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ABSTRACT 
 

The chapter efforts at presenting a practically orientated overview of principal 

problems of diagnostic and therapeutic pitfalls in pulmonary embolism (PE) affected 

elderly patients from the point of view of a geriatrician. In fact, all medical branches need 

to enhance their knowledge of PE in very old people and about the particularities of its 

clinical picture. 

It is absolutely logical and doubtless that every doctor in the period of the global 

ageing of the world‘s population should acquire at least fundamental awareness of the 

attitude to the elderly and geriatric medicine in general. This includes multi-morbidity, 

frailty and geriatric syndromes and their interrelationships. Moreover multi-morbidity in 

old age is tightly associated with polypharmacy. Multi-morbitity and polypharmacy 

increase the risk of PE in the ―old-old‖ ≥75 y. (especially the ―oldest old‖ ≥85 y.) people. 

Besides multi-morbidity danger lies mainly in the fact that it may mask symptoms of 

other serious illness. Overall therapy of any disease in the elderly should be focused not 

only on the disease proper but also protection and/or improvement of self-sufficiency and 

diminution of dependency.  

Life expectancy during the last century was practically doubled from 40 years 

hundred years ago to about 80 today. The elongation of human life is in the majority of 

cases associated with multi-morbidity and polypharmacy which moreover are usually 

accompanied by late age geriatric syndromes such as instability, immobility, 

incontinence, and intellectual disorders. In clinical practice every old patient should be 

assessed individually with holistic approach at admission to the hospital. Optimal medical 

treatment of the elderly should remove symptoms of the disease, achieve sufficient 

compensation of somatic status and prevent from complications. 

                                                        
*
 Corresponding author: Prof. Pavel Weber, M.D., PhD., Department of Internal Medicine, Geriatrics and Practical 

Medicine, Faculty Hospital and Masaryk University, Jihlavská 20 625 00 Brno, Czech Republic, Tel + Fax: 

00420-5-32232509, E-mail: p.weber @ fnbrno.cz. 



D. Prudius and P. Weber 212 

Pulmonary embolism (PE) in the elderly means an immediate threat of life. 

Especially in very old age clinical signs of PE are non-specific and could be both 

underdiagnosed and overdiagnosed. The significant share of the PE hospitalized patients 

is a group of people of advanced age (between 25-50%). 

The course of PE is more difficult and severe with higher mortality in comparison to 

younger people. In very old people (especially in the oldest old) with frailty and geriatric 

giants PE is relatively often occasional finding as cause for the death by obduction 

without any previous clinical symptoms. In the great majority of patients dying of PE, 

previous venous thrombembolism was not diagnosed or treated. 

The high occurrence of PE (particularly its silent form) is of crucial importance in 

the elderly mortality. Our recommendations would like to carry out preventive measures 

in all age groups (including the ―oldest old‖ and frail persons).  

DVT (deep venous thrombosis) is often nonocclusive and hence clinically silent 

prior to embolization. PE may not be recognized clinically, especially in older patients 

who frequently have cardio- and cerebrovascular events or lung diseases. Prophylaxis 

against PE is of paramount importance.  

We would like to emphasize the need of permanent thinking of the possibility of PE 

in the elderly with present risk factors and also the requirement of correctly assessed 

diagnoses and the start of therapeutic procedures as soon as possible. 

 

Keywords: advanced age, multi-morbidity, geriatric syndromes, frailty, polypharmacy, 

dehydration, immobilization, pulmonary embolism (PE), deep venous thrombosis (DVT) 

 

 

INTRODUCTION  
 

The goal of this chapter is presenting a practically orientated compendium of major 

problems of a clinical picture and therapeutic pitfalls in elderly patients with pulmonary 

embolism (PE) from the geriatrician‘s viewpoint. The elderly are extremely heterogeneous 

group with very different medical and social problems [11, 23]. The amount of the people in 

old age is permanently growing on the whole globe. For the seniors threatened with PE 

coming for admission or hospitalized general risks of contemporary medicine connected with: 

atomization of medicine; absence of holistic approach and contemporary multi-morbidity are 

to be taken on account.  

It is obvious that the physicians of all medical branches should acquire at least basic 

knowledge of geriatric medicine in the sphere of care for elderly patients to enhance doctor‗s 

knowledge of multi-morbidity, frailty, geriatric syndromes, polypharmacy [29, 80] and their 

interrelationships.  

In advanced age multi-morbidity is typical often in various combination with geriatric 

syndroms [35]. The risk of sudden deterioration of health status presented with geriatric 

syndromes with elevated risk of development of delirium, dehydration, pressure sore, 

malnutrition, etc. grows with age substantially. 

In clinical practice every elderly patient with suspection on PE should be assessed 

consistently individually at admission time and also during the stay in the hospital. Options of 

diagnostic and therapeutic efforts in advanced age by people with suspection of PE can be 

limited by physical and mental abilities. Optimal diagnostic and therapeutic procedures  
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should help in the assessment of precise diagnosis and remove symptoms of the disease, 

achieve sufficient compensation of somatic status and prevent from complications. The 

significant part of the new admitted elderly people with PE (mainly massive) is hospitalized 

in ICU (intensive care units of various kinds). Their hospital stay generally will be longer in 

comparison to younger people. We must envisage that probable share of PE among cohorts 

people of advanced age will grow hand in hand with the demographic prognosis. Therefore it 

becomes essential for all doctors of any medical specialisation to familiarise with 

fundamental gerontologic problems and queries. 

 

 

SPECIFICS OF ELDERLY POPULATION  
 

The civilisation progress points to increasing chance of higher survival and makes the life 

expectancy longer. Both in absolute and relative amounts the number of the elderly, very old 

and long-aged people are permanently increasing [6, 9]. This tendency will continue and it 

will culminate between 2050 and 2060 y., when in age pyramide will create groups of men 

and women ≥80 y. the largest group of the population [15, 68]. The fundamental overview of 

the problems of the geriatric medicine will be necessary in the future [2, 12], especially for 

professionals such as doctors, psychologists, nurses, social workers, physio- and occupational 

therapists, etc. 

The diseases (incl.PE) in old age are connected with miscellaneous health problems, 

loneliness, misunderstandings, loss of advisability, loss of self – sufficiency and formation of 

dependency, poverty, age segregation and ageism [36, 61].  

Aging is one of the basic processes analogically as growth and evolution. Finally, the 

aging process leads inevitably to the death of the organism. As opposed to previous periods of 

ontogenesis, such as intrauterine life, adolescence, menarche, menopause, its starting time 

cannot be clearly defined [49]. Aging is a multidimensional complex process. It is associated 

with increased entropy and apoptosis of cells of the organism [61]. In general it is associated 

with the deterioration of functions as listed in the Table 1 [43]. 

The substance of the aging process consists in chemical changes, dysregulation and 

variability in gene expression. 

Inseparable specific aging properties are reported below. 

 

 is endogenous, but can be influenced by external stimuli 

 is strictly individual 

 is progressive 

 is irreversible 

 is uneven 

 is associated with loss of function 

 

Aging is endogenously conditioned and genetically programmed (e.g., life expectancy of 

the animal species, etc.) [49]. Aging can be influenced by exogenous intervention (diet and 

regime measures, genetic manipulation, etc.) [61]. 
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Table 1. Changed organ functions connected with aging process 

 

Decreased function, or a size in% at age 75 years (= 100% value age 30)  

Weight of brain 56 

Cerebral blood flow 80 

Minute volume at rest 70 

Number of glomeruli 56 

Glomerular filtration 69 

pH adjustment speed 17 

Number of taste buds 36 

Vital lung capacity 56 

Handgrip strength  55 

Maximum oxygen consumption 40 

Number of axons in the spinal nerve 63 

Nerve impulse conduction velocity 90 

Body weight 88 

 

Changes in old age are regressive, irreversible and run asynchronously among organ 

systems [89]. Although the changes associated with aging are uniform, the course of the aging 

process is strictly individual and it is due to the deepening of differences between individuals. 

Aging affects all levels of the organism from the molecular through cellular and organ ones to 

the organism as a whole. 

This chapter is dealing with specific problems of elderly patients and it is emphasizing 

some of the important points in clinical gerontology, which are very closely connected to PE 

and generally to problems of medicine in care of the advanced age population [21, 28, 52].  

On the contrary there is remarkably higher necessity of long-term hospitalization in case 

of multimorbid seniors [30, 95]. The requirement of specific procedures, attitude and 

knowledge of the doctors will be in next decades only enlarged [13, 71, 72]. Knowledge of at 

least basic particularities of geriatric medicine will be of huge practical significance, because 

in the year 2050 there will live 2 billions of people older that 60 years on the Earth [55].  

The emergency situations together with multi-morbidity and functional declines in 

advanced age [13, 27, 86] will be more frequent in cardiovascular and respiratory system 

(incl.PE) [4, 73]. That is why we will try to briefly describe these relationships and mention 

them.  

Practically all these states (multi-morbidity, geriatric syndromes, etc.) are very important 

and very frequent in advanced age and with which they are directly connected [25, 97]. They 

can modify clinical picture of any diagnosis, inclusive of PE. Among the causes of the 

morbidity in old age the forward position [15, 94] is being taken by the diseases of the 

cardiovascular system conditioned mainly with atherosclerosis. Venous trombembolism 

(VTE) occupies important position among them inclusive of pulmonary embolism (PE) 

Aging and its manifestation as currently comprehended such as frailty, functional 

disorders and decreasing mental abilities are not standard signs of ageing process but they are 

mostly consequences of simultaneously on-going diseases [36, 51]. The aim of new 

interventional gerontology is expansion of active life period and sustaining functional 

abilities as long as possible. 
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Geriatric medicine efforts to sustain adequate physical and mental activities, to preserve 

self-sufficiency and to treat diseases approaprietely as soon as possible in case they fall ill. It 

supports the way orientated to successful healthy ageing [6, 49]. Increasing amount of elderly 

people in last decades and considerably small awareness of this fact in wider medical public 

makes this chapter very important [88].  

 

 

PULMONARY EMBOLISM IN ADVANCED AGE – IMPORTANT PROBLEM 

OF CONTEMPORARY MEDICINE 
 

The new guidelines of the European Society of Cardiology (ESC) solve the diagnosis and 

management of acute PE with a complex view [46]. The issues as deep venous thrombosis 

(DVT) and pulmonary embolism (PE) create a continuum of venous thromboembolic disease 

(VTE), which is of essential significance for elderly patients, and offer constant diagnostic 

and therapeutic challenges to doctors caring for patients of any age (especially of advanced 

age). For multiple causes, the incidence of both DVT and PE rise with growing age [33]. 

Decrease in the low extremities muscle mass, is the assumption stage for stasis of blood 

circulation. There are increased thrombotic tendencies in advanced age [66], beginning 

around the age of 60. In the age cathegory over 85 y. the risk group for VTE may be involved 

up to 20%. These include impaired vascular wall, changed fibrinolysis and hypercoagulable 

states. DVT and PE are two sides of the same coin. People with DVT are in permanent short-

term risk of PE and long-term risk of recurrence of DVT or PE and developing of post-

thrombotic syndrome of low extremities [57].  

The diagnosis of VTE in the elderly is difficult, although the presentation is usually quite 

similar to that observed in younger people [90]. The most common symptom of PE is some 

complaint of chest discomfort or pain, observed in about 35% of patients in most series, 

generally without hemoptysis. Dyspnea and tachypnea occur often as a part of the PE clinical 

picture. Although circulatory failure occurs in a relatively small proportion of the elderly 

patients, this share of them is much more likely to have signs of massive pulmonary emboli 

and often they have neurologic deficits and pulmonary hypertension.  

Half of the people (in advanced age essentialy more), who have PE, are asymptomatic. 

With increasing age the number of people with silent PE is significantly growing. This is, 

after myocard infarction and cerebrovascular events, the third most frequent cardiovascular 

cause of the death. Simultaneously it is one of the least often correctly diagnosed 

cardiovascular diseases.  

About 10% of the elderly may have in the setting of respiratory distress which presents 

only with confusion or atypical new radiographic findings on chest X-ray examination. The 

major diagnostic strategy [91] required is one of permanent suspicion to PE and take in 

account that, in any older hospitalized patient who presents as "failing to thrive," to hesitate 

and suppose whether this could be due to pulmonary embolism, because both the symptoms 

are atypical and standard laboratory findings are strongly nonspecific and the diagnosis is too 

often made postmortem. The classic triad of hemoptysis, pleuritic chest pain, and clinically 

apparent thrombophlebitis is observed only in less than 10% of elderly patients with VTE.  

Large emboli, or sometimes many repeated intermediate and smaller ones, can be fatal in 

a short time. When the heart is permanently overworked, it may enlarge (dilatate), and it may 
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eventually fail to perform. A large PE can cause heart or lung failure. This seems to be 

especially important in advanced age where CHD (heart failure too) has evidently an 

increasing tendency. Fortunatelly chances of surviving a PE increase when a physician can 

diagnose and treat the patient quickly.  

The acquired and genetic factors contribute commomnly to the likelihood of VTE [46]. 

The acquired predispositions include generally long-haul air travel, obesity [5], cigarette 

smoking, oral contraceptives, pregnancy, postmenopausal hormone replacement [48, 76], 

surgery [24, 81, 83], trauma, and medical conditions such as antiphospholipid antibody 

syndrome, cancer, systemic arterial hypertension [96], atrial fibrillation [74] and chronic 

obstructive pulmonary disease. On the other hand there are some patients with predisposing 

genetic factors which will never develop clinical evidence of clotting [69]. 

PE and DVT are usual problems in the elderly [44], they are present in the daily medical 

life. They both grow with age, but the influences of race and sex are small. Common 

anticoagulant therapy and new oral anticoagulant drugs (NOACs) allow to be effective in 

preventing both PE after DVT and recurrence of PE [83, 46, 58]. In persons with acute 

malignancy LMWH or anticoagulant therapy can be used for long-time or permanently. In 

other temporarily limited indications the appropriate period for their administration is usually 

limited by 3 months. They both are associated with essential 1-year mortality, suggesting the 

need to understand the role of related conditions as well as the indications for prophylaxis and 

the methods of treatment. Gangireddy [31] depicts preoperative risk factors associated with 

symptomatic VTE male gender, older age, corticosteroid usage, chronic obstructive 

pulmonary diseas, disseminated cancer, low albumin, recent weight loss, and low 

haematocrit. For diabetes mellitus (DM) ESI guidelines anticipate [46] low risk for PE. Some 

authors [7, 50] don‘t consider DM for increased PE risk development. Patients with a low 

probability of PE have a good prognosis (also in advanced age) in comparison to those with 

any risk factors [8]. In isolation, they have limited diagnostic and prognostic value to be used 

to rule in or rule out PE without further testing [93]. 

Necropsy studies in the United Kingdom [1] and Sweden [33, 59] continued to show a 

high occurrence of PE, which was considered the main cause of death in about 10% of 

necropsies. When the inpatient mortality in general hospitals is about 10%, it is estimated that 

about 1% of patients admitted to hospital die from PE. However, for every patient who dies of 

PE in a surgical ward, three die in non-surgical wards. This is not only a current problem of 

contemporary medicine but a serious one: the in-hospital mortality of the elderly people over 

the age of 65 with documented PE was 21% in the Prospective Investigation of Pulmonary 

Embolism Diagnosis –PIOPED [65] Study, and the 1-year mortality was 39% [84]. Heit‘s 

data suggest these numbers may be even higher [34].  

The clinical non-recognition of VTE prior to fatal PE implies that its detection and 

treatment (especially in advanced age) cannot have a major impact on its mortality; hence, 

identificaton and primary prophylaxis of hospitalized in-patients (medical and surgical) at 

high absolute risk of DVT is required for its prevention.  

The high occurrence of PE (particularly its silent form in the elderly people) has main 

significance in the elderly mortality. Our recommendations would like to emphasize the need 

of no underestimation of this fact and to carry out preventive measures and recommendations 

in all age groups (including ―oldest old, e.g., ≥85 y.‖ and frail persons. 
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Immobilization in medical ward is due to illness (e.g., heart failure, myocardial 

infarction, infection, malignancy, and stroke). The cumulative risk of DVT and PE increases 

with the duration of immobilization, suggesting a key role for venous stasis in the inactive leg 

in the pathogenesis of DVT.  

Prophylaxis against PE is of crucial importance because VTE is difficult to detect and 

constitues an excessive medical and economic burden [3, 39]. Mechanical and 

pharmacological measures and procedures frequently succeed in preventing this complication. 

Patients who have undergone orthopedic surgery interventions: mainly total hip replacement, 

total knee replacement, or cancer surgery will benefit from extended pharmacologic 

prophylaxis for a total of 4 to 6 weeks, especially with LMWH or UFH about 2 in 3 cases [10, 

69].  

Thromboembolic complications are prevalent and dangerous in the perioperative period. 

Between 20% and 30% of patients undergoing general surgery develop deep venous 

thrombosis, and the occurrence is as high as 40% in hip and knee surgery, gynecological 

cancer operations, open prostatectomies, and major neurosurgical procedures (mainly in 

advanced age) [81, 83]. Although fatal pulmonary embolism occurs in 1% to 5% of all 

surgical patients, it accounts for a larger proportion of operative deaths in middle-aged and 

older individuals. Because DVT and PE can be difficult sometimes to assess correctly and 

treat, huge effort has been focused on prophylaxis. 

Patients at high risk can obtain a combination of mechanical and pharmacological 

measures. Compressive stockings and pneumatic compression devices may be useful as 

prophylactic measures. As therapeutic preventive intervention can be used mini-dose 

unfractionated heparin (5000 units subcutaneously twice or preferably three times daily), low-

molecular-weight heparin, a pentasaccharide or warfarin (or new anticoagulant drugs) 

administration. 

Generally the dates from the literature suggest that any association of age with risk of 

bleeding on heparin or warfarin is weak, in comparison and contrast with the strong, 

consistent finding of an exponential increase in thrombembolic risk with age [39, 41]. 

However, geriatritians should consider several practical considerations when prescribing oral 

anticoagulants to the elderly [6, 15, 49, 61]. 

 

1.  Sensitivity to the anticoagulant effect of a given dose increases with age (e.g., 

decrease of daily dose of warfarin) 

2.  Polypharmacy (including self-medication) increases the risk of drug interactions 

which alter oral anticoagulant effect, or which increase the risk of bleeding (e.g., 

aspirin, NSAD, etc.) 

3.  Increased prevalence of concurrent or intercurrent illness also increases the risk of 

bleeding (e.g., severe anemia, gastrointestinal bleeding, renal failure, hemorrhagic 

stroke, bleeding disorder) 

4.  Decreased compliance or decreased access to monitoring – also increases risk of 

bleeding  
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DVT AND PE IN OLD AGE - ONE UNITED PROBLEM WITH  

VARIOUS CAUSES AND MULTIPLE PROCEDURES FOR SOLUTION  

OF COMMON VTE 
 

The interrelations between DVT and PE in old age are similar to that of the younger 

patients. Permanent consideration about the use of standard diagnostic and therapeutic 

strategies will be a benefit for the patients in geriatric medicine and also enhance the mental 

equilibrium and professional satisfaction of physicians caring for the elderly. 

 

 

Deep Vein Thrombosis 
 

The incidence of deep vein thrombosis increases with age. 

 

Etiology 

Immobilization, long lasting sitting (during long bus journeys or air travel), or even a 

relatively prevailing sedentary existence can lead to venous stasis and predisposes to 

thrombosis, because the emptying of veins in the lower limb depends fully on skeletal 

muscles that pump blood and on one-way venous valves that inhibit retrograde flow. Since 

insufficient venous valves lead to DVT, which only further damages the valves, deep vein 

thrombosis tend to the recurrence.  

DVT occurs in 20 to 25% of patients >40 after routine surgery and in almost 50% after 

hip surgery when no prophylaxis is given. 

 

Symptoms and Signs 

DVT usually occurs in the lower extremities, regardless of the cause. The typical 

symptom is rapid onset of unilateral leg swelling with dependent edema – in advanced age 

predominantly asymptomatic. Commonly, patients first note swelling when they awaken after 

a night. Usually swelling is maximal at the ankle and lower leg, with appearance during 1 or 2 

days.  

Calf vein thrombosis may be without any symptoms or cause mild tenderness and edema. 

Calf vein thrombosis without swelling is common only among sedentary or bedridden 

patients, which may be frequent, especially in ―oldest old‖ people (≥85 y.) and generally frail 

persons in any age. 

Complications of DVT include venous thromboembolism, particularly pulmonary 

embolism (which can lead to death within 30 minutes of onset). 

 

Diagnosis 

Risk factors (e.g, dehydration, estrogen use [48, 76], heart failure, hip fracture, 

immobilization or decreased physical activity, malignancy, hypercoagulable states, obesity 

[5], polycythemia, thrombocytemia, trauma, venous damage) should be taken in account 

unless the cause is clear.  
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Prophylaxis 

In orthopedic procedures DVT is common among the elderly patients because they 

ordinarily undergo high-risk orthopedic procedures, particularly semi-elective or urgent 

surgery (e.g., after a traumatic fracture). If the procedure involves the low extremities, the 

value of low-dose heparin is limited; full-dose heparin or warfarin is effective, but each has a 

significant risk of bleeding.  

After elective total hip replacement, the incidence of proximal deep vein thrombosis 

(without prophylaxis after surgery) approaches 25%, and the incidence of fatal pulmonary 

embolism is 3 to 4%. Prophylaxis reduces the prevalence of venous thromboembolism by 30 

to 50%.  

Low-dose heparin or low-molecular-weight heparin reduces the occurrence of deep vein 

thrombosis by at least 50%.  

 

Treatment 

The long-term aim of DVT therapy is the prevention of pulmonary embolism and chronic 

venous insufficiency. 

Patients >70 y. (especially women) receiving warfarin therapy are at higher risk of 

bleeding. Since many elderly persons with arthritic or neurologic disorders fall frequently, the 

use of warfarin is generally limited and relatively contraindicated in patients >80 y. and frail 

patients >70 y. 

 

 

Pulmonary Embolism 
 

Since the symptoms and signs are nonspecific, pulmonary embolism may be 

overdiagnosed or underdiagnosed, especially in advanced age and frail elderly people. 

Patients with cardiac and respiratory diseases and failure are especially at a risk of 

misdiagnosis. 

The first step in correct assessment, the diagnosis is a thorough physical examination 

with the target to exclude alternative diagnoses, for example, congestive heart failure, 

coronary artery disease, malignancy, and infections that are all frequent in the old age and 

may be sometimes be confused with pulmonary embolism.  

The most usual and serious major mistake is one of omissions, when the diagnosis simply 

is not considered clinically and is confirmed only at autopsy. Pleural changes and any local 

changes in vascularity may be detected if the X-ray is carefuly studied. Unfortunatelly the 

majority of very sick people (also with PE) have an essentially normal chest roentgenogram. 

 

New PE Classification 

According to the new ESC guidelines [46] taking in account the risk of early mortality 

divide acute PE to 4 risk groups: 

 

1.  High risk group – with shock or hypotension (decrease of blood pressure) for 15 

minutes with exclusion as cause hypovolemia, new arrythmia and sepsis 

2.  Intermediate-high risk group - without shock or hypotension – sPESI >1; positive 

biomarkers and right ventricle dysfunction. 



D. Prudius and P. Weber 220 

3.  Intermediate-low risk group – hemodynamicaly stabile; sPESI ≥ 1 

4.  Low risk group – hemodynamicaly stabil; sPESI = 0 

 

Etiology 

Bed rest and physical inactivity are the greatest risks for developing of DVT and PE. 

Certain diagnosis common among the elderly (e.g., trauma to leg vessels, obesity [5], heart 

failure, malignancy, hip fracture, myeloproliferative disorders) predispose them to venous 

thrombosis, as do smoking, estrogen usage [48, 76], tamoxifen therapy, the presence of a 

femoral venous catheter, and surgery [5]. Risk factors for venous thrombosis are vessel wall 

injury, stasis, and conditions that increase the tendency of the blood to clot, including rare 

deficiencies of antithrombin III, protein C, and protein S as well as disseminated intravascular 

coagulation, polycythemia vera, or the presence of a lupus anticoagulant or antiphospholipid 

antibodies. Ageing is also associated with increased coagulation and products of fibrinolysis, 

resulting in an overall prethrombotic state. 

About 90% of blood clots that cause pulmonary embolism come from lower legs. The 

risk that a clot will embolize in the lungs is greater if the clot is in the popliteal or iliofemoral 

vein (about 50%) than if it is placed to the calf veins (< 5%). Less common sites of 

thrombosis that may lead to pulmonary embolism are the right atrium, the right ventricle, and 

the pelvic, renal, hepatic, subclavian, and jugular veins. 

 

Symptoms and Signs 

Clinical signs and symptoms of PE are generally often non-specific [51, 91]. In advanced 

age it is much more atypical than in younger individuals. In elderly patients, the most 

common symptoms are tachypnea (respiratory rate >16 breaths/minute), shortness of breath, 

chest pain that may be pleuritic, anxiety, leg pain or swelling, hemoptysis, and syncope. 

Patients who have small thromboemboli may be asymptomatic or have atypical symptoms. 

Nonspecific symptoms of pulmonary emboli in the elderly may imitate such non specific 

signs as persistent low-grade fever, change in mental status, or an airway infection. 

Patients with pulmonary embolism [93] commonly present with one of the following 

symptom patterns: (1) diagnostically confusing syndromes (confusion, unexplained fever, 

wheezing, resistant heart failure, unexplained arrhythmias); (2) transient shortness of breath 

and tachypnea; (3) pulmonary infarction (pleuritic pain, cough, hemoptysis, pleural effusion, 

pulmonary infiltrate); (4) right-sided heart failure along with shortness of breath and 

tachypnea secondary to pulmonary embolism; or (5) cardiovascular collapse with hypotension 

and syncope. Fewer than 20% of elderly patients have the classic triad of dyspnea, chest pain, 

and hemoptysis. If tachypnea is absent, pulmonary embolism is improbable. 

The most common physical findings are tachypnea, tachycardia, fever, leg edema or 

tenderness, cyanosis, and a pleural friction rub. Although most elderly patients with 

pulmonary embolism have deep vein thrombosis as the initial source of the embolus, only 

33% have clinical signs of lower limb thrombosis. 

About 1/3 of elderly patients with PE have pleural effusions, which are usually unilateral. 

About 2/3 of these effusions are bloody. Bloody pleural effusions usualy have a pulmonary 

infiltrate on chest x-ray that suggests hemorrhagic consolidation of the lung parenchyma. The 

infiltrate usually resolves over several days. About 10% of patients with pulmonary emboli, 

especially those with severe heart failure, develop pulmonary infarction.  
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Syncope, a systolic blood pressure < 100 mm Hg, or a markedly decreased systolic blood 

pressure in a hypertensive patient suggests the possibility of a massive pulmonary embolism 

or, in a patient with marginal cardiopulmonary function, a significant embolus.  

A patient who is hypotensive due pulmonary embolism has elevated right atrial and 

ventricular pressures (as measured by a pulmonary arterial catheter). Thus, a normal right 

atrial or ventricular pressure in a patient with hypotension disagrees with pulmonary 

embolism as the cause of clinical status.  

 

Diagnosis 

The essential decision for determining the extent of testing is the clinical assessment of 

pretest probability [8]. The clinical probability score tests (Wells or Geneva score) of 

pulmonary embolism pretest shifted patients into low-, moderate-, or high-probability groups. 

This grouping is combined with the results of ventilation-perfusion scans or of spiral chest 

CT scans to determine whether further examinations are necessary.  

ESC guidelines emphasize new prognostic assessment of people with PE, called the 

pulmonary embolism severity index –PESI [17, 18] or simplified version known as sPESI. 

The advantage of PESI or sPESI [37, 70] usage is an ability to identify patients at low risk 30-

day mortality (PESI Class I and II). To use sPESI in emergency department is relatively easy 

and very useful because it takes in account following data: age >80y.; active malignancy; 

chronic cardiac failure or chronic pulmonary disease; blood pressure < 100 mm Hg; heart 

frequency ≥110/min.; oxygen saturation <90%. Presence of any mentioned points counts 1 

point. With 0 point together there is a risk of 30-day mortality 1% and with ≥1 point is 10.9% 

[70]. The combination of d-dimers examination and pretest clinical probability scores can 

exclude probability of PE without making of further examininations in about 30% [63, 92].  

Very useful and easy for diagnosis of PE in daily clinical practice in elderly patients 

seems to be the combination of clinical pretest probability (PTP) and D-dimer result [60, 78]. 

In VIDAS study the combination of a negative D-dimer result and non-high PTP effectively 

and safely excludes PE in an important proportion of outpatients with suspected PE [14].  

 

Laboratory Findings and Imaging Techniques 
A chest x-ray, an ECG, and arterial blood gas values should be examined. In the high and 

intermediate risk PE group patients a spiral chest CT scan is an adequate examination. If 

pulmonary embolism is still considered as probable despite negative CTPA, the next step is 

usually a ventilation-perfusion lung scan. Finding deep vein thrombosis with ultrasonography 

indicates the need for anticoagulation and usually eliminates the need for further testing for 

pulmonary emboli. 

Chest x-rays: Results of chest x-rays may be normal or may show nonspecific 

abnormalities, e.g., atelectasis, an elevated hemidiaphragm, pleural effusion, or an infiltrate.  

Computed tomographic pulmonary angiography (CTPA) constitutes the gold standard 

test and represents diagnostic imaging examination of the first choice for pulmonary 

embolism [40, 64]. Nowadays is CTPA overprescribed because other results have a lack and 

pifalls of interpretation (PE probability pretest, d-dimer levels, biomarkers, etc.) 

ECG: ECG findings are usually nonspecific; 1/3 of patients with pulmonary embolism 

have a normal ECG. Kukla [47] says that ischemic ECG patterns and elevated troponin on 

hospital admission in patients with PE represent independent risk factors for worse prognosis.  
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d-Dimer: Levels of d-dimer, a fibrin-specific product, are increased generally in patients 

with acute thrombosis [20, 38]. About 60% of patients < 50 years old who are suspected of 

having a pulmonary embolus have an abnormal d-dimer result. In contrast, 92% of  

patients >70 year have abnormal d-dimer levels, probably due to comorbid conditions [19]. 

Therefore, if d-dimer test results are negative, deep vein thrombosis or pulmonary embolism 

is implausible to be present, but positive test results are limited to use in patients older >70 

years. Many authors [62, 77] alert to the decreasing specificity of d-dimer assessment. Douma 

[20] shows that it comes up to 10% in people over 80 y.  

The use of d-dimers examination as a further important diagnostic procedure to exclude 

the diagnosis of VTE has been recommended because the test has a high sensitivity, although 

a low specificity. False positives may occur in patients with recent trauma or surgery, 

pregnancy, severe infections, malignancy and liver disease.  

Cavus [16] suggests in his study that inflammation plays an important role in discovery 

and prognosis of PE. He highlights the neutrophile/lymphocyte ratio (NLR) which predicts 

hospital mortality of PE if is twice higher.  

 

Biomarkers and Echocardiography 
Troponin complements clinical evaluation because it is able to show cardiomyocyte 

damage, helps the risk stratification triage and further management [73]. Other biomarkers are 

BNP (brain natriuretic peptid), NT-proBNP [22, 42] and other alternative biomarkers as 

surfactant protein D = SP - D [42] and growth differentiation factor factor-15 = GDF-15 [22]. 

Kati [42] depicts SP-D as the most significant and sensitive biomarker in cases of VTE 

connected with immobilization. 

Echocardiography may be also a useful determinant of the short-term outcome for 

patients with PE [75] and discovers dysfunction of right ventricle. In patients with high 

susceptibility of risky PE the missing of right ventricle failure or dysfunction can exclude in 

practice PE as the cause of hemodynamical instability. Negative echocardiographic 

examination can not naturally exclude any PE. In about 50% of cases with suspected PE it is 

negative. Therefore it is not recommended as a routine imaging examination for the diagnosis 

PE. If compression venous ultrasonography of low limbs proves signs of proximal DVT by 

clinical signs of PE, this finding establishes PE.  

 

Prognosis 
Generally the prognosis of acute PE correlates well with the step hemodynamic 

malfunction and right ventricle (RV) dysfunction. Any previous or present myocardial 

ischemia worsens RV function by the lack of oxygen. 

Anticipated mortality according to the new ESC recommendations [46] are 100-200 cases 

to 100,000 inhabitants (e.g.0.1%). Important letality accompanies PE nearly in 15% and 

further 30% of survivers are at a risk of recurrence of PE in following 10 years. In the early 

died persons is only 7% correctly diagnosed acute PE in the life.  

The mortality rate for hospitalized patients older >65 years with pulmonary embolism is 

21%. If pulmonary embolism is the primary diagnosis, the mortality rate is 13%; if it is a 

secondary diagnosis, the rate is 31%. Thus, many diseases and medical conditions - including 

heart failure, myocardial infarction, stroke, chronic obstructive pulmonary disease, cancer, 

and hip fracture--greatly increase the risk of death among hospitalized patients >65 years with 
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pulmonary embolism. Prognosis is the poorest for patients with a severe underlying cardiac or 

pulmonary disease or failure. 

In patients in age >65 years with a pulmonary embolus, the recurrence rate in the first 

year is 8%, and the 1-year mortality rate is 39% (21% inpatient mortality and an additional 

18% mortality during the first year). Elderly patients with deep vein thrombosis but without 

pulmonary emboli have a 21% mortality rate in the first year.  

 

Treatment 

Pulmonary embolectomy is not generally recommended in the elderly because it has a 

very low success rate and medical therapy is commonly quite effective. These procedures 

should be accepted in the geriatric community.  

Heparin prevents clot formation and extension. As the risk of death from pulmonary 

embolism is the greatest in the first few hours of development of a clot and since diagnostic 

test results often are not available for 8 to 12 hours, heparin should be given to patients with a 

moderate to high clinical probability of pulmonary embolism or deep vein thrombosis until all 

diagnostic results are available. Low-molecular-weight heparin (LMWH) is preferred to 

unfractionated heparin. LMWH can be given intravenously or more frequently 

subcutaneously once or twice a day, and laboratory monitoring may not be necessary. 

Long-term anticoagulation is begun commonly in the hospital with heparin and is 

continued after discharge, usually with warfarin or new anticoagulant drugs (NOACs). 

Recent studies as RE-LY [32]; RE-COVER for dabigatran [79] show that NOACs in the 

treatment of VTE generally and in prevention of the recurrence of DVT and PE have 

comparable outcomes. NOACs constitute an acceptable anticoagulant alternative which is 

similarly effective as warfarin for secondary prevention of VTE.  

NOACs could have some advantages for older persons with VTE. Their efficiency is less 

influenced with diet and majority of medical drugs. They allow better adherence to the 

therapy also in old age and are less severe on regular medical controls. Dabigatran acts as 

factor IIa inhibitor [79, 87]. Rivaroxaban and apixaban act as facto Xa inhibitors. EINSTEIN-

PE study [26, 67] proved rivaroxaban as equivalent and save approach to standard treatment 

in older adults too [54]. Similarly is presented the effect of apixaban in AMPLIFY-J Study 

[56] which was again well tolerated in people >65 y.  

Thrombolytic (fibrinolytic) therapy should be considered for patients with deep vein 

thrombosis involving the iliofemoral system. It is also useful for patients with massive 

pulmonary embolism who have significant pulmonary hypertension, obstruction of multiple 

segments of the pulmonary circulation, right ventricular dysfunction, or systemic hypotension 

(high risk group). Stein [85] presents in his study that thrombolysis saves the lifes but in USA 

they treated only 30% of hemodynamically unstabile patients with PE.  

But PEITHO study [45] didn‘t carry out in intermediate-high risk group any evidence of 

the advantages of thrombolytic therapy. In this risky groups the effect is a little controversial. 

It prevents hemodynamic decompensation, but worsens the risk of great hemorrhage and 

stroke [53]. The occurrence of any hemorrhagic complications was less frequent in the age 

group ≤75 y. That is why the majority of persons with high risk PE of advanced age will 

belong to contraindicated for the usage of thrombolysis. 

Prophylaxis reduces the incidence of fatal pulmonary emboli by two thirds in 

hospitalized patients. Simultaneously the risk of developing and growth of the venous clots is 

decreased. LMWH (e.g., enoxaparin, fondaparin, dalteparin, nadroparin, bemiparin, and other 
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LMWH are usually administred subcutaneously once a day) seems effective and safe and may 

reduce drug-induced adverse effects. Postoperative prophylaxis in orthopedy and general 

surgery with LMWH (see above) significantly decreases the incidence of VTE after a knee or 

hip replacement and in abdominal surgery [10, 41].  

Primary target in prophylaxis is preventing of thrombus extension and in later phase to 

prevent of recurrences of PE which could be fatal. There is no evidence that NOACs versus 

warfarin have better long-term results in prophylaxis of PE [58]. In daily medical practice the 

best solution is to choose among offered drugs on a case by case basis take in account 

patient‘s self-sufficiency, multi-morbidity, polypharmacy (incl.drug interactions), somatic 

and intelectual abilities, patient‘s preferences, monitoring constraints and limits in doctor‘s 

control, cost of treatment [58]. 

 

 

CONCLUSION 
 

The diagnostic and therapeutic approach to older patients should be consistently 

individualised. New diagnostic methods and therapeutic algorithms used in acute geriatric 

wards together enable us to treat successfully also multi-morbid patients in advanced age 

admitted by hospital doctors [49, 94]. Modern iatrotechniques make possible also the 

treatment (including recovery) and protect self-sufficiency and preserve quality of life in the 

elderly being acutely ill. 

Physicians committed to the care of elderly patients, are challenged with the diagnosis of 

venous thrombembolism due to a higher incidence, co-morbidities masking signs and 

symptoms and burdening referrals [82].  

We would like to emphasize the need to permanently think of the possibility of PE in 

elderly persons with present risk factors and in suspected cases the use of pretest probability 

scale as Wells or Geneva score as soon as possible [14, 60]. The requirement of correctly 

assessed diagnosis and starting of therapeutic procedures is crucial and essential proceeding 

for giving the hope to patient and generally, from the professional viewpoint, improvement of 

the prognosis. 
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