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Evaluation of Deep Venous Thrombosis
in Patients with Hemiplegia Caused

By a Cerebrovascular Accident

ÖÖZZEETT  AAmmaaçç:: Akut inmeli olgular, alt ekstremite paralizisi ve immobilite ile birlikte aterosklero-
tik hastalık, genetik mutasyonlar ya da akut beyin hasarının inflamatuar yanıtına bağlı olarak or-
taya çıkan hemostatik faktörlerdeki artış sonucu, derin ven trombozu (DVT) açısından risk
altındadırlar. Çalışmamızın amacı; akut-subakut serebrovasküler olaya (SVO) bağlı gelişen hemip-
lejili olgularda DVT gelişimi ile ilgili risk faktörlerini belirlemekti. Ayrıca bu olgularda DVT insi-
dansını saptamak ve klinik muayene ile Doppler ultrasonografi (USG) arasındaki ilişkiyi
araştırmaktı. GGeerreeçç  vvee  YYöönntteemmlleerr:: Çalışmamıza kliniğimizde yatarak rehabilite edilen, SVO’ya bağlı
hemipleji gelişen 116 olgu alındı. Hemipleji süresi 90 günü geçen, geçirilmiş DVT öyküsü olan ve
antikoagülan tedavi alan olgular çalışma dışı bırakıldı. Klinik muayenede, her iki alt ekstremitede
bacak ağrısı, hassasiyet, kızarıklık, ısı farkı, palpapl kord, Homans belirtisi, pretibial ödem ve alt
ekstremite çevre ölçümleri değerlendirildi. Olgulara aynı gün alt ekstremite venöz renkli doppler
USG uygulandı. BBuullgguullaarr::  Akut-subakut hemiplejili olgularda DVT ile yaş, cinsiyet, etkilenen taraf,
hastalık ve immobilizasyon süresi, SVO etiyolojisi, ambulasyon düzeyi, alt ekstremite kas gücü ve
spastisite değerleri arasında istatistiksel anlamlı bir ilişki saptanmadı (p> 0.05). Klinik muayene ile
Doppler USG arasında ise anlamlı bir korelasyon bulundu (p= 0.000). SSoonnuuçç::  Çalışmamızda SVO’ya
bağlı gelişen hemiplejik olgularda, DVT tanısında klinik bulguların tarama testi olarak faydalı ola-
cağı kanısına varılmıştır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Venöz tromboz; hemipleji 

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  The patients with acute stroke are at a risk of deep vein thrombozis (DVT)
because of lower extremity paralysis, immobilization, atherosclerotic disorders, genetic mutations,
and increasing of the hemostatic factors due to the inflammatory response of the acute cere-
brovascular accident (CVA). The aim of the present study was to determine the risk factors for the
development of DVT in patients with acute-subacute hemiplegia caused by CVA. In addition, it
was also aimed to determine the incidence of DVT among these patients, as well as to investigate
the correlation between clinical examination and Doppler ultrasonography (USG). MMaatteerriiaall  aanndd
MMeetthhooddss::  116 inpatients with hemiplegia due to a CVA and undergoing rehabilitation in our clinic
were included in the study. Patients with hemiplegia for more than 90 days, previous DVT history,
and received anticoagulant therapy were excluded from the study. On clinical examination, both
of the lower extremities were evaluated with regard to pain, tenderness, erythema, temperature
difference, sensation, palpable venous cord, Homans’ sign, pretibial edema, circumference of the
lower extremity was evaluated bilaterally. Lower extremity color Doppler USG was performed in
patients on the same day. RReessuullttss::  No statistically significant correlation was determined in patients
with either acute or subacute hemiplegia between DVT and age, gender, affected side, di-
sease and immobilization period, etiology of CVA, ambulation level, muscle strength of lower ex-
tremity, and spasticity (p> 0.05). However, statistically moderate agreement was found between
clinical examination and Doppler USG (p= 0.000). CCoonncclluussiioonn::  In the present study, it was consid-
ered that the clinical findings were useful as screening test in the DVT diagnosis in hemiplegic pa-
tients due to a CVA. 

KKeeyy  WWoorrddss::  Venous thrombosis; hemiplegia 
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any lo cal and syste mic fac tors play a ro -
le in the pat ho ge ne sis of DVT. Ve no us
sta sis, hyper co a gu lo pathy and en dot he -

li al in jury are known as “Virc how’s tri a d”. A mi ni -
mum of 2 of the se fac tors are re qu i red for DVT
de ve lop ment.1,2 Risk for DVT is in cre a sed in pa ti -
ents with eit her acu te or su ba cu te he mip le gi a ca u -
sed by a CVA du e to im mo bi lity, at he rosc le ro tic
di se a se, ge ne tic mu ta ti ons or in cre a se in ha e mos -
ta tic fac tors. The se pa ti ents sho uld be un der clo se
fol low-up with re gard to DVT risk, sin ce it may le -
ad to fa tal events, such as pul mo nary em bo lus, and
may pro long the re ha bi li ta ti on pro cess.3,4 As pul-
mo nary em bo lism is a ma jor ca u se of de ath af ter
acu te stro ke, the pre ven ti on of this comp li ca ti on is
of cru ci al im por tan ce.5

MA TE RI AL AND MET HODS
A to tal of 116 pa ti ents that had eit her acu te or su -
ba cu te he mip le gi a du e to a CVA we re hos pi ta li zed
for 3 months in our cli nic for re ha bi li ta ti on we re
inc lu ded in the study. The age, du ra ti on of the di-
se a se, gen der, he mip le gic si de, as well as CVA eti-
o logy de ter mi ned by com pu te ri zed cra ni al
to mog raphy (CT) and im mo bi li za ti on du ra ti on we -
re re cor ded. Hyper ten si on, di a be tes mel li tus, myo -
car di al in farc ti on, chro nic ve no us in suf fi ci ency,
hyperc ho les te ro le mi a, as pi rin usa ge and tra u ma
his tory we re in ves ti ga ted. On cli ni cal exa mi na ti -
on, both of the lo wer ex tre mi ti es we re eva lu a ted
with re gard to pa in, ten der ness, ery the ma, tem pe -
ra tu re dif fe ren ce, sen sa ti on, pal pab le ve no us cord,
Ho mans’ sign,6 pre ti bi al ede ma, as well as cir cum -
fe ren ce dif fe ren ces in 3 cm abo ve me di al mal le o -
lus, fe mur (10 cm abo ve pa tel la) and cru ris (10 cm
be low pa tel la). Lo wer ex tre mity Brunns trom (Br)
re co very sta ge was used to eva lu a te the mo tor ca-
pa city of the pa ti ents (Ap pen dix 1).7,8 Spas ti city was
al so gro u ped ac cor ding to Br sta ge. Pa ti ents with
lo wer ex tre mity in Br sta ge I we re pla ced in the
first gro up (flac cid to nus), pa ti ents with Br sta ge II I
we re pla ced in the se cond gro up (ma xi mum spas ti -
city), and pa ti ents with Br sta ges II, IV, V we re pla -
ced in the third gro up (mi ni mum-mo de ra te
spas ti city). Fo ur-po int sca le was used to eva lu a te
the dor sif le xi on and plan tar fle xi on of the ank le
(Ap pen dix 2).9 The am bu la ti on po ten ti al was eva-

lu a ted thro ugh the Func ti o nal Am bu la ti on Sca le
(FAS) (Ap pen dix 3).10,11 Pa ti ents with FAS 4 and 5
we re con si de red as am bu la ted, whe re as pa ti ents
with FAS 0, 1, 2, 3 we re con si de red as non-am bu -
la ted. Pa ti ents we re di vi ded in to two gro ups ac cor -
ding to im mo bi li za ti on pe ri od; tho se with a pe ri od
of 0-14 days and tho se with a pe ri od of 15 days or
over. On the sa me day of physi cal exa mi na ti on, bi-
la te ral lo wer ex tre mity ve no us system co lor Dopp -
ler ul tra so nog raphy (USG) (by ATL 1500 HDI, 5-12
Me ga-Hertz li ne ar pro be) was per for med on each
pa ti ent by the sa me ra di o lo gists. On this exa mi na -

Stage Characteristics

Stage 1 No activite movement present.

Stage 2 Basic limb synergies either appear as weak associated 

reactions or appear on attempted voluntary movement. 

Spasticity begins to develop.

Stage 3 Basic limb synergies or components of these synergies are 

performed voluntarily and show definite joint movements.

Spasticity is marked.

Stage 4 Movement combinations begin to deviate from basic limb synergies. 

Stage 5 There is relative independence from the basic limb synergies 

and the patient has the ability to mix difficult extensor synergy 

with flexor synergy movements.

Spasticity is decreases further.

Stage 6 Isolated joint movements are performed in a well-coordinated manner.

APPENDIX 1: Brunnstrom stages of motor 
recovery of the arm and leg.

Functional Ambulation Scale (FAS) is evaluated between 0 and 5 within 6 ca-

tegories.  0 indicates bed level, 5 indicates complete independence at ambu-

lation. FAS is a scale which shows the human assistance rather than equipment

assistance provided.

APPENDIX 3: Functional Ambulation Scale (FAS).

1. Flaccid paralysis…no leg movement; some muscle contraction

2. Minimal movement…full range of function with/without gravity

3. Full range of motion aganist gravity with moderate resistance 

but still weak (must still remain in whelchair)

4. Full ambulatory… full range of function aganist gravity with resistance

APPENDIX 2: A four-point scale.
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ti on, the two of the ma in fe mo ral ve ins, de ep and
su per fi ci al fe mo ral ve ins, pop li te al ve in, an te ri or
and pos te ri or ti bi al ve in, and pe ro ne al ve ins we re
vi su a li zed. The loss of com pres si bi lity, ca lib ra ti on
chan ges, and non-res pon si ve ness to Val sal va ma-
ne u ver we re con si de red as di ag nos tic cri te ri a for
DVT.12 The cor re la ti on bet we en cli ni cal exa mi na -
ti on and Dopp ler USG in di ag no sis was eva lu a ted.
The sta tis ti cal re la ti ons hip bet we en de mog rap hic
da ta and fin dings, that we re con si de red risk fac tors,
was in ves ti ga ted. Pa ti ents with he mip le gi a du ra ti -
on lon ger than 90 days, pre vi o us DVT his tory, and
had be en re ce i ving an ti co a gu lant the rapy we re ex-
c lu ded from the study.

Fisc her’s exact test and odd’s ra ti o we re used
for the sta tis ti cal analy sis of qu a li ta ti ve da ta. Ag re -
e ment of cli ni cal fin dings and Dopp ler USG we re
in ves ti ga ted with Kap pa co ef fi ci ent. 

RE SULTS
De mog rap hic cha rac te ris tics of 116 he mip le gic pa-
ti ents are shown in Tab le 1 and Tab le 2. DVT was
de tec ted by cli ni cal exa mi na ti on in 22 (19.0%) pa-
ti ents, and by Dopp ler USG in 8 (6.9%). DVT
symptoms we re pre sent at he mip le gic si de in all of
the pa ti ents. The mo de ra te ag re e ment bet we en cli -
ni cal exa mi na ti on and USG was fo und (Kap pa=
0.481, p= 0.000). 

In 8 (36.4%) of the 22 pa ti ents ini ti ally di ag -
no sed by cli ni cal exa mi na ti on, DVT was al so de-
tec ted by Dopp ler USG. DVT was not de tec ted by
Dopp ler USG in any of the pa ti ents in whom it was
not de tec ted by cli ni cal exa mi na ti on. Con si de ring
Dopp ler USG as ba se, the sen si ti vity, spe ci fi city and
the ac cu racy of in di ca tors for DVT di ag no sis on cli -
ni cal exa mi na ti on we re de ter mi ned as 100%, 87%
and 87.9%, res pec ti vely. This re sult re ve a led that
DVT cri te ri a, which we re ta ken in to con si de ra ti -
on du ring cli ni cal exa mi na ti on, can be used in di-
ag no sis (Tab le 3).

Of 116 pa ti ents, 82.8% had hyper ten si on,
29.3% had di a be tes, 18.1% had hyperc ho les te ro le -
mi a, 17.2% had chro nic ve no us in suf fi ci ency, and
4.3% had myo car di al in farc ti on. Con si de ring the
re la ti ons hip bet we en DVT and de mog rap hic c-

ha rac te ris tics and syste mic di se a ses, no sta tis ti cally
sig ni fi cant re la ti ons hip was ve ri fi ed by Fis her’s test
bet we en DVT and gen der, age, he mip le gic si de, eti-
o logy, am bu la ti on le vel, im mo bi li za ti on and he mi-
p le gi a du ra ti on (p> 0.05). No sta tis ti cally sig ni fi cant
re la ti ons hip bet we en DVT and hyper ten si on, di a -
be tes mel li tus and as pi rin usa ge was de tec ted by
Fis her’s exact test eit her (p> 0.05).

The fre qu ency and per cent dis tri bu ti on of dor-
sif le xi on and plan tar fle xi on of the ank le we re si -
mi lar among pa ti ents in whom DVT was eit her
de tec ted or not de tec ted ac cor ding to the fo ur-po -
int sca le. Ac cor ding to the lo wer ex tre mity Br sta -
ge; 1 pa ti ent was sta ge I, 31 pa ti ents we re sta ge II,
30 pa ti ents we re sta ge II I, 22 pa ti ents we re sta ge
IV, and 32 pa ti ents we re sta ge V. Sta ges we re si mi -
lar in pa ti ents with or wit ho ut DVT (p= 0.224). No
sta tis ti cally sig ni fi cant dif fe ren ce was de tec ted bet-
we en DVT dis tri bu ti on and the le vel of spas ti city
(p> 0.05).

Patient (n= 116) n %

Gender (female/male) 59/57 50.9/49.1

Hemiplegic side (right/left) 59/57 50.9/49.1

Etiology (thromboembolus/hemorrhagic) 90/26 77.6/22.4

Ambulation (present/absent) 46/70 39.7/60.3

TABLE 1: Features of patients.

Patient  (n=116) Mean ± standard deviation Minimum Maximum

Age (year) 65.70 ± 10.51 24 85

Duration of hemiplegia (day) 57.35 ± 15.8 17 89

Duration of immobilization (day) 22.89 ± 41.16 1 89

TABLE 2: Demographic characteristics of patients.

DVT (determined by DVT (determined by Doppler USG)
clinical examination) Positive Negative Total

% % %

Positive 8 36.4 14 63.6 22 100.0

Negative 0 0.0 94 100.0 94 100.0

Total 8 6.9 108 93.1 116 100.0

TABLE 3: DVT findings by either 
clinical examination or Doppler USG.

Sensitivity= 100.0% (8/8); Specificity =87% (94/108); Accuracy= 87.9% [((8 + 94)/].116)
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In ad di ti on, 9 fac tors that co uld be risk for
DVT we re iden ti fi ed in the pre sent study, and the -
ir ef fect on DVT was in ves ti ga ted by using the
odd’s ra ti o. It was ob ser ved that no ne of the 9 fac-
tors rep re sen ted a sig ni fi cant risk for DVT. Im mo -
bi li za ti on pe ri od of less than 2 we eks dec re a sed
DVT risk to a les ser ex tent. Ho we ver, no sig ni fi -
cant dec re a se was ob ser ved. Furt her mo re, myo car -
di al in farc ti on and the pre sen ce of throm bo em bo lic
CVA as an eti o lo gic fac tor in cre a sed the risk of
DVT to a les ser ex tent com pa red to ot her fac tors
(Tab le 4). Eva lu a ting all of the se va ri ab les and the -
ir pro bab le inf lu en ces, the re was no pos sib le risk
for DVT.

DIS CUS SI ON
The first 14 days of he mip le gi a ca u sed by a CVA
com pri se high risk for the de ve lop ment of DVT.7

DVT is en co un te red in 11-75% of the pa ti ents in
acu te pha se.13 Subc li ni cal DVT is mo re com mon
than cli ni cally ap pa rent DVT.14 It is dif fi cult to cli -
ni cally re ach a DVT di ag no sis in he mip le gic pa ti -
ents. This is be ca u se ede ma can oc cur in the
pa raly zed ex tre mity, even in the ab sen ce of throm-
bo sis, but the re may not be any symptom in the ex-
tre mity with throm bo sis.13 In a study by Wells et
al.,15 the di ag no sis was con fir med by Dopp ler USG
in 85% of the pa ti ents in whom DVT was sus pec -
ted by cli ni cal exa mi na ti on. In a study con duc ted
by Yag ci et al16 that eva lu a ted the cor re la ti on of cli -
ni cal exa mi na ti on and Dopp ler USG among he mi-

p le gic pa ti ents af ter a CVA, no sig ni fi cant cor re la -
ti on was de tec ted bet we en DVT and pa in, lo cal
ten der ness and leg ede ma, whe re as a sig ni fi cant
cor re la ti on was de tec ted bet we en DVT and Ho -
man’s sign, lo cal tem pe ra tu re and ery the ma. Mo -
re o ver, at le ast one cli ni cal sign con cor dant with
the Dopp ler USG fin dings was ob ser ved in 58.3% of
the he mip le gic pa ti ents with DVT, and DVT di ag -
no sis was re ac hed by Dopp ler USG in 41.7% of tho -
se wit ho ut any cli ni cal sign. In the pre sent study,
the in ci den ce of DVT was de ter mi ned as 6.9% by
Dopp ler USG, whe re as it was de ter mi ned as 19%
by cli ni cal exa mi na ti on. The mo de ra te ag re e ment
bet we en Dopp ler USG fin dings and cli ni cal fin d-
ings we re fo und.

In a study con duc ted by Kon tos17 on 123 pa ti -
ents with he mip le gi a ca u sed by a CVA, it was ob-
ser ved that DVT de ve lop ment was mo re pre va lent
among fe ma les. Si mi larly, Ka wa se et al18 ob ser ved
fe ma le sex was strongly as so ci a ted with DVT for-
ma ti on. Gre gory et al19 eva lu a ted the re la ti ons hip
bet we en DVT and gen der, age and eth nic dis tri bu -
ti ons of pa ti ents with he mip le gi a ca u sed by a CVA,
and fo und no sig ni fi cant dif fe ren ce. Si mi larly, Yag -
ci et al20 did not de ter mi ne a sig ni fi cant cor re la ti on
bet we en DVT and age or gen der. In the pre sent
study as well, the re was no sig ni fi cant cor re la ti on
bet we en DVT and gen der or age dis tri bu ti on of pa-
ti ents with he mip le gi a ca u sed by a CVA. 

Co pe et al21 ob ser ved that DVT in ci den ce in-
cre a sed on the he mip le gic si de, and con si de red that
this in cre a se was du e to the loss of the ve no us mus-
c les’ pump-ef fect on val ves, as well as re cur rent mi -
nor tra u mas. In the pre sent study, all of the DVTs
we re ob ser ved in the pa raly zed ex tre mity. 

Con si de ring the re la ti ons hip bet we en DVT
and CVA eti o logy among he mip le gic pa ti ents, so -
me stu di es re por ted that the he morr ha gic type ca -
u sed DVT mo re fre qu ently than the throm-
bo em bo lic type. This was con si de red to re la te to
the short hos pi ta li za ti on pe ri od of the throm bo -
em bo lic type.20,22 Ho we ver, in a study con duc ted
by Har vey et al.,23 no cor re la ti on was fo und bet -
we en the se two types of eti o logy with re gard to

Odds ratio 95% confidence

Risk factors (OR) Interval

Aspirin usage 0.565 0.13-2.39

Etiology (thromboembolus/hemorrhagic) 2.108 0.25-17.97

Duration of immobility 0.326 1.70-277

Hypertension 1.494 0.17-12.87

Diabetes mellitus 0.792 0.15-4.13

Myocardial infarction 3.714 0.37-37.84

Chronic venous insufficiency 1.648 0.31-8.83

Hypercholesterolemia 1.561 0.29-8.34

Age 1.232 0.23-6.51

TABLE 4: Odds ratio of certain factors for DVT.
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DVT. In the pre sent study, DVT in ci den ce was
hig her in the throm bo em bo lic type; ho we ver, this
dif fe ren ce was not sta tis ti cally sig ni fi cant (p>
0.05). 

Im mo bi li za ti on is an im por tant risk fac tor for
DVT among he mip le gic pa ti ents.17,24 In the pre sent
study, it was ob ser ved that the in ci den ce of DVT
in cre a sed as the hos pi ta li za ti on pe ri od pro lon ged.
Ne vert he less, the re was no sig ni fi cant re la ti ons hip
bet we en im mo bi li za ti on pe ri od and DVT. As this
pe ri od less than 2 we eks, it re du ced the risk of DVT
to a les ser ex tent.

In many stu di es, it was re por ted that the re was
a ne ga ti ve cor re la ti on bet we en am bu la ti on le vel
and DVT.17,23,24,25 In the pre sent study, no sig ni fi -
cant cor re la ti on was de ter mi ned bet we en am bu la -
ti on le vel and DVT. 

Des mukh et al.26 scre e ned 503 he mip le gic pa-

ti ents. Hyper ten si on was pre sent in 81% of the pa-
ti ents con co mi tantly to DVT, and this was fo und
to be sta tis ti cally sig ni fi cant. Con tra rily to this
study, ot her aut hors re por ted no re la ti ons hip bet -
we en DVT and hyper ten si on, and ne it her bet we en
DVT and di a be tes mel li tus and myo car di al in farc -
ti on his tory.7,22,27 In the pre sent study, the pre sen -
ce of hyper ten si on and myo car di al in farc ti on
slightly in cre a sed the risk of DVT. 

Alt ho ugh se ve ral stu di es17,25 re por ted that as pi -
rin usa ge re du ced the risk for DVT, no sta tis ti cally
sig ni fi cant ef fect was de ter mi ned in the pre sent
study. 

As a re sult, in pa ti ents who was not di ag no sed
as DVT in cli ni cal exa mi na ti on, al so had no di ag -
no sis of DVT in Dopp ler USG. This ar tic le shows
that cli ni ci al exa mi na ti on ha ving high sen si ti vity
and spe ci vity can be used as scre e ning test.
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