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Summary

Introduction. The analysis of the demographic situation in Poland, as in many other
developed and developing countries, clearly indicates the process of population ageing.
The literature highlights the need for a different approach to the elderly, both in terms of
diagnosis and throughout the treatment process.

These patients have an increased risk of impairment as well as an increased risk of
complications and/or extended/repeated hospitalisation.

Aim. The aim of this study was an attempt to determine the best diagnostic procedures
for elderly patients with peripheral arterial disease (PAD).

Material and methods. The study was designed as a retrospective one. Two hundred
and fifty patients over 70 years old with suspected PAD were evaluated. All patients un-
derwent physical examination and Doppler ultrasound examination. CT angiography was
performed in 37 patients (14.8%).

Results. 29 patients (11.6%) with intermittent claudication had no haemodynamically
significant lesions in Doppler ultrasound examination. In the remaining ones various de-
grees of atherosclerotic changes were found. CT angiography was performed in patients
who were candidates for surgery.

Conclusions. In most cases Doppler ultrasound is the specific method to evaluate the
haemodynamic significance of atherosclerotic lesions in the lower limbs. It is a simple and
safe procedure in elderly patients. Considering multi-disease and the overall condition
of older patients attention should be given to whether the lesions are responsible for the
symptoms. This is important for the decision on further management of the patient. CT an-
giography is of the greatest importance in the diagnostic process when planning surgery
and should not be used as a basic diagnostic method.

Streszczenie

Wstep. Analiza sytuacji demograficznej w Polsce, podobnie jak w wielu innych krajach
rozwinietych i rozwijajgcych sig, wskazuje jednoznacznie na proces starzenia sie spote-
czenstwa. W pismiennictwie zwraca sie uwage na konieczno$¢ odmiennego podejscia do
0s6b w wieku podesztym zaréwno w zakresie diagnostyki, jak i catego procesu leczenia.
W przypadku pacjentdw z tej grupy istnieje zwiekszone ryzyko pogorszenia sprawnos$ci,
powikfan i/lub przedtuzonej/powtdrnej hospitalizacji.

Cel pracy. Celem pracy byta proba okreslenia optymalnego postepowania diagnostyczne-
go u chorych z objawami przewlektego niedokrwienia korczyn dolnych w wieku podeszlym.

Materiat i metody. Dokonano retrospektywnej analizy 250 chorych powyzej 70. roku
zycia diagnozowanych w Klinice Chirurgii Naczyniowej w okresie od 1.06.2015 do
01.06.2016 roku z podejrzeniem przewlektego niedokrwienia koriczyn dolnych. Przepro-
wadzono badanie przedmiotowe i podmiotowe. Wszyscy pacjenci z tej grupy mieli wyko-
nane badanie USG Doppler tetnic konczyn dolnych. U 37 (14,8%) pacjentéw wykonano
badanie angio-TK tetnic konczyn dolnych.

Wyniki. U 29 (11,6%) chorych nie stwierdzono w badaniu USG istotnych zmian miaz-
dzycowych, mogacych byé powodem dolegliwosci, z ktérymi pacjenci zgtaszali sie na
badanie. U pozostatych stwierdzono réznego stopnia zmiany miazdzycowe powodujace
zwezenia o réznym stopniu istotno$ci hemodynamicznej. Pacjenci z grupy, w ktérej wyko-
nywano angio-TK, stanowili grupe kwalifikowang do leczenia operacyjnego.
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Whioski. Ultrasonografia dopplerowska jest badaniem specyficznym, ktére pozwala
w wiekszosci przypadkéw okresli¢ stopien zaawansowania i istotno$¢ hemodynamiczng
zmian miazdzycowych w obrebie konczyn dolnych. U pacjentéw w wieku podeszlym w wiek-
szosci przypadkéw w USG Doppler mozna stwierdzi¢ obecno$é zmian miazdzycowych, na-
lezy jednak zwréci¢ uwage na istotno$¢ hemodynamiczng opisywanych zmian. Biorgc pod
uwage m.in. wielochorobowo$¢ i stan ogdlny pacjentéw w wieku podeszlym, nalezy zwrdcié
uwage, czy opisywane zmiany miazdzycowe w tetnicach konczyn dolnych sa podstawowym
czynnikiem warunkujgcym wystepowanie dolegliwo$ci, co ma istotne znaczenie w planowa-
niu dalszego leczenia. Badanie angio-TK tetnic konczyn dolnych w procesie diagnostycznym
ma najwieksze znaczenie podczas planowania leczenia operacyjnego i nie powinno by¢ wy-
korzystywane jako podstawowa metoda diagnostyczna (tzw. pierwszego rzutu).

INTRODUCTION

The analysis of the demographic situation in Poland,
similarly to many other developed and developing coun-
tries, clearly shows the process of ageing of society. Over
the last 25 years we have been observing the demo-
graphic transition to slow down and the age structure to
significantly change in Poland. Since the beginning of the
nineties of the 20" century the average resident of Poland
has aged by nearly 7 years. At the end of 2013 the popula-
tion of Poland was 38.5 million. There were approximately
5.7 million individuals aged 65 or more. In 1989-2013 the
number of elderly people increased by almost 1.9 million
and their proportion in the general population rose by
4.7 percentage points, i.e. from 10% in 1989 to 14.7% in
2013. The number of individuals aged 65 years or more
has been growing and, according to predictions for the
next 20 years, will continue growing (1).

It is emphasised in the literature that a different ap-
proach should be applied to elderly individuals, both
in terms of diagnostic investigation and the whole pro-
cess of treatment. In addition, the issue of the lack of
appropriate number of geriatric specialists as well as
access to outpatient and diagnostic centres for this
group of patients has been raised.

For many diseases, including peripheral arterial dis-
ease (PAD), the incidence rises with age. The current
healthcare law does not give any special privileges to the
elderly person. However, it is emphasised that the propor-
tion of elderly patients is rising and this will require the de-
velopment of modified patient management standards.
Geriatric care should be characterised by comprehen-
siveness and a holistic approach. It should be provided
by a multidisciplinary team which should be comprised
of a physician as well as a nurse specially trained to work
with elderly patients, physiotherapist, psychologist and
social worker (2). Geriatric patients have an increased
risk of impairment and of hospital stay complications
and/or extended/repeated hospitalisation. The Geriat-
ric Medicine Section of the European Union of Medical
Specialists has created a definition of a geriatric patient.
It is a patient with multimorbidity typical for old age (over
70 years) or any person aged 80 years or more due to an
increased risk of complex pathologies (3).

Elderly patients require comprehensive geriatric as-
sessment (CGA). In order to select elderly individuals who
should undergo such assessment VES-13 (Vulnerable
Elders Survey) may be used, which is already in use at
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Polish hospitals. CGA allows to determine the patient’s
functional status and its limitations, which helps to avoid
focusing exclusively on the existing disorders. This en-
ables one to take measures to improve the patient’s func-
tional status despite their multiple incurable conditions.
The actions taken based on this assessment should lead
to finding reversible problems and resolving them (4).

AIM

The aim of this paper was to attempt to determine
the optimal diagnostic management of elderly patients
with peripheral arterial disease.

MATERIAL AND METHODS

Retrospective analysis was conducted of 250 pa-
tients over 70 years of age with suspected peripheral
arterial disease undergoing diagnostic work-up at the
Department of Vascular Surgery between 01.06.2015
and 01.06.2016. The group included 134 men and
116 women. Physical examination was performed, in-
cluding lower extremity pulse examination, and thor-
ough medical history was taken. All the patients from
this group underwent a Doppler ultrasound examina-
tion of the lower limbs. In 37 patients (14.8%) CT angi-
ography of the legs was performed.

Co-morbidities were found — coronary artery disease
in 135 patients (54%), hypertension in 170 (68%) and
diabetes in 60 patients (24%).

RESULTS

In 29 patients (11.6%) no significant atherosclerotic
lesions were found during the ultrasound examination
that could be the reason for complaints reported by the
patients.

In the remaining patients various degrees of athero-
sclerotic lesions were found which caused stenosis
with different degrees of haemodynamic significance.
Patients for whom a preliminary decision on surgical
treatment was made based on the clinical symptoms
and ultrasound changes underwent CT angiography.

DISCUSSION

Difficulties in the diagnostic work-up of elderly pa-
tients may be of various nature.

Elderly patients often do not report or do not pay
attention to certain symptoms, treating them as nat-
ural, associated with age and the ageing process.
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These may include the primary symptom of PAD, inter-
mittent claudication. The presence of leg pain associat-
ed with exertion may be treated as something ‘normal
at this age’ both by the patient and the primary care
physician. This may lead to a delayed diagnosis and
the therapy being started when the disease is already
advanced and the treatment possibilities are limited.

Physical impairment may be the result of other con-
ditions which are common at old age such as, for ex-
ample, degenerative lesions in the musculoskeletal
system or cardiovascular and respiratory insufficiency.

Due to the multiple morbidity of old age there may
exist the phenomenon of masking of disease symp-
toms (no intermittent claudication due to e.g. dyspnoea
on exertion which compromises mobility).

In an elderly patient PAD often coexists with other con-
ditions. PAD, coronary artery disease (CAD) and cere-
brovascular diseases are all the result of atherosclerosis;
therefore the coexistence of these conditions is common.
Studies on the incidence of cardiovascular disease in pa-
tients with PAD demonstrated that CAD and cerebrovas-
cular diseases are detected in 40-60% of patients from this
group. Patients with a documented history of CAD also
suffer from PAD more often. Various studies have found
that PAD is present in 10-30% of patients with coronary
artery disease (5). There is also evident correlation be-
tween atherosclerotic stenosis of leg arteries and cere-
brovascular diseases. The use of duplex ultrasonography
demonstrated that carotid artery atherosclerosis (with
various degrees of severity) is found in 26-50% of patients
with intermittent claudication. In a prospective study that
included 1886 patients aged 62 years or more only 37%
did not have any evidence of atherosclerosis in any of the
areas mentioned above (TASC Il 27) (6).

The incidence of renal arterial stenosis in patients
with PAD was also analysed. Renal arterial stenosis of
50% or more is found in 23-42% of patients (7). There
is also a confirmed link between PAD and diabetes,
which is one of risk factors for PAD. The course of ath-
erosclerosis of the lower extremity arteries with con-
comitant diabetes is more severe. It also frequently
involves peripheral artery and microcirculation lesions,
which limit the possibilities of effective surgical treat-
ment. Every 1% of HBA1c level increase is associated
with a 26% rise in the risk of PAD. The concomitant
disturbances of sensation associated with neuropathy
may additionally complicate the clinical picture of PAD.
The rate of amputations in patients with PAD and dia-
betes is 5-10 times higher than in patients with PAD
without diabetes (8, 9). Another condition the rate of
which increases with age is hypertension. It increases
the risk of PAD two times (7, 10, 11).

Dyslipidaemia is also a more frequently diagnosed
abnormality in elderly patients. The blood serum level
of LDL cholesterol and triglycerides as well as the total
cholesterol to HDL level ratio are of particular impor-
tance. Similarly to diabetes, long-term lipid disturbanc-
es significantly intensify the formation of atherosclerot-
ic lesions in peripheral arteries (7, 12, 13).

It is also important to mention the very basic risk
factor which is chronic nicotine addiction. The risk of
PAD in addicted smokers is 4 times higher than in non-
smokers. In smokers PAD is diagnosed approximately
10 years earlier than in non-smokers (7, 14, 15).

The period of influence of the risk factors mentioned
above is usually longer for the elderly. The develop-
ment of PAD is also confirmed to be associated with
age. According to epidemiological research PAD is
present in 3-5% of the population, rising to 15-20% in
individuals over 70 years of age (7).

The data above indicate, on the one hand, a high
incidence of PAD in the elderly, and on the other hand,
multiple morbidity typical for this group.

Taking history from the patient is important for the di-
agnosis of PAD. In patients with cognitive impairment
associated with age medical interview may be unreliable
or even impossible to conduct and evaluate objectively.

The classic symptom of peripheral arterial disease is
intermittent claudication, defined as muscular discom-
fort in the limb of various severity caused by physical
exertion, subsiding after a few minutes’ rest (7). Initially
the pain usually intensifies with faster walking, climbing
the stairs or moving objects, sometimes even not heavy
ones. However, these first symptoms may remain un-
noticed in older individuals with limited physical ability.
Intermittent claudication may first manifest itself during
a cardiac stress test conducted as part of coronary ar-
tery disease diagnostic work-up. However, if CAD co-
exists in a patient, the test may be discontinued before
any lower extremity complaints occur with heart mus-
cle efficiency being the limiting factor (16, 17).

In addition, the location of complaints may be differ-
ent in different patients. Pain is associated with isch-
aemia in the muscles supplied by an atherosclerotic
artery. Complaints that are present usually in the mus-
cles of the crus, in the area of the superficial femoral
artery, are a characteristic feature of this condition. Le-
sions in the area of iliac arteries or the aorta (e.g. Leri-
che syndrome) may cause weakening of the muscles
of the thighs and crura as well as of gluteal and pelvic
muscles. The presence of degenerative lesions in the
spine or the lower extremity skeletal system in the el-
derly may manifest in a similar way; this is a common
reason for a specialist referral, often without other, ba-
sic tests and examinations.

Other symptoms which may indirectly suggest the
presence of PAD include, for example, muscle atrophy
and loss of skin appendages (hair, nails). In some pa-
tients the most noticeable symptom may be thermoreg-
ulatory dysfunction. This is particularly true for patients
with diabetes in whom neuropathy plays an important
role. Physical examination of elderly patients may often
reveal the presence of such symptoms, which may be
the result of the ageing process and not necessarily of
peripheral artery atherosclerosis.

There is a large group of people in whom the disease
is asymptomatic (according to various authors the ratio
between the two groups is 1:3 to 1:4). For every patient
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with symptomatic PAD there are 3 to 4 patients with
PAD without claudication; however, the progression of
the disease may be similar regardless of whether symp-
toms are present or not (7). As mentioned previously, the
lack of symptoms in the elderly may be associated both
with cognitive impairment and with physical impairment
caused by other factors. In some cases even substan-
tial atherosclerotic lesions do not cause any complaints.
As the Edinburgh Artery Study results show, in approx.
1/3 of patients with an asymptomatic form of chronic pe-
ripheral ischaemia of the legs a completely blocked main
vascular trunk was demonstrated during Doppler ultra-
sound (7). One should bear in mind that unnecessary
surgical treatment should be avoided in those patients
who are found to have even advanced vascular lesions,
but do not present with symptoms and the associated
decrease in the quality of life. This is because surgical
treatment is associated with a higher rate of complica-
tions in elderly patients. Therefore, appropriate medical
interview is important for the diagnosis, differential di-
agnosis and the selection of further management of the
patient. A further step should be physical examination to
confirm or exclude to a significant degree the diagnosis
of PAD. According to the TASC Il recommendations, in
patients with PAD risk factors, symptoms in the limbs
on exertion and compromised leg function, one should
evaluate claudication and other symptoms that limit the
ability to walk (7, 18).

The basic examination which is possible and neces-
sary to conduct by every physician who suspects limb
ischaemia is pulse examination. The lack of pulse in
the arteries in the limb that are available for examina-
tion should raise suspicion of lesions that cause steno-
sis or blockage of a vessel. It is emphasised, however,
that the examination result may be potentially errone-
ous — the sensitivity and specificity of this examination
are low. Sometimes two doctors examine the same
patient and one of them can feel the pulse, while the
other cannot. This examination is difficult to document
objectively, but it is safe, simple and necessary when
PAD is suspected. Sometimes, however, patients re-
ferred to specialists claim that they have not had this
basic examination, which should not happen.

Patients with a positive medical history or examina-
tion result that could suggest PAD should undergo
objective tests and examinations (7). The examina-
tion methods used in clinical practice, however, have
numerous limitations which are particularly evident in
elderly patients.

The measurement of the ankle-brachial index (ABI)
is recommended in patients with a suspicion of PAD.
The resting ABI value of < 0.9 is caused by significant
arterial stenosis and is often used as the haemody-
namic definition of PAD. The lower the ankle-brachial
index, the more severe are the lesions that hinder
blood flow in the limb. However, there is a group of pa-
tients with a potentially false-high ABI reading (> 1.40)
in whom the Doppler signal measured at the ankle will
not disappear even with the sphygmomanometer cuff
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pressure as high as 300 mmHg. This group may in-
clude patients with diabetes and renal failure, which
cause severe sclerosis of the arterial wall and compro-
mised susceptibility of peripheral vessels to compres-
sion (18). The resting ABI value may be normal and
decrease only after a cardiac stress test. This test, how-
ever, may be difficult to administer to older patients.
An occlusion test (OT) may be performed in such pa-
tients instead, which does not require physical activity
from them. The drop of pressure measured at the ankle
after 30 seconds from the release of air from the sphyg-
momanometer cuff is comparable to that measured
60 seconds after the point of claudication during walk-
ing on the treadmill. While resting ABI measurement is
a standard test and should be the basis of PAD screen-
ing, it is rarely performed in practice after exertion or
an occlusion test. This is caused by the necessity to
use a treadmill and the possible habitual reluctance of
physicians to perform ABI measurements at specified
timepoints after various tests. One may suspect that in
these circumstances the majority of patients with lower
limb ischaemia are referred to vascular surgery special-
ists irrespective of the ankle-brachial index (5, 7, 18).

The next stage of diagnostic work-up should include
Doppler ultrasound, which is the most commonly per-
formed imaging examination when PAD is suspected.
It allows for very precise locating of the site of stenosis
or blockage of a vessel. Using additional parameters
such as the speed and spectrum analysis of blood
flow one can evaluate how vascular lesions affect the
haemodynamics of circulation. It is a non-invasive and
safe examination, which is sometimes sufficient for the
diagnosis of PAD or its exclusion with a high degree
of certainty. However, in the current Polish healthcare
system it is limited by access to a specialist — a primary
care doctor cannot refer a patient to arterial ultrasound.
This represents another obstacle for the elderly and
a long waiting time for this simple diagnostic proce-
dure may delay diagnosis and appropriate treatment.

Doppler ultrasound examination allows for the diag-
nosis and confirmation of PAD in the majority of cases.
When considering the diagnostic work-up of elderly
individuals one should reflect here on whether further
tests and examinations, more invasive or less so, are
actually necessary.

Another imaging examination is arteriography,
which is an invasive procedure. It visualises blood flow
through the vessels. It is a very valuable examination
which is indispensable for the increasingly commonly
performed endovascular procedures. However, it is
an invasive procedure which requires vascular access
and the administration of a contrast medium that may
cause allergic reactions or renal failure. Sometimes iat-
rogenic damage also happens during the examination.
Currently arteriography is rarely performed as a diag-
nostic procedure for PAD.

Computed tomography angiography allows for
a precise, although static evaluation of the vascular
morphology and disorders of blood flow. Due to the
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use of X-ray radiation this examination cannot be per-
formed frequently; thus its repeatability is limited. The
contrast medium administered during CT angiography
of the arteries may cause contrast-induced nephropa-
thy (CIN). The results of studies on this phenomenon
have confirmed that the occurrence of CIN is associ-
ated with an increased risk of delayed cardiovascular
morbidity and mortality despite the kidney function
being fully restored to the baseline values (WH). The
rate of CIN in the general population is estimated to be
0.6-6%, while in high-risk groups this rate is as high as
50-90% according to various authors (19).

It seems that for older individuals it should be consid-
ered whether widening the scope of diagnostic investiga-
tion to include invasive examinations is actually neces-
sary. The risk of complications during these procedures
should be thoroughly analysed. They are definitely useful
for planning surgical treatment. However, considering the
fact that treatment should lead to the improvement of the
patient’s functional status, some elements of diagnostic
work-up are unnecessary for many patients and do not
need to be performed, for example, in asymptomatic
PAD when there is no risk of limb amputation.
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