patients with venous 
thromboembolism. Am J Med. 2009 
Oct;122(10):919-30

14.	 Goldhaber SZ, Haire WD, Feldstein ML, 
Miller M, Toltzis R, Smith JL, Taveira da Silva 
AM, Come PC, Lee RT, Parker JA. Alteplase 
versus heparin in acute pulmonary embolism: 
randomised trial assessing right-ventricular 
function and pulmonary perfusion. Lancet. 
1993 Feb 27;341(8844):507-11

15.	 Lee T, Itagaki S, Chiang YP, Egorova 
NN, Adams DH, Chikwe J. Survival and 
recurrence after acute pulmonary embolism 
treated with pulmonary embolectomy or 
thrombolysis in New York State, 1999 to 
2013. J Thorac Cardiovasc Surg. 2018 
Mar;155(3):1084-1090.e12

16.	 PREPIC Study Group. Eight-year follow-up 
of patients with permanent vena cava filters 
in the prevention of pulmonary embolism: 
the PREPIC (Prevention du Risque 
d’Embolie Pulmonaire par Interruption 

Cave) randomized study. Circulation. 2005 
Jul 19;112(3):416-22

17.	 Tanabe Y, Yamamoto T, Murata T, Mabuchi 
K, Hara N, Mizuno A, Nozato T, Hisatake S, 
Obayashi T, Takayama M, Nagao K. Gender 
Differences Among Patients With Acute 
Pulmonary Embolism. Am J Cardiol. 2018 
Sep 15

18.	 Cohen AT, Tapson VF, Bergmann JF, 
Goldhaber SZ, Kakkar AK, Deslandes 
B, et al. Venous thromboembolism risk 
and prophylaxis in the acute hospital care 
setting (ENDORSE study): a multinational 
cross-sectional study. Lancet. 2008 Feb 
2;371(9610):387-94.

19.	 Gudipati S, Fragkakis EM, Ciriello V, 
Harrison SJ, Stavrou PZ, Kanakaris NK, 
et al. A cohort study on the incidence and 
outcome of pulmonary embolism in trauma 
and orthopedic patients. BMC Med. 2014 
Mar 4;12:39.

20.	 Jan Bĕlohlávek, Vladimír Dytrych and 
Aleš Linhart, Pulmonary embolism, part 
I: Epidemiology, risk factors and risk 
stratification, pathophysiology, clinical 
presentation, diagnosis and nonthrombotic 
pulmonary embolism. Clinical Cardiology. 
2013 Spring; 18(2): 129–138

21.	 Zhou XY, Ben SQ, Chen HL, Ni SS. The 
prognostic value of pulmonary embolism 
severity index in acute pulmonary embolism: 
a meta-analysis. Respir Res. 2012 Dec 
4;13(1):111.


