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Evaluation of Deep Venous Thrombosis
in Patients with Hemiplegia Caused
By a Cerebrovascular Accident
Serebrovaskiiler Olaya Bagli Gelisen
Hemipleji Olgularinda Derin Ven
Trombozunun Degerlendirilmesi

OZET Amag: Akut inmeli olgular, alt ekstremite paralizisi ve immobilite ile birlikte aterosklero-
tik hastalik, genetik mutasyonlar ya da akut beyin hasarinin inflamatuar yanitina bagh olarak or-
taya ¢ikan hemostatik faktorlerdeki artis sonucu, derin ven trombozu (DVT) agisindan risk
altindadirlar. Caligmamizin amaci; akut-subakut serebrovaskiiler olaya (SVO) bagh gelisen hemip-
lejili olgularda DVT gelisimi ile ilgili risk faktorlerini belirlemekti. Ayrica bu olgularda DVT insi-
dansin1 saptamak ve klinik muayene ile Doppler ultrasonografi (USG) arasindaki iliskiyi
arasgtirmakt1. Gereg ve Yontemler: Calismamiza klinigimizde yatarak rehabilite edilen, SVO’ya bagh
hemipleji gelisen 116 olgu alindi. Hemipleji siiresi 90 giinii gegen, gecirilmis DVT 6ykdisii olan ve
antikoagiilan tedavi alan olgular ¢aligma dis1 birakildi. Klinik muayenede, her iki alt ekstremitede
bacak agrisi, hassasiyet, kizariklik, 1s1 farki, palpapl kord, Homans belirtisi, pretibial 6dem ve alt
ekstremite gevre Sl¢timleri degerlendirildi. Olgulara ayni giin alt ekstremite venoz renkli doppler
USG uyguland:. Bulgular: Akut-subakut hemiplejili olgularda DVT ile yas, cinsiyet, etkilenen taraf,
hastalik ve immobilizasyon siiresi, SVO etiyolojisi, ambulasyon diizeyi, alt ekstremite kas giicii ve
spastisite degerleri arasinda istatistiksel anlaml bir iligki saptanmad: (p> 0.05). Klinik muayene ile
Doppler USG arasinda ise anlaml bir korelasyon bulundu (p= 0.000). Sonug: Caligmamizda SVO’ya
bagl gelisen hemiplejik olgularda, DVT tanisinda klinik bulgularin tarama testi olarak faydal ola-
cag1 kanisina varilmistir.

Anahtar Kelimeler: Venéz tromboz; hemipleji

ABSTRACT Objective: 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). Material and
Methods: 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. Results: 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). Conclusion: 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.
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any local and systemic factors play a ro-

le in the pathogenesis of DVT. Venous

stasis, hypercoagulopathy and endothe-
lial injury are known as “Virchow’s triad”. A mini-
mum of 2 of these factors are required for DVT
development."? Risk for DVT is increased in pati-
ents with either acute or subacute hemiplegia cau-
sed by a CVA due to immobility, atherosclerotic
disease, genetic mutations or increase in haemos-
tatic factors. These patients should be under close
follow-up with regard to DVT risk, since it may le-
ad to fatal events, such as pulmonary embolus, and
may prolong the rehabilitation process.>* As pul-
monary embolism is a major cause of death after
acute stroke, the prevention of this complication is
of crucial importance.’

I MATERIAL AND METHODS

A total of 116 patients that had either acute or su-
bacute hemiplegia due to a CVA were hospitalized
for 3 months in our clinic for rehabilitation were
included in the study. The age, duration of the di-
sease, gender, hemiplegic side, as well as CVA eti-
ology determined by computerized cranial
tomography (CT) and immobilization duration we-
re recorded. Hypertension, diabetes mellitus, myo-
cardial infarction, chronic venous insufficiency,
hypercholesterolemia, aspirin usage and trauma
history were investigated. On clinical examinati-
on, both of the lower extremities were evaluated
with regard to pain, tenderness, erythema, tempe-
rature difference, sensation, palpable venous cord,
Homans’ sign,® pretibial edema, as well as circum-
ference differences in 3 cm above medial malleo-
lus, femur (10 cm above patella) and cruris (10 cm
below patella). Lower extremity Brunnstrom (Br)
recovery stage was used to evaluate the motor ca-
pacity of the patients (Appendix 1).”® Spasticity was
also grouped according to Br stage. Patients with
lower extremity in Br stage I were placed in the
first group (flaccid tonus), patients with Br stage I11
were placed in the second group (maximum spasti-
city), and patients with Br stages II, IV, V were pla-
ced in the third group (minimum-moderate
spasticity). Four-point scale was used to evaluate
the dorsiflexion and plantar flexion of the ankle
(Appendix 2). The ambulation potential was eva-
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APPENDIX 1: Brunnstrom stages of motor
recovery of the arm and leg.

Stage Characteristics

Stage 1 No activite movement present.

Stage2  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.

Stage4  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 2: A four-point scale.

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 3: Functional Ambulation Scale (FAS).

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.

luated through the Functional Ambulation Scale
(FAS) (Appendix 3).1%!! Patients with FAS 4 and 5
were considered as ambulated, whereas patients
with FAS 0, 1, 2, 3 were considered as non-ambu-
lated. Patients were divided into two groups accor-
ding to immobilization period; those with a period
of 0-14 days and those with a period of 15 days or
over. On the same day of physical examination, bi-
lateral lower extremity venous system color Dopp-
ler ultrasonography (USG) (by ATL 1500 HDI, 5-12
Mega-Hertz linear probe) was performed on each
patient by the same radiologists. On this examina-
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tion, the two of the main femoral veins, deep and
superficial femoral veins, popliteal vein, anterior
and posterior tibial vein, and peroneal veins were
visualized. The loss of compressibility, calibration
changes, and non-responsiveness to Valsalva ma-
neuver were considered as diagnostic criteria for
DVT." The correlation between clinical examina-
tion and Doppler USG in diagnosis was evaluated.
The statistical relationship between demographic
data and findings, that were considered risk factors,
was investigated. Patients with hemiplegia durati-
on longer than 90 days, previous DVT history, and
had been receiving anticoagulant therapy were ex-
cluded from the study.

Fischer’s exact test and odd’s ratio were used
for the statistical analysis of qualitative data. Agre-
ement of clinical findings and Doppler USG were
investigated with Kappa coefficient.

I RESULTS

Demographic characteristics of 116 hemiplegic pa-
tients are shown in Table 1 and Table 2. DVT was
detected by clinical examination in 22 (19.0%) pa-
tients, and by Doppler USG in 8 (6.9%). DVT
symptoms were present at hemiplegic side in all of
the patients. The moderate agreement between cli-
nical examination and USG was found (Kappa=
0.481, p= 0.000).

In 8 (36.4%) of the 22 patients initially diag-
nosed by clinical examination, DVT was also de-
tected by Doppler USG. DVT was not detected by
Doppler USG in any of the patients in whom it was
not detected by clinical examination. Considering
Doppler USG as base, the sensitivity, specificity and
the accuracy of indicators for DVT diagnosis on cli-
nical examination were determined as 100%, 87%
and 87.9%, respectively. This result revealed that
DVT criteria, which were taken into considerati-
on during clinical examination, can be used in di-
agnosis (Table 3).

Of 116 patients, 82.8% had hypertension,
29.3% had diabetes, 18.1% had hypercholesterole-
mia, 17.2% had chronic venous insufficiency, and
4.3% had myocardial infarction. Considering the
relationship between DVT and demographic c-
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haracteristics and systemic diseases, no statistically
significant relationship was verified by Fisher’s test
between DVT and gender, age, hemiplegic side, eti-
ology, ambulation level, immobilization and hemi-
plegia duration (p> 0.05). No statistically significant
relationship between DVT and hypertension, dia-
betes mellitus and aspirin usage was detected by
Fisher’s exact test either (p> 0.05).

The frequency and percent distribution of dor-
siflexion and plantar flexion of the ankle were si-
milar among patients in whom DVT was either
detected or not detected according to the four-po-
int scale. According to the lower extremity Br sta-
ge; 1 patient was stage I, 31 patients were stage 1I,
30 patients were stage III, 22 patients were stage
IV, and 32 patients were stage V. Stages were simi-
lar in patients with or without DVT (p=0.224). No
statistically significant difference was detected bet-
ween DVT distribution and the level of spasticity
(p> 0.05).

TABLE 1: Features of patients.

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 2: Demographic characteristics 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 3: DVT findings by either
clinical examination or Doppler USG.

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

% % %
Positive 8 364 14 636 22 1000
Negative 0 0.0 94 100.0 94 100.0
Total 8 6.9 108 93.1 116 100.0

Sensitivity= 100.0% (8/8); Specificity =87% (94/108); Accuracy= 87.9% [((8 + 94)/.116)
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TABLE 4: Odds ratio of certain factors for DVT.
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 immaobility 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

In addition, 9 factors that could be risk for
DVT were identified in the present study, and the-
ir effect on DVT was investigated by using the
odd’s ratio. It was observed that none of the 9 fac-
tors represented a significant risk for DVT. Immo-
bilization period of less than 2 weeks decreased
DVT risk to a lesser extent. However, no signifi-
cant decrease was observed. Furthermore, myocar-
dial infarction and the presence of thromboembolic
CVA as an etiologic factor increased the risk of
DVT to a lesser extent compared to other factors
(Table 4). Evaluating all of these variables and the-
ir probable influences, there was no possible risk
for DVT.

I DISCUSSION

The first 14 days of hemiplegia caused by a CVA
comprise high risk for the development of DVT.’
DVT is encountered in 11-75% of the patients in
acute phase.!® Subclinical DVT is more common
than clinically apparent DVT." It is difficult to cli-
nically reach a DVT diagnosis in hemiplegic pati-
ents. This is because edema can occur in the
paralyzed extremity, even in the absence of throm-
bosis, but there may not be any symptom in the ex-
tremity with thrombosis.'”® In a study by Wells et
al.,” the diagnosis was confirmed by Doppler USG
in 85% of the patients in whom DVT was suspec-
ted by clinical examination. In a study conducted
by Yagci et al'® that evaluated the correlation of cli-
nical examination and Doppler USG among hemi-
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plegic patients after a CVA, no significant correla-
tion was detected between DVT and pain, local
tenderness and leg edema, whereas a significant
correlation was detected between DVT and Ho-
man’s sign, local temperature and erythema. Mo-
reover, at least one clinical sign concordant with
the Doppler USG findings was observed in 58.3% of
the hemiplegic patients with DVT, and DVT diag-
nosis was reached by Doppler USG in 41.7% of tho-
se without any clinical sign. In the present study,
the incidence of DVT was determined as 6.9% by
Doppler USG, whereas it was determined as 19%
by clinical examination. The moderate agreement
between Doppler USG findings and clinical find-
ings were found.

In a study conducted by Kontos'” on 123 pati-
ents with hemiplegia caused by a CVA, it was ob-
served that DVT development was more prevalent
among females. Similarly, Kawase et al'® observed
female sex was strongly associated with DVT for-
mation. Gregory et al'® evaluated the relationship
between DVT and gender, age and ethnic distribu-
tions of patients with hemiplegia caused by a CVA,
and found no significant difference. Similarly, Yag-
ci et al*® did not determine a significant correlation
between DVT and age or gender. In the present
study as well, there was no significant correlation
between DVT and gender or age distribution of pa-
tients with hemiplegia caused by a CVA.

Cope et al?! observed that DVT incidence in-
creased on the hemiplegic side, and considered that
this increase was due to the loss of the venous mus-
cles’ pump-effect on valves, as well as recurrent mi-
nor traumas. In the present study, all of the DVTs
were observed in the paralyzed extremity.

Considering the relationship between DVT
and CVA etiology among hemiplegic patients, so-
me studies reported that the hemorrhagic type ca-
used DVT more frequently than the throm-
boembolic type. This was considered to relate to
the short hospitalization period of the thrombo-

embolic type.2*?

However, in a study conducted
by Harvey et al.,” no correlation was found bet-

ween these two types of etiology with regard to
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DVT. In the present study, DVT incidence was
higher in the thromboembolic type; however, this
difference was not statistically significant (p>
0.05).

Immobilization is an important risk factor for
DVT among hemiplegic patients.'”* In the present
study, it was observed that the incidence of DVT
increased as the hospitalization period prolonged.
Nevertheless, there was no significant relationship
between immobilization period and DVT. As this
period less than 2 weeks, it reduced the risk of DVT
to a lesser extent.

In many studies, it was reported that there was
a negative correlation between ambulation level
and DVT.72242 Tp the present study, no signifi-
cant correlation was determined between ambula-
tion level and DVT.

SEREBROVASKULER OLAYA BAGLI GELISEN HEMIPLEJI OLGULARINDA DERIN VEN TROMBOZUNUN...

tients. Hypertension was present in 81% of the pa-
tients concomitantly to DVT, and this was found
to be statistically significant. Contrarily to this
study, other authors reported no relationship bet-
ween DVT and hypertension, and neither between
DVT and diabetes mellitus and myocardial infarc-

tion history.”?>%

In the present study, the presen-
ce of hypertension and myocardial infarction
slightly increased the risk of DVT.

Although several studies'”®

reported that aspi-
rin usage reduced the risk for DVT, no statistically
significant effect was determined in the present

study.

As aresult, in patients who was not diagnosed
as DVT in clinical examination, also had no diag-
nosis of DVT in Doppler USG. This article shows
that clinicial examination having high sensitivity

Desmukh et al.* screened 503 hemiplegic pa-

and specivity can be used as screening test.
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