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CHAPTER I 

INTRODUCTION 

Acute venous thrombosis is of interest due to its 

frequent occurrenc~ in both the chronically ill and 

debilitated as well as those who are healthy. The primary 

impact is felt in the tendency of venous thrombosis to 

lead to pulmonary embolism which is associated with a 

significant morbidity and mortality rate. Approximately 

90 percent of all thromboemboli are secondary to deep , 

vein thrombosis, the incidence of embolization occurring 

in as many as one of every one hundred patients (Silver 

1974). Venous thrombosis is also associated with the 

development of postphlebitic venous insufficiency. 

Traditionally, the detection of deep vein throm

bosis has been made on a clinical basis, the most common 

manifestation being the presence of a hot, edematous, 

tender leg. A review of the literature in recent years 

has revealed, however, that clinical signs are notoriously 

inaccurate in the detection of existent leg clots. As a 

reult, the use of noninvasive methods of screening and 

detection are being utilized to complement clinical diag

nosis. Plethysmography, ultrasound, and radioactive 

iodine uptake are now used both expectantly and diagnos

tically. As -these methods of detection are more accurate 

1 
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than those previously available, the incidence of deep 

vein thrombosis has been found to be greater than origi~ 

nally suspected. 

The prevention of deep vein thrombosis continues to 

be, as in the past, primarily oriented towards nursing 

measures, specifically: early ambulation, leg exercises, . 

and the use of elastic compression stockings. Although 

these combined methods have been studied as to their• 

prophylactic properties, there has yet to be documentation 

as to the sole effectiveness of elastic graded compression 

stockings in reducing the incidence of venous thrombosis. 

Statement of the Problem 

The problem of this study was to determine if a 

relationship exists between the wearing of elastic graded 

compression stockings and a lower incidence of deep vein 

thrombosis. 

Statement of Purpose 

The purpose of this study was to validate a stan

dard nursing intervention, application of elastic graded 

compression stockings. This was done by: 

1. Determining the incidence of leg vein thrombo

sis in a group of high risk patients not wearing elastic 

graded compression stockings 
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2. Determining the incidence of leg vein throm

bosis in a group of high risk patients wearing elastic 

graded compression full length stockings 

3. Comparing the difference in incidence of throm

bosis between the two groups 

Background and Significance 

Deep vein thrombosis has long been implicated as 

the precursor of pulmonary embolus. Homans (1934) was 

probably the first to realize the association between the 

venous system of the calf muscle and embolization. He 

wrote that the veins supplying the calf muscle (soleus 

and gastrocnemius muscles) often harbor thrombi that, if 

propagation occurs, break off and result in seeding. 

Once the relationship between venous 'thrombosis 

and pulmonary embolization was suspected, research directed 

at investigating this relationship proliferated. Hunter in 

1941 found that, in an unselected autopsy series, thrombi 

of varying ages were found-in the soleus and gastrocnemius 

muscles in 53 percent of his cases. Likewise, Bauer in 
V 

1946 and Byrne in 1952 determined independently that pul-

monary embolism most often results . from thrombosis of the 

deep veins of the legs. These veins (the posterior tibial,· 

popliteal, superficial and common femorals, and the iliac 
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veins) account for the source of 85 percent of all pulmo

nary emboli (Schwartz 1974). 

The importance of pulmonary embolus as a clinical 

entity has been thoroughly documented. It is estimated 

that there are 47,000 deaths in the United States annually 

which are attributed to pulmonary embolism, and another 

150,000 deaths per year in which pulmonary embolism has 

contributed to the patient's demise (Coon and Willis 1959). 

The most disturbing fact is that revealed by Evans in 1971. 

He noted that in a review of patients. having a fatal pulmo-· 

nary embolism, 80 percent of those patients had the event 

suddenly and without prior warning. In those who died, 

only one-fourth were in the terminal phase of the illness 

which brought them to the hospital. Equally as impressive 

is the investigation done by Ruckley (1975) which stated 

that in his five-year review of 363 patients with pulmonary 

embolism on autopsy, only 12 percent of these patients had 

deep vein thrombosis detected clinically prior to death 

from pulmonary embolus. Thromboembolism then originates 

most often from the deep veins of the legs. This thrombotic 

process frequently goes undetected prior to a fatal event. 

Its etiology has been similarly difficult to determine. 

The pathogenesis of thrombosis was of interest as 

long ago as 1858, when Virchow wrote of the three factors 
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he considered contributory to its formation. He postulated 

that stasis, changes in the wall of the vein intima, and 

the hypercoagulable state were largely responsible for the 

formation of thrombosis. 

Venous Stasis 

In the widely quoted 1957 autopsy study by Gibbs, 

it was found that conditions causing muscular inactivity 

predispose to a higher incidence of deep vein thrombosis. 

It is thought that venous blood, already in a low pressure 

state, pools in the venous system with inactivity. The 

anatomy of the lower venous tree, as well as the dynamics 

of slowed blood flow determine where thrombi will form 

when the body is at rest. Emptying of veins depends on 

muscle contraction; muscular inactivity, especially among 

the elderly, results in stagnant blood pools. Although 

the most common anatomic region for pooled blood is the 

soleal plexus of ~he calf, other areas have been found to 

develop thrombi. Alteration of flow behind and around 

valve cusps is probably responsible for these other sites 

of thrombosis (Sevitt and Gallagher 1961). 

Intimal Wall Changes 

In an effort to clarify how alterations in the vein 

wall can result in thrombosis, several theories have been 
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proposed. Currently it is thought that the normally smooth 

endothelium becomes roughened secondary to trauma, surgery, 

microorganisms, and chemical agents. This roughened surface 

increases the likelihood of lysis of thrombocytes. When the 

wall of a thrombocyte is ruptured, it releases thrombo

plastin, which is the presence of calcium ions finally forms 

thrombin. Thrombin interacts with the blood protein, 

fibrinogen, to form fibrin. The fibrin network that is 

laid down then attracts leukocytes and platelets. · The end 

result of this process is aggregation which forms a clot 

(Strandness and Sumner 1977). 

Hypercoagulable State 

Of the three factors Virchow (1859) felt predisposed 

to thrombosis, a state of "hypercoagulability" has been the 

most difficult to document. · Wessler and colleagues in 1975 

concluded that some alteration in the clotting mechanism 

must be presented to initiate the thrombotic process. 

Altered platelet fuhction, abnormalities in the platelet 

reactivity, and chemical agents which reduce platelet effec

tiveness have all been implicated in various thrombotic 

episodes. Fagerhal in 1970 discovered that oral contracep

tive agents seemed to reduce the level of antithrombin III 

which maintains blood fluidity, thus establishing the rela

tionship between oral contraceptives and thrombosis. 
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Even though the writings of Virchow (1859) were 

published over one hundred years ago, his theories still 

remain the basis for explaining the genesis of venous 

thrombosis. The condition most easily documented, however, 

is that of venous stasis. The common denominator seen . 

most frequently in patients developing thrombosis is this 

state of venous stasis. 

How common is deep vein thrombosis? Its incidence 

depends upon the type of patient, but in general it is 

felt that as many as 6 percen_t of hospitalized patients 

will have deep venous thrombosis, largely undiagnosed · (Coon 

and Willis-1970). The following conditions have at some 

time been associated with an increased incidence of throm

bosis: trauma, surgery, pregnancy, obesity, cancer, infec

tion, previous thrombosis, varicose veins, oral contracep

tives, and bed rest (Coon 1959a; Gibbs 1957; Wessler 1976). 

Each of these conditions is in some way related to Virchow's 

(1859) triad. 

The detection of deep vein thrombosis has tradi

tionally been made by physical examination. Unilateral 

leg swelling, localized pain and tenderness, increased 

temperature of the extremity, the presence of a palpable 

venous cord, · and Homans's (1934) sign (pain in the calf 

upon dorsiflecion of the foot) have been the hallmarks of 
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its presence. It is interesting to note, however, that 

recent literature has failed to demonstrate the reliability 

of these signs. The best estimates are that clinical signs 

are accurate in de~ecting thrombosis in only 50 percent of 

cases (Haegar 1965; Lau 1975; Homans 1934; Flanc and Kakkar 

1968; Kakkar 1975b). One study typical of this research 

found that of over one hundred extremities which clinically 

demonstrated signs of thrombosis, only 55 percent as demon

strated by venogram actually contained thrombi (Evans 

1962) . 

McLachlin and Richards (1962) in an attempt to dis

cover a clinical sign that was reliable in detecting 

thrombosis, found that only tinilateral swelling of the ankle 

measured one inch above the medial malleolus was consis- . 

tently reliable .. Subsequent research failed to duplicate 

the results. The conclusion that can be made, then, is 

that clinical signs are not reliable in predicting the 

presence of thrombosis. 

The diagnosis of deep vein thrombosis can only be 

made with accuracy by means of contrast venography, the 

"gold standard" in detecting thrombosis (Barnes ·1975). · 

However, the risk of hypersensitivity to the contrast 

medium, the cost of equipment, as well as the use of a 

full-time radiologist makes venography inappropriate 
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as a screening technique and should only be used to 

confirm clinically probable cases. Recently, three· non- . 

invasive methods have been demonstrated to be useful as 

. d . 125-I f'b . t k . screening evices. i rinogen up a e requires 

intravenous injection of radioactive iodine which is then 

incorporated into aggregated fibrin (clot) in the leg. 

Plethysmography measures changes in the external limb 

volume measurement. Doppler ultrasound utilizes the 

principle of the Doppler effect which measures changes in 

blood flow velocity by ultrasound frequency changes. All 

of these methods are reliable as screening modalities and 

shall be discussed further in chapter II. 

Having established that deep vein thrombosis is a 

troublesome complication and that reliable methods of 

detection are now available, treatment of thrombosis 

deserves some attention. A conservative medical regimen 

is usually recommended in the treatment of already-existing 

thrombosis. The.aims of this therapy are not only to 

prevent present thrombi from embolizing, but also to pre

vent new thrombi from forming. It is generally agreed that 

anticoagulant therapy in the form of Heparin or Coumadin 

(dicoumarol) should be instituted to prevent propagation of 

an established clot (Schwartz 1974). Surgical intervention 

for the control of deep vein thrombosis is reserved for 
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patients who should not be heparinized, or suffer from 

intractable thrombi in spite of adequate heparinization. 

Because deep vein thrombosis cannot accurately be 

d e tected by signs and symptoms, and because therapeutic 

management often includes drastic measures, the obvious 

recourse would be an emphasis on preven"tion. The methods 

of prevention currently utilized are of controversial 

value. These methods, all nursing interventions, · are: 

early postoperative ambulation, leg exercises, leg eleva

tion, intc-.;rmittent pneumatic compression and elastic com

pression stockings. 

Early postoperative ambulation has long been known 

to affect the rate.of postoperative complications (Wright 

1951). The incidence of pulmonary complicat.i:ons and wound 

disruption is decreased when patients begin walking soon 

after surgery. Leg exercises performed frequently and 

routinely by bedridden patients are thought to result in 

a decreased incidence of thrombosis, but can only be 

accomplished by alert patients. Passive exercises as 

performed by nurses and paramedical personnel are usually 

performed sporadically and in many cases incorrectly so 

that there is little reliable data justifying their effec-· 

tiveness. Leg elevation may be helpful due to the resul

tant increased venous velocity in the deep veins, but 
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since the soleal sinuses drain anteriorly, this maneuver 

will not prevent stasis at this site (Strandness 1977). 

Intermittent pneumatic compression of the lower legs has 

only recently appeared in ·the literature and works on the 

principle that cyclic emptying of the deep veins prevents 

stasis and therefore the formation of thrombi. The _com

pressi~n device is in the form of plastic sleeves that 

encompass the legs from toes to knees. Despite the fact 

the patient must remain in a supine stationary position for 

this device to be effective, the research thus far has been 

extremely promising (Lee 1976; Browse 1974). The effec

tiveness of elastic stockings, although widely employed as 

a preventive nursing measure, has not been investigated to 

any great extent. The results of a study conducted in 1971, 

using a combination of elastic stockings, leg exercises, 

and elevation of the foot of the bed, found the incidence 

of deep vein thrombosis to be significantly reduced. It is 

the prophylactic us.~ of elastic stockings as the lone means 

of prevention which will be the thrust of this investiga

tion. 

Elastic compression stockings ("antiernbolism stock

ings") increase venous blood velocity and.consistently are 

thought to prevent thrombosis. The compression assists 

venous return by collapsing the venous pool in the 
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superficial veins, and enhances the efficiency of the 

pumping action through compression of the calf muscle. The 

overall effect is enhanced blood clearance. The mechanical 

effect of compression occurs only in the area being com

pressed and does not significantly affect areas with no 

direct pressure. Consequently,. full length stockings {toe 

to thi~h) are recommended. Initially the compression 

stockings as manufactured in the United States were uniform 

in their compression. Sigel's definitive study completed 

in 1975 found that graded compression from ankle to mid

thigh afforded the greatest increase in femoral vein linear 

blood velocity. By compression of the ankle to 18 milli

meters of mercury and moving proximally to a compression 

of 8 millimeters of mercury at the thigh {figure 1) an 

inverse gradient is formed which results in significant 

movement of femoral vein flow in the recumbent patient. 

Some investigators from Great Britain, however, . 

have found elastic compression stockings to be ineffective 

and in some cases harmful {Rosengarten 1970; Browse 1974). 

Because of the controversey surrounding the effectiveness 

of elastic compression they are used sporadically in many 

institutions. 

In summary, venous thrombosis is a problem .not only 

as it relates to pulmonary embolism, ·but also because of 
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8 mm. mercury at thigh 

---,;----10 mm. mercury above 
knee 

8 mm. mercury at knee 

---..---- 14 mm. mercury at calf 

mercury at ankle 

Figure 1. Optimum Leg Compression Determinations. 
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the additional costs incurred by the patient in both the 

acute phase and in the months and years to follow. Because 

nursing measures have traditionally been used as the basis 

for therapeutic regimens of prevention, it is important to 

determine if these measures are effective. Specifically, 

it is important to determine if the use of elastic com

pression stockings contributes significantly to a decrease 

incidence of deep vein thrombosis. 

Hypothesis 

The following hypothesis, stated in the null, was 

tested in this investigation: There will be no signifi

cant difference in incidence of deep vein thrombosis 

between those high risk patients wearing elastic compres

sion stockings and those patients not wearing elastic 

compression stockings. 

Definition of Terms 

For the purposes of this paper the following terms 

are defined. 

Augmentation--a perceptible rise in the frequency 

of the Doppler signal with manual compression distal to the 

probe, and release of compression.proximal to the probe. 

Deep veins--the deep veins of the l~g, specifically 

the posterior tibial, popliteal, superficial femoral, 
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common femoral., exter::1al iliac, and common iliac veins. 

They are thin-walled, less muscular than their superficial 

counterpart, and bear the same names as the arteries they 

parallel. 

Doppler ultrasonic stethoscope--Doppler Ultrasonic 

Velocity flow detector, model BF4A, 5.3 megahertz, manu

factured by Medsonics, Incorporated, 790 Hemmeter Lane, 

Pc Oo Box Bm, Mountain View, California 94040. 

Elastic graded compression stockings--T.E.D. Anti

eITbolism ~tockings, full length, manufactured by the Kendall 

Company, Boston, Massachusetts. 

High risk--those patients who by the nature of 

their age~ disease, or surgical procedure may have a pre

dilection to deep venous thrombosis. 

Phasicity--the normal increase and decrease (waxing 

and waning) in the frequency of the Doppler signal with 

respiration. This signal corresponds to changes in the 

venous velocity with respiration. 

Phlebothrombosis--a deep venous thrombosis with 

few signs or symptoms, ·but thought to be more prone to 

embolization than thrombophlebitis. Some researchers 

feel phlebothrombosis is a distinct entity from thrombo

phlebitis, while others feel they are simply manifestations 

of the same process. 
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Postphlebitic syndrome--chronic venous insuffi

ciency resulting from destruction of vein valves and chronic 

venous hypertension. The venous insufficiency may be local

ize d or involve the entire extremity. 

Risk factors--those conditions which have been 

proven to have a statistical relationship to the develop

ment of leg vein thrombosis. The risk factors most fre

quently mentioned in the literature are: surgery or other 

trauma, type of surgery, prolonged immobilization, heart 

failure, past history of venous thrombosis and thrombo

e1~olism, varicose veins, obesity, pregnancy, and oral 

contraceptives (Gallus 1976). 

Sensitivity--when used in reference to Doppler 

ultrasound, sensitivity describes the accuracy of the 

instrument. It is determined by the number of positive 

extremities obtained divided by the actual number of 

extremities proven to have venous occlusion by phlebography. 

Used to determine false positive rates. 

Specificity--when used in reference to Doppler 

ultrasound, specificity is the number of negative extremi

ties observed divided by the number of extremities proven 

to be nonoccluded. Used to determine false negative rates. 

Sensitivity and specificity are generally multiplied by 

100 to present them as percentages. 
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Spontaneity--the naturally occurring frequency 

signal elicited by venous flow. 

Superficial veins--large, thick-walled muscular 

vascular structures lying just under the skin. They have 

fewer valves than in deep veins. 

Thrombophlebitis--local frank irritation of the 

intimal wall by thrombus formation. It is thought to be 

c haracterized by an inflammatory reaction at the site, 

although occasionally no physical signs are evident. 

Thrombosis~-the presence of a thrombus, or clot, 

in a vein. 

Limitations 

Some of the factors listed below have been statis

tically proven to increase the predilection to deep vein 

thr ombosis. However, no effort was made by the investiga

tor to control these variables which included: 

1. Previous history of deep venous thrombosis 

2. The pr~~ence of varicose veins 

3. The effects of early ambulation 

4. Blood clotting derangements that may be present, 

resulting in a condition of hypercoagulability 

5. The presence of a chronic illness which has 

been statistically related to an inc~eased incidence of 

thrombosis 
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6. Concurrent treatment with Heparin or other 

anticoagulants 

7. Fracture of lower extremities and pelvis 

Delimitations 

For the purpose of this study, the following delimi

tations were made: 

1. Patients of age 40 years or greater were 

studied 

2. Patients had both loewr legs intact 

3. Patients demonstrated intact bilateral arterial 

pulses of the lower legs 

4. Patients had lower extremities free from the 

presence of dressings, plaster casts, or catheters 

5. Patients with a negative Doppler exam upon 

admission to the intensive care units were selected for 

study 

6. Only patients who could be properly fitted with 

elastic compression stockings were studied 

7. Patients studied who had undergone surgery, 

could not have undergone surgery for peripheral vascular 

disease 
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Assumptions 

The following assumptions were made for this study: 

1. Circulating, clotted blood is deleterious to 

onets overall health 

2. Certain identified factors predispose to deep 

venous thrombosis 

Summary 

It is important to determine the presence of deep 

vein thrombosis in the hospitalized and nonhospitalized 

patients because of its causal relationship to pulmonary 

thromboernbolism. It is likewise important to determine 

the effectiveness of the different modalities commonly 

employed to prevent its occurrence. The app~ication of 

elastic compression stockings has in many institutions been 

considered the most effective nursing intervention in 

decreasing the incidence of thrombosis. The validity of 

this supposition has yet to be determined. The problem 

of this investigation was to determine if a relationship 

exists between the wearing of prophylactic elastic stock

ings and a lower incidence of deep vein thrombosis. 

Chapter I has described the probiem and purposes 

of this study, as well as the background and significance 

of venous thrombosis as a clinical entity. Chapter.II, the 



20 

review of literature, consists of a brief overview of 

current methods of preventive therapy, an extensive survey 

of the recent investigations involving elastic compression 

stockings as well as a discussion of different methods of 

detection, with the emphasis upon ultrasound. Chapter .III 

contains the procedur.e for the collection of data, metho

dology Qf the study, and a discussion of the treatment of 

data obtained. Chapter IV consists of the results obtained 

from the study, as well as an interpretation of the find

ings .. Chapter V concludes with a summary of the results, 

the conclusions that can be drawn from the investigation, 

the resulting implications for nursing care, and recommen

dations for future investi~ations of this problem. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The development of venous thrombosis poses a signi

ficant problem for the clinician and his patient. It is 

the purpose of this chapter to discuss the risk factors 

associated with thrombosis, the preventive methods currently 

available, and the instruments that are routinely employed 

to detect the presence of thrombosis. Emphasis will be 

given to the investigational liteEature concerned with 

elastic compression stockings and Doppler ultrasound, ·· both 

of which are employed in this study. 

In the past, the presence of deep vein thrombosis 

was diagnosed by the clinical manifestation of erythema, 

edema, calf tenderness and Romans's sign, and its existence 

confirmed by venography. The incidence was thought to be 

infrequent and consequently prevention was given minimal 

emphasis. Since the advent of noninvasive methods of 

detection, however, the incidence of venous thrombosis is 

thought to have increased markedly. This is attributed not 

only to improved methods of detection, but also to a greater 

awareness of the parameters of the disease. One investiga

tor reported a 20 to 30 percent overall incidence of venous 

thrombosis in surgical patients (Tsapogas and Gousous 1971). 

21 
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Kakkar, one of the renowned investigators of venous disease, 

reported a 31 percent incidence of deep vein thrombosis in 

a review of over two hundred pre- and postoperative surgical 

patients (Kakkar 1970). Once the prevalence of thrombosis 

was suspected, then~ an investigative eye was turned towards 

the pathogenesis of the disease. 

Virchow (1859) recognized more than a century ago 

that stasis of blood, intimal wall damage, or a state of 

hypercoagulability (or a combination of these) seemed to 

contribute in some way to the development of thrombosis. 

Bedrest, prolonged periods of immobilization, obesity, and 

any severe illness all may result in venous stasis, which 

initiates platelet aggregation and fibrin production. This 

fibrin product is thought to result in an increased rate 

of thrombin production and the formation of clot. Clots 

frequently form in the sinuses of the soleal plexus of the 

calf ., with approximately 20 percent of these thrombi extend

ing proximally into the popliteal and femoral veins .• 

Most pulmonary emboli have their origin in the veins of the 

lower extremities and pelvis, and a majority of fatal emboli 

originate specifically from the ileofemorals (Silver 1974). 

Risk Factors Associated with Thrombosis 

Who are the patients most likely to develop deep 

vein thrombosis? Kakkar (1970) reported the incidence of 
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deep vein thrombosis was 24 percent in patients under the 

age of 60, but rose to 46 percent in patients over age 60. 

Other predisposing factors were found to be a previous his

tory of the disease, the presence of varicose veins, obe~ · 

sity, and malignancy (Kakkar 1970). Prolonged periods of 

bedrest were implicated by Gibbs (1957). The use of oral 

cont raceptive agents has also been proven to be a predis

posing factor. One investigator demonstrated a fivefold 

increase in thromboembolic phenomena among women receiving 

these medications (Wessler 1976). Patients with hip frac- . 

tures, those undergoing open prostatectomy, gynecological 

patients undergoing abdominal operations, and surgical 

patients over 40 were identified as being at high risk by 

Clagett and Salzman (1974). Those suffering myocardial 

infarctions also demonstrate an increased incidence 

(Nicolaides 1971). Venous thrombosis and pulmonary embo

lism may also follow traumatic injuries, and death from 

embolism after a ·fractured femur or tibia is not an uncommon 

event (Aurin 1948). A relatively high rate of fatal pulmo

nary emboli was found in acute paraplegics (Tribe 1963} as 

well as those dying of cerebrovascular accidents (Byrne 

1952) . 

An increased risk of thrombosis is not the exclusive 

province of medical and surgical illness. Obstetricians · 
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have found that assisted delivery and Cesarian section also 

increase the risk of thromboembolism (Daniel 1967). Decamp 

(1952) reported that although most cases of venous thrombo

sis or embolism follow, or are associated with well-defined 

medical, surgical, or obstetric conditions, other cases may 

occur spontaneously in actively ambulant people and without 

apparent cause. The most common predisposing factors to 

the development of deep vein thrombosis then are age, pre

vious history of the disease, varicose veins, obesity, 

trauma, s~1rgery, malignancy, and prolonged bedrest. 

Prevention of Venous Thrombosis 

Once the high risk patients have been identified, 

preventive therapy should be vigorously employed. There 

are four methods currently used as prophylactic therapy 

fo.r thrombosis: leg exercises and ambulation, anticoagu

lant therapy, the pneumatic compression device, and elastic 

compression stockings. Literature discussing the use of 

these modalities follows with special emphasis on elastic 

compression stockings. 

Leg Exercises and Ambulation 

The admonition of physicians and nurses alike to 

encourage early postoperative rising as well as active 

and passive leg exercises has been a routine in virtually 
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all hospitals. The practice of early postoperative ambula

tion has been found to reduce the indidence of wound dis

ruption and wound infection, as well as the incidence of 

pulmonary complications (Gibbs 1957). Its value in pre

venting venous thrombosis has not been so conclusively 

demonstrated. Blodgett in 1946 found the incidence of deep 

leg vein thrombosis somewhat higher in a group of patients 

undergoing early postoperative ambulation. The reason for 

this finding was not postulated. Likewise, Mccann (1950) 

found the incidence of thrombus was the same whether -

patients were ambulated between the first and third day, or 

if ambulation was supplemented by exercise. The value of 

exercise and early postoperative rising has been conclu

sively demonstrated for wound complications, .but is still 

speculative in terms of venous thrombosis. 

Nursing textbooks continue to advocate the early 

ambulation of postoperative patients. In addition, active 

and passive exercises to contract the calf muscle and thus 

increase venous blood flow are encouraged (Beland 1970; 

Brunner 1964). Other precautions sometimes offered are 

the avoidance of deep breathing, which increases venous 

pressure in the legs, and the elevation of the bed's foot • 

gatch to promote venous drainage (Ryan 1978; Ryan 1976) • 
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However, nursing research supporting these patient pre

scriptions is unavailable. 

Anticoagulant Therapy 

The use of anticoagulants as a prophylaxis for 

thrombosis has fared considerably better in the investiga

tive literature. Sevitt and Gallagher (1959) found evidence 

of thrdmbosis in only 2.7 percent of their patients given 

anticoagulants in contrast to a 28.7 percent incidence among 

untreated control patients. Heparin and Warfarin (dicou

marol) are the drugs most frequently prescribed. Heparin 

acts in preventing coagulation by several mechanisms: 

(1) it acts as antiprothrombin to prevent the conversion of 

prothrombin to thrombin,. (2) it antagonizes the action of 

thromboplastin, (3) it prevents the conversion of fibrinogen 

to fibrin, and (4) it prevents the agglutination of plat~

lets. Heparin is usually administered intravenously, and 

its action is relatively prompt because it interacts with 

substances already present in the blood. When it is admin

istered in low doses the danger of bleeding is minimal and 

requires infrequent laboratory monitoring. The results of 

a large multicenter investigative trial have recently b~en 

_published. Over four thousand surgical patients were 

studied, approximately half were placed in a control group, 

half received Heparin. The two groups were matched for 
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age, sex, weight, blood group and other factors which could 

predispose to the development of venous thromboembolism. 

One hundred eighty patients (4 .4 percent). died durh'1g_ the 

postoperative periqd. Sixteen patients in the control group 

and two in the Heparin group were found to have massive 

pulmonary embolism (p<0.005). The author concluded by 

advocating the use of low dose Heparin in preventing throm

botic complications {Kakkar 1975~). · 

Warfarin (dicoumarol) is an oral anticoagulant which 

inhibits the synthesis of prothrombin. A certain blood

level must be maintained to achieve this effect, conse

quently the maximum effect does not occur until two to four 

days from the initial dose, and continues for some days 

after being discontinued. Warfarin, recommeded for patients 

who for some reason have had prophylactic measures· delayed, 

has been shown to abort progression of an already estab

lished thrombus. It is used as outpatient therapy for 

patients either at high risk of thrombosis or having already 

suffered a pulmonary embolus. The difficulty lies in the 

regulation of dosage because the risk of bleeding is always 

present (Beland 1970). Other studies demonstrating the 

effectiveness of agents affecting the coagulation mechanism 

are readily found in the literature (Hume and Sevitt 1970). 
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Medications affecting platelet function can also be 

used as effective prophylaxis, most notably :. dextran, 

dipiridamole (Persantin), and aspirin. While the resulting 

dat a are impressive., however, it is still apparently unclear 

which methods should be applied to certain patient popula

tions (Strandness and Sumner 1977). 

Pneumatic Compression 

Within the past eighteen months a third method of 

prevention has been discussed in the literature--that of 

intermittent pneumatic compression of the calf. This is 

done by external pneumatic splints which are alternately 

inflated and deflated to the desired level of pressure. 

The data published thus far have shown it to be an effec

tive device (Roberts and Cotton 1974; Lee 1976). The 

problems revolve around expense, discomfort, and the fact 

that it may not be used when prolonged bedrest with frequent 

changes of positipn is required. 

Elastic Compression Stockings 

The fourth method commonly used in preventing throm

bosis is that of elastic compression stockings. Stockings 

are sporadically used in most hospitals. There seems to be 

an almost equal number of people who espouse their value as 

well as those doubting their effectiveness. Because the 
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present investigation seeks to determine the relationship 

of elastic compression stockings to the incidence of throm

bosis, a survey of the related literature is warranted. 

Elastic Compression as Prophylaxis 
in Venous Thrombosis 

Compression of the lower limbs to prevent venous 

stasis has been the subject of some early writings on venous 

disease. As early as the sixteen hundreds Pierre Dionis, 

surgeon-in-residence to the Queen of France, recommended 

compression by stocking support. These were made of coarse 

linen or dog skin and were worn from ankle to knee (Meyero-
....- -;''\ .... _.'<. . .: .. .• ,., ·,• ·· ' 

witz 1964). The unique role of stasis in the etiology of 

thrombosis was postulated by Virchow's (1859) classic writ

ings nearly a century ago. The prevention of stasis was 

probably the basis for the development of elastic bandaging 

of the lower limbs. As early as 1941, in fact, Ochsner 

recommended pressure bandaging of the lower limbs in post

operative patients, but objective laboratory data as to its 

value were lacking. 

Hemodynamic Effects of Elastic 
Compression 

The earliest investigation of the hemodynamic 

effects of compression was probably that of Paulsen in 

1954. He found that the rate of venous flow in the lower 



30 

extremities was markedly increased by application of an 

elastic compression bandage extending from foot to knee. 

However, these same elastic bandages were later found to 

result in severe compression of the popliteal vein, causing 

a tourniquet-like effect which instead could ultimately 

cont ribute to venous stasis (Husni 1968). Elastic bandages 

were then discarded as a compression device and other alter

natives safer for the patient were sought. 

The ·past decade has produced several investigations 

demonstrating the effect of elastic compression in a stock~ 

ing ~ Meyerowitz (1964) found that 80 percent of patients 

wear ing a :thromboembolic stocking (T .E .D. brand) could · : · 

demonstrate an .increase in venous blood flow in the calf. 

Sigel (1973) studied the blood flow velocity in the femoral 

veins of inactive subjects. His results demonstrated that 

elastic stockings increased femoral vein flow velocity and 

thereby decreased venous pooling, the effects lasting up to 

thirty minutes after removal of the stockings. The so- : . 

called "postphlebitic syndrome" is also influenced by elas

tic compression. This syndrome results from the destruction 

of venous valves associated with thrombosis. Upon resolu

tion of the thrombus the valves are damaged, resulting in 

backflow and eventually stasis. Wilkins (1953) and Somer

ville (1974) found that elastic stockings also result in 
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relief of symptoms associated with this syndrome (i.e., 

venous insufficiency) by lowering venous ambulatory pres~ 

sure. Elastic stockings reduce the diameter of distended 

varicose veins, restore valvular competence and reduce 

retrograde flow. Thus, the accelerated linear blood flow 

through the deep veins couples with decreased backflow 

decreases stasis and consequently the risk of thrombosis. 

Once the desirable effects of elastic compression 

were establi~hed, Spiro (1970) discovered there was an 

optimum level of compression that .could be attained. Inves

tigation revealed that ptogressive increases of compression 

beyond thi~ optimum.~. level not only failed to increase venous 

flow but rather tended to diminish it (Spiro 1970). The 

first investigation .undertaken to determine this optimum 

degree of compression was completed by Husni in 1970. His 

study concluded that knee high elastic compression of 16 to 

20 millimeters of mercury effected a significant decrease 

in venous pooling of the legs. One notable investigation 

was that of Sigel, completed in 1975. He attempted to 

determine the optimum compression needed to reduce stasis in 

terms of both the amount of pressure and the manner of 

application. The lower extremities of inactive recumbent 

patients were tested for femoral vein blood flow velocity in 

order to determine optimum pressure of compression. Optimum 
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pressure was defined as the externally applied pressure that 

produced the greatest increase in femoral vein velocity con- . 

sistent with safety, patient comfort, and the practicality 

of hospital use. He found the optimum compression for 

elastic stockings to be used by hospitalized patients spend

ing a substantial amount of time in bed should be 18 to 8 

millimeters of mercury from ankle to midthigh (see figure 

1) .. At this compression the average femoral vein blood 

flow velocity is increased to 138 percent of baseline. It 

wa.s also found that gradient compression produced a greate~ 

femoral vein flow velocity than the same amount of compres

sion distributed uniformly over the lower extremity.· Lewis 

(1976) also demonstrated that graded elastic compression 

stockings cleared stagnant blood which had pooled behind 

the venous valves. He found a statistically significant 

difference in vein flow velocity between patients wearing 

elastic graded compression stockings and a group of patients 

acting as controls without stockings. 

Effectiveness of Elastic Compression 
Stockings 

It was determined, then, that graded elastic com

pression (18 to 8 millimeters of mercury) resulted in an 

increased femoral vein flow velocity. The question remained 

whether its use could effect a decrease in the incidence of 

deep vein thrombosis. 
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Two studies were found in the literature in which 

elastic compression stockings were used as a portion o~ com~ 

bined therapy to prevent postoperative thrombosis. Flanc 

(1969) studied sixty-five patients admitted to the hospital 

for elective surgery. The patients, ranging in age from 20 

to 80 years, were divided into two groups. In the control 

group no specific precautions were taken to prevent thrombo

sis. The test group, however, wore elastic stockings during 

surgery, and pressure on the calves prevented by a rubber 

stand. After surgery the legs were k~pt elevated until the 

patient was responsive enough to perform active leg exer~ 

cises. The exercises were then done six times daily in the 

test group, as well as in-bed exercises five minutes every 

hour¥ The control group performed no exercises, but they 

walked twice daily. Plane (1969) found -the incidence of 

thrombosis to be 35 percent in the control group and 25 per

cent in the test group, not a significant difference between 

the two groups. ~n 1971, Tsapogas studied the effectiveness 

of prophylactic measures on ninety-five postoperative 

patients. The test group (fifty-one patients) consisted of 

patients on whom four measures were taken: (1) a 30° eleva

tion of the foot ·of the patient's bed starting in the 

recovery room; (2) early postoperative ambulation; (3) active 

and passive dorsal and plantar foot flexion done at two-hour 

intervals throughout the day; and (4) below-knee elastic 
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compression stockings worn until discharge. In the control 

group, none of these measures applied. He found that the. 

measures employed effected a difference in ind.idence of 

thrombosis from 14 percent in the control group to only 4 

percent in the group on whom prophylactic measures were 

applied. He suggested that these measures done on a routine 

basis for hospitalized patients could effectively reduce the 

incidence of venous thrombosis and pulmonary embolism 

(Tsapogas and Gousous 1971). 

Several studies reporting positive results :using 

elastic compression as the only means of prophylaxis are 

also found in the literature. Holford (1976) studied 

ninety-eight preoperative patients to assess the effect of 

graded compression stockings on isotopically diagnosed 

deep vein thrombosis. The incidence was 49 percent in the 

control group and 23 percent in the treated group. His 

conclusion was that static graded compression is an effec

tive means of reducing the incidence of thrombosis. In a 

similar study, Ibrahim (1976) studied sixty-three patients 

undergoing major abdominal surgery and wearing an elastic 

compression stocking on one leg. The other leg was left 

free; thus, the patient acted as his won control. The stock

ing was applied the day before surgery and removed nine days 

later. Deep vein thrombosis was diagnosed by 
125

-I fibrin

ogen technique. Of the sixty-three patients studied, 
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twenty-two developed thrombosis, four bilaterally. In the 

eighteen patiens with unilateral thrombosis, only one 

developed thrombosis in the stockinged leg . . Thrombosis 

developed, then, in 26 of 126 legs, 21 in the unstockinged · 

leg, and 5 in the stockinged leg (p = 0.001). The results 

o f the investigation indicated that elastic graded compres

sion stockings reduce the incidence of deep vein thrombosis 

as detected by 125-I fibrinogen (Ibrahim and Scurr 1976). 

Finally, Wilkins in 1953 investigated the possibil~ 

ity that elastic stockings might prevent _fatal pulmonary 

embolism. Because the incidence of fatal pulmonary embolism 

is low, a great number of patients .had to be studied. Over 

five thousand medical, surgical, and obstetrical patients 

were studied, over half of which were assigQed to wear 

elastic stockings for the duration of their hospital stay. 

In the two-year period there were no fatal cases of pulmo-. 

nary embolism (as determined on autopsy) in the group wear

ing stockings, whereas the control group recorded two fatal 

cases. Wilkins (1953) summarized his data by stating: 

Elastic stockings routinely applied to hospital 
patients over twenty years of age reduced to about 
half the expect~d incidence of fatal pulmonary 
embolism in a series of 5,467 medical, surgical 
and obstetrical patients. (p. 1088) 

He also recommended the ·application of elastic stockings 

be considered a routine hospital procedure. 
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Ineffectiveness of Elastic 
Compression Stockings 

Having related the literature recommending the use 

of elastic compression stockings, investigators decrying 

the use of stockings can likewise be found in the litera

ture. The most widely quoted of these is that of Rosen

garten (1970). In his study entitled "The Failure of Com

pression Stockings (Tubigrip) to Prevent Deep Vein 

Thrombosis after Operation,'' he studied fifty patients 

over 40 years of age, half of whom were fitted with "com- . 

pression stockings." He found no difference in the inci

dence of thrombosis between the two groups {eight patients 

in each group), concluding that compression stockings had 

no value in preventing thrombosis (Rosengart~n 1970). 

Makin {1969) studied sixty~four patients using the 

same brand of compression stocking {Tubigrip) for fourteen 

days postoperatively. He found no difference in the twenty- . 

four patients under the age of 50, but there was a lower 

incidence of thrombosis in those wearing Tubigrip in the 

over-SO age group. The diagnosis of thrombosis was made 

by clinical signs, however, the presence of which are 

grossly unreliable as an indicator of thrombotic disease 

(McLachlin 1962; Tsapogas 1971; Barnes 1975; Cranley 1976) • 

Browse (1975) also studied the value of leg elevation and 
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compression stockings in ninety-seven patients. He found 

a total of twenty-two thromboses in the stockinged leg, 

and twenty-six thromboses in the control leg. This inves

tigation failed to demonstrate any effect of elastic stock

ings in the prevention of calf or lower thigh thrombosis 

as detected by 125-r fibrinogen uptake. Makin (1969), 

Roseng~rten (1970), and Browse (1974) then all found elastic 

stockings to have basically no value in preventing deep , 

vein thrombosis. In reviewing the respective studies by 

those investigators, however, Memhardt (1975) explained 

that Tubigrip stockings were in fact not.elastic compres

sion but instead elastic tubular bandages. These bandages 

yield a compression on the average leg of only 5 millimeters 

of mercury thereby causing an inverse pressure gradient 

when placed on the calf, resulting in a tourniquet-like 

effect. When cut to a suitable length, a cylindrical tube 

is produced. Such a tube applied to a cylinder would pro

vide uniform compression. When applied to a leg, which is 
' 

not a cylinder but an inverted cone, an inverse pressure 

gradient is produced (tightest at the top). Rather than 

improve venous flow, these stockings impede it. The results 

of that investigation demonstrated no difference in the 

incidence of venous thrombosis between the legs '.with 

Tubigrip and those without. 
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If the prophylactic regimen fails and the patient 

is suspected of harboring thrombi in the deep veins of the 

leg, accurate means of detection are mandatory. There are 

several modalities currently available to the clinician for 

detecting deep vein thrombosis. The following is a discus

sicm of each of these methods with emphasis on that of 

ultrasound. 

Detection of Deep Vein Thrombosis 

As has previously been noted in this paper, clinical 

signs (erythema, edema, calf ·tenderness, and Homans's sign) 

are unreliable as indicators of existent thrombosis (Kakkar 

1972; Alexander 1974; Barnes 1975; Cranley 1976). More 

precise techniques for detection are currently available. 

These are generally categorized as invasive or noninvasive 

techniques. 

Venography 

The most precise method of diagnosis is that of 

venography (also known as "phlebography"), the "gold 

standard" against which all other methods are measured 

(Bauer 1940; Bauer 1957; Rabinov and Paulin 1972r. Its 

principal disadvantage. is that it is an invasive technique 

requiring intravenous injection of a contrast medium into 

the foot veins. This technique demands hospitalization of 
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the patient, expensive sophisticated equipraent and radio

graphic expertise of the technician. In addition, it is 

contraindicated in patients with a sensitivty to the dye. 

It does precisely locate the site of a thrombus, as well 

as any subsequent propagation that might occur. 

There are three other methods of thrombus detec

tion currently in use. All have the advantage of being 

noninvasive. They have varying degrees of accuracy when 

compared to phlebography. 

125-I Scanning . 

One of the most reliable and widely endorsed methods 

. t·h t f 12 5 - f . b . 1 . h d . . f is - a o I 1 rinogen eg scanning. Te 1agnos1s o 

thrombosis with this method depends upon the incorporation 

of circulating tagged fibrinogen into the thrombus. Over

lying surface activity is then detected by an isotope 

detector. Its accuracy (80 to 95 percent) in locating 

calf vein thrombosis has been conclusively demonstrated. 

It is especially useful in determining the activi~y of 

suspected recurrent thrombosis (Kakkar 1972; Wu 1974). 

There are several limitations of 125-I fibrinogen scanning. 

It is so sensitive to platelet aggregation that it is 

questionable whether the thrombi it detects are clinically· 

significant. It will not detect inactive thrombosis, or 

thrombosis present in the proximal thigh or pelvis. This is 
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important in that most pulmonary embolization originates 

from the deep veins of the proximal thigh and iliac vein. 

It also cannot be used in the presence of recent operative 

wounds, cellulitis or trauma. 

Plethysmography 

The second noninvasive method currently employed is 

that of plethysmography. There are a variety of plethysmo

graphic tools available which include the mercury strain 

gauge, the impedance technique, and the phleborrheograph. 

All of these methods involve measurement of hemodynamic 

changes in limb volume. (They reflect alterations in calf 

volume in response to respiratory movements or pneumatic 

compression of the thigh.) These methods allow. a permanent 

printed record of the findings, the equipment is portable 

and can be taken to the bedside, and all can accurately 

assess the patency of the deep veins in 80 to 90 percent 

of cases. The pr.incipal disadvantages of plethysmography 

are the expense and the fact that in the presence of promi

nent collateral circulation, a negative result can be 

obtained. Patient cooperation is also important in the 

plethysmographic examination because large variations in 

respiratory excursion can lead to errors in exam interpre

tation (Brownell 1972; Cranley 1973; Barnes 1972; Strand

ne s s . 19 7 7 ) • 
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Ultrasound 

Another method for noninvasive detection of venous 

thrombosis is that of Doppler ultrasonic velocity detection. 

Doppler ultrasound ·is based on the principle of the Doppler. 

effect, that is, the wave length of sound is shorter as a 

moving object approaches and lengthens as an object, such 

as a red blood cell, departs. By mixing these two frequency 

signals, the difference in frequency produces an easilX 

detectable "beat" which is audible. When the sound trans

mitted into a limb encounters moving ·erythrocytes, the 

frequency is shifted by an amount proportional to the flow 

velocity. Thrombosis of the deep veins is characterized 

by the following: (1) absence of venous flow signals at 

the expected location; (2) loss of phasic velocity varia

tion with respiration; and (3) diminished augmentation 

with limb compression. Ultrasound is -a safe, inexpensive, 

reproducible, an~ accurate means of thrombus detection. 

Several investigations have been completed in recent 

years testifying to the accuracy of ultrasound, notably 

Alexander in 1974, who reported a 93 percent accuracy when 

compared to venography, strandness and Sumner in 1972, who 

reported an 86 percent accuracy, and Barnes in 1975, who 

reported a 94 percent accuracy. By these investigators, 
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Doppler ultrasound has been found to be the best diagnostic 

screening modality for clinically significant venous throm

bosis. An abnormal Doppler examination will indicate 

calf vein thrombosis with an accuracy of about .94 percent 

{Barnes 1975). Doppler ultrasonography is thought to be 

more accurate than 125-I fibrinogen in detecting thrombi of 

popliteal and femoral veins. It is not meant to replace 

venography, however, and it is recommended that any patient 

demonstrating a positive Doppler examination should have 

confirmatory venogram. · 

The disadvantages of Doppler ultrasound are that 

there are several common sources of error. Isolated small 

thrombi in the soleal sinuses will not be detected, however 

such thrombi are not thought to be of clinic~l significance 

and do not normally result in embolization (Barnes 1975). 

Mural thrombi which do not completely occlude the lumen 

of the vein may not be detectable. The presence of a vein 

with an old clot and subsequent recanalization may also be 

overlooked because the large lumen of: collateral channels 

may not result in · the expected high velocity signal that 

would be diagnostic of this condition. Extrinsic venous 

compression can also result in a false negative examination. 

By far the most common source of error, however, is the 

inexperience of the examiner. It is recommended that the 
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examiner has daily · experience in the use of the instrument 

for one to three months prior to initiating any investiga

tion utilizing it as a tool (Barnes 1975). 

The Doppler, while not replacing venography, can 

be used in conjunction with another noninvasive technique, 

h 125- f'b . . . sue as I i rinogen testing, or simply used by itself . 

as a screening device. Ultrasound is accurate, safe, 

reproducible, and inexpensive, as well as easily portable, 

one type being the size of an ordinary stethoscope. Doppler 

ultrasound was employed in this investigation because of 

the low incidence of false negative results, its clinical 

accuracy, and because of the expertise of the examiner in 

this method. 

Summary 

The propagation of a thrombus along the course of 

the deep veins of the lower extremities remains a signifi

cant complication of certain types of trauma, surgery, and 

severe illness. Patients with these disorders as well as 

those aged, obese, and previously afflicted individuals 

are at high risk of developing these thrombi which can then 

break loose and seed to the pulmonary vasculature. Preven

tion should be the primary thrust of any physician/nurse 

endeavors involving health care delivery. · The nursing mea

sures commonly recommended as preventive therapy are leg 
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exercises and early ambulation, pneumatic compression 

devices and elastic compression stockings (Beland 1970). 

Thus far there has been little, if any, nursing research 

to validate these interventions. It is important to 

determine if any of these methods are effective because 

of the physician/nurse/patient reliance on these modalities, 

and because of the nursing time involved in these proce

dures. 

This study has been undertaken to determine the 

effectiveness ·of elastic com~ression stockings on the 

incidence of deep vein thrombosis. As backgroun informa

tion for this study this chapter has discussed the available 

literature concerned with elastic stockings and their 

value in a prophylactic thrombosis regimen. Various methods 

of detecting thrombosis were also described., with emphasis 

on Doppler ultrasound because of its use in the present 

investigation. 



CHAPTER III 

PROCEDURE FOR COLLECTION AND 

TREATMENT OF DATA 

The present investigation conforms to Abdellah and 

Levine's {1965) definition of an explantory study. "The 

purpose of an explanatory study is to test a hypothesis 

about a relationship between an independent variable and a 

dependent variable" {p. 702). The independent variable is 

manipulated by the researcher. 

This explanatory study was conducted to determine 

if a relat~onship exists between the wearing of elastic 

graded compress±on stockings and a lower incidence of deep 

vein thrombosis. T~e study was carried out using in

hsopital patients in a large hospital in Dallas, Texas. 

The description of the investigation, the procedure for 

patient examination, the instrument used for the collection 

of data, and the method for analysis of data will be 

included in this chapter. 

Setting 

The setting for the collection of data was the 

eight-bed surgical intensive care unit of Parkland Memorial 

Hospital in Dallas, . Texas. Parkland is a large city-county 

45 
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hospital and contains approximately eight hundred beds. 

Agency permission was obtained to perform this study o~ 

in-hospital patients (appendix A).. The investigation was 

reviewed and approved for study by the Human Research 

Review Committee of Texas Woman's University in Dallas, 

Texas (appendix B). 

Population and Sample 

The population for this study was those patients 

admitted to the surgical intensive care unit of Parkland 

Memorial Hospital. Patients of both ·sexes, all ages, and 

with illnesses secondary to trauma or surgery are the usual 

candidates for admission into this unit. The patient's 

physiological status at admission is assessed by the 

admitting physician as poor, serious, or critical. 

Patients 40 years of age or greater with both legs 

intact, palpable arterial pulses, without recent peripheral 

vascular surgery, and a negative venous Doppler examination 

were then selected for study. Verbal or written consents 

for inclusion into the study were obtained from the patient 

and the patient's physician (appendix C). 

The sample for this investigation consisted.of a 

total of twenty patients who met the criteria and agreed 

to take part in the investigation. After the consent forms 

were signed the procedure for randomization was instituted. 
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Prior to the beginning of the study, consective 

numbers were extracted from a table of random numbers and 

placed on individual index cards (Downie and Heath 1970). 

These cards were then folded and placed in an opaque enve~ 

lop e. The envelopes were sealed and numbered consecutively 

from one to thirty. As each patient was admitted into the 

study, the next envelope was opened and the number therein 

determined whether a patient was :placed into the control or 

the experimental group. Patients with envelopes containing 

odd numbers were placed in the control group and wore no 

elastic compression stockings ·. Patients in the experimental 

(treated) group were fitted with full length elastic graded 

compression stockings and followed the protocol for wearing 

them. The stockings were supplied to the patients free of 

charge. 

The twenty patients in . the sample ranged in age from 

40 to 92 years of ~ge. These patients were admitted into 

the surgical intensive care unit for a variety of reasons. 

Fourteen patients were postoperative secondary to a general 

surgical procedure, trauma, or malignancy, and six were 

admitted for reasons not requiring surgery. The most fre

quent reason for admission into the unit without surgical · 

intervention was for observation of gastrointestinal bleed

ing. 
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Tool 

The means of detecting deep venous thrombosis in 

this investigation was made by means of a Doppler ultra

sonic stethoscope, model BF4A, 5.3 megahertz, manufactured 

by Medsonics, Incorporated. As long ago as 1961, Franklin 

described the Doppler ultrasound flowmeter, which utilizes 

the pr{nciple of the Doppler effect to detect blood flow. 

This effect ~escribes the pheno~enon of apparent frequency 

shift of sound when emanating from a moving source. A 

Doppler ultrasonic velocity detector incorporates within 

itself a transducer containing two piezoelectric crystals. 

One crystal (transmitting) emits an ultrasonic beam while 

the second (receiving) reflects back scattered sound waves 

which are reflected back from tissue interfaces. After 

applying acoustic coupling gel to the transducer, the 

Doppler probe is placed over a vein. When the sound trans

mitted into the limb encounters moving erythrocytes, the 

frequency is shift~d by an amount proportional to the flow 

velocity of the erythrocytes. Thus, · with a fast moving 

stream the Doppler shift is greater than with a slow moving 

stream. This frequency shift can be analyzed audibly or by 

analog waveform analysis. Detection of frequency shift in 

this study was done·by analysis of the audible signal. 
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The tool's flowsheet used for recording the data 

obtained by the Doppler ultrasound stethoscope was developed 

by the investigator (appendix D). This patient information 

sheet contained demographic data relating to age, sex, occu

pation, and admitting diagnosis. In addition, information 

relating to pertinent past medical history and predisposing 

factors was included. A portion of the form allowed infor

mation about the patient examination to be recorded. As 

the.posterior tibial, common femoral, superficial femoral, 

and popliteal veins were assessed the presence of the appro

priate signal was noted by a"+" and the absence of ari 

expected signal noted by a "O": 'fhese forms were completed 

daily on each patient and maintained by the investigator 

for purposes of analysis. 

Data Collection 

After a patient was admitted into the study he was 

randomly assigned to either the control or experimental 

group~ Those patiehts in the control group were without 

elastic compression stockings, while those assigned to the 

experimental group were selected to wear stockings. In all 

cases the investigator personally measured the patients in 

the experimental group for the correct fit, obtained the 

correct size stocking for the patient. and personally applied 

them according to the recommendations by the manufacturer 
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(figure 2). The correct size for the stocking was deter~ 

mined by the measurement of the patient's upper thigh 

circumference, calf circumference, and the distance from 

gluteal furrow to bottom of heel. These measurements 

were then compared to the manufacturer's chart for deter

mination of the correct size stocking. The stockings used 

in thi~ investigation were T.E.D. full length elastic 

graded compression stockings. They are manufactured by 

the Kendall Corporation, Boston, Massachusetts. They were 

worn continually by the patient except when bathing and 

thirty minutes prior to the venous examination. The 

patients in both groups were examined daily, or occasionally 

evE~ry other day, for the presence of deep venous thrombosis. 

The procedure for the examination of a patient for 

deep vein thrombosis by means of Doppler ultrasound is 

that described in the text Doppler Ultrasonic Evaluation of 

Venous Disease, by Robert w. Barnes, M.D., published in· 
... 

1975 by the University of Iowa Press, Iowa City, Iowa. The 

patient was placed in the supine position with head slightly 

elevated (20° to 30°). The legs were warm and completely 

uncovered without footwear or stockings. Acoustic coupling 

gel was applied to the end of the Doppler probe; ·.and the 

probe placed over the site to be examined. The legs were 

examined bilaterally. Frequency sigrials were assessed for 



SIZE UPPER THIGH 
CIRCUM. 

Small Short Less than 
Small Regular 25 inches 
Small Long 

Medium Short Less than 
Medium Regular 25 inches 
Medium Long 

Large Short Less than 
Large Regular 25 inches 
Large Long 

Ex-Lge Regular 25-32 in. 

Ex-Lge Long 
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FITTING: 

1. Measure upper thigh 
circumference. Do not 
apply if over 32 inches 
( 81. 3 cm.) 

2. Measure thigh and calf 
circumference to determine 
"size". 

3. Measure distance from 
gluteal furrow to bottom 
of heel to determine 
11 length 11

• 

CALF LENGTH: Gluteal 
CIRCUM. Furrow to bottom of hee 

Less than Less than 29 inches 
12 inches 29-33 inches 

Greater than 33 inches 

12-15 Less than 29 inches 
inches 29-33 inches 

Greater than 33 inches 

Greater Less than 29 inches 
than 15 in. 29-33 inches 
to 17½ in. Greater than 33 inches 

Greater Less than 28½ inches 
than 15 
in. to 17~ Greater than 28~ inches 
inches 

1 

Figure 2. Manufacturer's instructions for fitting 
elastic compression stockings. 
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spontaneity, patency, phasicity, augmentation, competency, 

and nonpulsatility. The veins are examined in the follow

ing order: posterior tibial vein, common femoral vein, 

superficial femoral vein, and popliteal vein. The popliteal 

vein is examined last because it requires a change in 

patient position from supine to prone. Once a patients 

had turned over, his feet were placed on a pillow and the 

popliteal vein assessed. In the event a patient co~ld not 

turn to the prone position, the popliteal vein was examined 

while the patient was supine, although the signals are more 

difficult to assess when done in that position. 

In examining the patient for the presence of venous 

thrombosis the following characteristics of the venous 

velocity signal were evaluated: 

1. Paten~y vensus occlusion--the absence of the 

normal "windstorm" signal in a vein where one would normally 

expect to find it indicates the presence of occlusive throm-

bosis. 

2. Spontaneous vensus elicited flow--the deep veins 

of the lower extremity with the exception of the posterior 

tibial normally produces a waxing and waning signal 

( "phasic") with respiratory effort. If vasoconstriction 

has occurred, the posterior tibial vein may not spontane

ously emit this signal. Flow then may be elicited above 
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minimum audible velocity range (around 6 centimeters per 

second) by manual compression of the limb above and below 

the site. 

3. Phasic versus continuous flow--occlusion of a 

vein by thrombus results in a continuous flow in the veins 

or the collateral veins distal to the obstruction. 

4. Competence versus incompetence--the presence of 

varicose veins or valvular insufficiency will result. in 

audible retrograde flow upon Valsalva maneuver or manual 

compression of a limb proximal to the Doppler probe (Barnes 

1973). 

Upon completion of the patient examination the 

venous evaluation form was completed (appendix D). Elastic 

graded compression stockings were reapplied to those 

patients assigned to wear them. 

In the event an examination converted from negative 

to positive, a statement to this effect was placed in·:the 

patient's hospital record, and when possible the physician 

directly informed. It was suggested to the physician that 

in order to confirm the Doppler findings, a venogram would 

be indicated. Patients were followed until (1) the examina

tion converted from negative to positive, (2) the patient 

was discharged from the hospital or expired, or (3) the 

patient failed to adhere to the investigative protocol. 
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Treatment of Data 

A total of twenty patients were studied in this 

investigation. Upon discharge of the last patient the 

results of the examinations were submitted to a biostatis

tician for analysis. The significance of differences 

between the control group (those not wearing elastic com

pression stockings) and the experimental group (those with 

stockings) was assessed by means of Fisher's Exact Prob

ability test. For the purposes of this study, differences 

exceeding the 95 percent level of statistical confidence 

(p<On05) were considered statistically significant. Fre

quency distributions were made for age and length of 

hospital stay. Analysis of the associated risk factors 

possessed by each member of the sample was included. 

Summary 

The problem of this study was to determine if a · 

relationship exists between the wearing of elastic compres

sion stockings and a decreased incidence of deep vein 

thrombosis. Patients were selected for study by virtue of 

their age, absence of recent peripheral vascular surgery, 

bilateral palpable pulses in both legs, and the absence of 

pre-existing deep vein thrombosis. After the appropriate 

permissions were obtained, patients were randomly assigned 
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to either a control group or an experimental group. 

Patients were examined by ultrasound for the presence of 

deep vein thrombosis. The results of the patients' examina

tions were recorded on a data collection sheet~ 



CHAPTER IV 

ANALYSIS OF DATA 

Two groups of patients, one group wearing elastic 

stockings, were followed. The problem of this investiga

tion was to determine if there was a relationship between 

the wearing of elastic graded compression stockings and a 

lower incidence of deep vein thrombosis. Both group.s of 

patients were examined frequently to detect the development 

of deep vein thrombosis. Doppler ul t_rasound was employed 

as the method of detection. Patients were followed until 

(1) they were discharged from the hospital, or expired; 

(2) the venous examination converted from negative to posi

tive; or (3) the patient failed to comply with the inves

tigative protocol. In this chapter, th~ data which were 

collected concerning the development of thrombosis will be 

presented. In addition, an analysis of the risk factors 

present in both groups of patients shall be given followed 

with a discussion of the tested hypotheses. 

Analysis of Demographic Data 

A total of twenty patients were followed. Eleven 

patients were randomly assigned to the control group and 

nine patients were assigned to wear elastic graded 

56 
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compression stockings. Three patients, two from the con

trol group and one from the experimental group, developed 

deep vein thrombosis {appendix E}. 

The total patient population contained eight men 

and twelve women. These patients included Caucasians (four 

males and seven females}, Negroes (three males and five 

females) , and one La tin Aiuer ican. male.: . · 

The patients ranged in age from 40 to 92 years in 

age~ A frequency distribution of age for each group can 

be made which demonstrates the cluster of patient ages to 

be between 50 and 69 years of age (see table 1 and table 2). 

TABLE 1 

AGE DISTRIBUTION OF PATIENTS WITHOUT STOCKINGS 

in Years Number of Age Subjects 

40 - 44 2 

45 - 49 0 

50 - 54 1 

55 - 59,. 3 

60 - 64 1 

65 - 69 3 

70 - 74 0 

75 - 79 0 

80 - 84 0 

85 - 89 0 

90 - 94 1 

n ~ 11 
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TABLE 2 

AGE DISTRIBUTION OF PATIENTS WEARING STOCKINGS 

Age in Years Number of 
Subjects 

40 - 44 0 

45 49 2 

50 - 54 2 

55 - 49 2 

60 - 64 1 

65 - 69 1 

70 - 74 0 

75 79 0 

80 - 84 0 

85 - 89 1 

n = 9 

Admission Data of Sample 

Twenty patients were studied, twelve of whom were 

admitted into the intensive care unit within twenty-four 

hours of their hospital admission. Eight patients spent 

varying amounts of time in the surgical ward prior to being 

admitted to the intensive care unit. The time ranged from 

two days in the ward to a maximum of forty-six days. Six 

of the patients without elastic compression stockings were 

admitted into the intensive care unit within twenty-four 

hours of hospital admission. The five remaining patients 

in that group spent time on the surgical ward varying from 
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a minimum of two days to a maximum of forty-six, the average 

being twenty days (see table 3). 

TABLE 3 

DAYS FROM HOSPITAL ADMISSION TO ICU ADMISSION: 
PATIENTS WITHOUT STOCKINGS 

Patient Number Days 

1 Less than 24 hours 

2 9 days 

3 Less than 24 hours 

8 Less than 24 hours 

9 Less than 24 hours 

10 Less than 24 hours 

12 35 days 

13 46 days 

16 9 days 

17 Less than 24 hours 

20 -2 days 

n = 11 

Of the p~tients wearing elastic compression stock

ings, six were admitted to the intensive care unit within 

twenty-four hours of hospital admission, whereas three 

patients spent a total of twenty-four days on the ward 

prior to unit admission. The patient who spent the _greatest 

time on the ward was also the one patient wearing stockings 

who developed thrombosis (see table 4). 
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TABLE 4 

DAYS FROM HOSPITAL ADMISSION TO ICU ADMISSION: 
PATIENTS WITH STOCKINGS 

Patient Number Days 

4 5 days 

5 Less than 24 hours 

6 Less than 24 hours 

7 Less than 24 hours 

11 Less than 24 hours 

14 15 days 

15 Less than 24 hours 

18 4 days 

19 Less than 24 hours 

n = 9 

Reason for ICU Admission 

Twenty patients were included in this investigation, 

fourteen of whom (70 percent) were postoperative for a 

variety of reasons. Six were admitted to the unit for 

reasons not requiring surgery, the most frequent reason 

being gastrointestinal bleeding (three of the six patients). 

Of the patients not wearing stockings, six had celiotomies, 

two had gastrointestinal bleeding, and three others were 

observed for various reasons. In the group wearing stock-· 

ings, eight of the nine patients were admitted with 
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celiotomies, two secondary to gunshot wounds and two 

secondary to motor vehicle accidents (appendix F). 

Length of Time Patients Followed 
in Study 

The length of time each patient was followed for 

data collection is presented below. The average length of 

time patients in the control group were followed was 9.2 

day·s (see table 5). In contrast, the amount of time 

patients in the experimental group were followed was an 

average of 10.8 days (table 6). 

n = 

TABLE 5 

DATA COLLECTION TIME FOR PATIENTS 
WITHOUT STOCKINGS 

Days Studied Number of 
Subjects 

1 - 5 days 3 

6 - 10 days 4 

11 15 days 3 

16 - 20 days 1 

11 

As stated in the beginning of this chapter, a . 

patient was terminated from this investigation for any of 

three reasons: 

1. Discharge from the hospital, or expiration 
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TABLE 6 

DATA COLLECTION TIME FOR PATIENTS 
WITH STOCKINGS 

Days Studied Number of 
Subjects 

1 - 5 days · 1 

6 - 10 days 6 

11 - 15 days 0 

16 - 20 days 2 

9 

2. Positive Doppler examination indicating throm

bosis formation 

3. Failure to comply with the investigative proto-

col of the study 

Twelve patients of twenty were followed throughout their 

hospital stay until discharge. The average length of time 

in the study was eight days for these twelve patients. 

None of these patients developed thrombosis. One patient 

expired while being followed but had demonstrated a negative 

venous examination prior to that event. This patient had 

been in the study for seven days prior to her expiration. 

Her death was unrelated to thrombosis. 

Three patients of the twenty developed deep vein 

thrombosis and thus were not follbwed beyond:the time of 

their diagnosis of thrombosis. Of those three patients, 
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one was subsequently discharged and the remaining two 

expired while in the hospital. 

Four patients of the twenty were eliminated at 

some point in the study for failure to comply with the 

established protocol. In three of those cases the patients 

elected to discontinue use of the elastic stockings even 

though assigned to that group. The most common reason for 

removal was the stocking made the patient "too hot." 

Removal of stockings in a patient who had been assigned 

by randomization to wear them automatically terminated 

the patient from the study. One patient had to be termi

nated from the study because the personnel on the floor 

lost the compression stockings. A second pair was supplied 

which were again lost within forty-eight hours. This 

necessitated removal from the study (appendix E). 

Even though these patients were officially ter

minated from the study for reasons of protocol they 

were included in the collection of data. Two patients had 

already been followed for ten days before this occurred, 

one patient had been followed for eighteen days, and one 

for nineteen days prior to being discharged from the study. 

This is an average of fourteen days. Since each of these 

patients was followed while still in compliance with the 

investigative protocol, it was felt that their data were 
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reliable up to that point, and they had been included in 

the study long enough for thrombosis to have occurred. 

Consequently they are included in the total number of 

patients within the investigation. 

Deep Vein Thrombosis 

Twenty patients were followed during the course 

of this investigation, three of whom (15 percent) developed 

thrombosis. Two cif the patients were in the control group 

and one patient was assigned to wear stockings. A descrip

tion of each of these patients and their clinical history 

is included to demonstrate the severity of their illness, 

the predisposing factors each possessed, · and the ultimate 

disposition of the patient (appendix E). The . patients 

are presented in the consecutive other in which they 

developed thrombosis. 

Patient Number One was a 67-year-old white, obese 

male assigned to the control group. He was admitted to 

the intensive care unit from the emergency department and 

admitted into the study the same day. The patient initially 

was conscious and alert but over a period of days his con

dition deteriorated. He was transferred to a ward and 

later that same day he suffered a cardiac arrest with 

resulting anoxic encephalopathy. The venous examination 

converted to positive on day thirteen of the time period he 
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was studied. At that time his blood pressure was normal, 

but his pupils were fixed and dilated. The patient had 

only minimal respiratory effort and was maintained on a 

respirator. The venous examination at this time revealed 

changes compatible with left calf vein thrombosis but did 

not extend above the popliteal vein. The patient mani

fested no clinical signs of thrombosis. A venogram was 

not ordered because of the patient's critical and t~us, 

unstable status. The patient expired within five days of 

cause s unrelated to the thrombosis. 

Patient Number Three was a white female, 57 years 

of age assigned to the control group. She was involved 

in a. motor vehicle accident and sustained a severe closed

head injury. A celiotomy was performed but was found to 

be negative. The patient was confined to bed for the dura

tion of her hospitalization. She had no spontaneous move

ment of the right leg from the time of admission. This 

patient developed a positive venous examination by Doppler 

on day fourteen of the time period she was studied. This 

examination revealed an absence of the expected venous 

velocity signal at the posterior tibial, popliteal, super

ficial femoral, and common femoral veins compatible with 

occlusive iliofemoral thrombosis. 
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Clinically this patient manifested an enlarged, 

edematous right leg from medial malleolus to midthigh 

but with no loss of arterial pulses. Her vital signs were 

all within normal limits. A venogram was ordered by the 

attending physician, but the day following the order the 

patient manifested symptoms compatible with pulmonary 

embolus. These symptoms were a falling blood pressure, 

dyspnea, increased temperature to 101 degrees, decreased 

arterial P02 and chest X-ray changes compatible with 

embolization. In view of the patient's history and those 

classic changes it was decided the patient had thrown 

an embolus and no further confirmatory stuies were ordered. 

Full course heparinization was instituted, and the patient 

was discharged from the hospital to a nursing home within 

five days of the embolic episode. 

Patient Number Fourteen was a white, obese female 

whoe was assigned to wear elastic compression stockings 

upon her admission into the intensive care unit. She was 

the only patient assigned to the experimental group to 

develop thrombosis. She had been admitted to the hospital 

approximately fifteen days prior to the unit admission for 

symptoms compatible with small bowel obstruction. Post

operatively the patient developed a cerebrovasctilar accident 

resulting in right leg and arm paralyses. Upon admission 
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to the intensive care unit the patient was selected for 

study and stockings applied. Subsequently the patient 

developed a myocardial infarction and her condition deteri

orated rapidly. On day number four of the period she 

was studied, the venous examination revealed an absence 

of the expected velocity signals at the posterior tibial, 

popli.teal, and superficial femoral veins. A venous signal 

was present, but altered, at the common femoral vein. At 

this time the patient was considered to be terminal with a 

blood pressure of below 60 millimete~s of mercury systolic 1 

no spontaneous respirations, fixed, dilated pupils, and a 

flat electroencephalogram. The right leg, which was para

lyzed, although upon Doppler examination contained a 

thrombus, manifested no clinical evidence of thrombosis. 

A venogram was not ordered due to the patient's unstable 

condition. The patient expired the following morning. 

All three of these patients were between the ages 

of 57 and 67 years and each of these three patients, upon 

admission to the surgical intensive care unit, were limited 

in their physical mobility. Two had paralysis of a lower 

extremity (patients Number Three and Number Fourteen), and 

that affected extremity later developed thrombosis. Patient 

Number One was initially alert, then later became obtunded, 

and thus, unable to perform active exercises or leave his 
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bed. The common denominator for these patients, and one 

that did not occur in any patient without thrombosis, was 

immobility, or a nonambulant status. This factor is con

ducive to thrombosis because of the consequent reduction in 

blood flow that results. 

The incidence of thrombosis in the control group 

without elastic compression stockings was 18.2 percent. 

The incidence of thrombosis in the group wearing elastic 

compression stockings was 11.1 percent. Although there is 

a difference in incidence between these two groups, the 

difference is not statistically significant (p = 0.724 by 

Fisher's Exact Probability). 

Analysis of Risk Factors 
. 

The risk factors stated in the literature as being 

most frequently associated with an increased incidence of 

thrombosis are age, a previous history of thrombosis, 

obesity, history of cardiovascular disease (specifically 

with reference to congestive heart failure), trauma, paraly

sis, nonambulatory status, malignancy, and certain general 

surgical procedures, especially those involving the abdomen 

and pelvis. The decision to select only patients admitted 

to the intensive care unit was based on the supposition 

that these patients would possess more risk factors per 

individual than a patient on a general ward, and 
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consequently would be at higher risk of developing the 

disease. The most common risk factors were categorized and 

the patients in the population analyzed as to the number of 

risk factors they possessed (appendix F). The summary of 

this categorization can be demonstrated in table 7. 

TABLE 7 

RISK FACTORS PRESENT IN STUDY POPULATION 

Obesity 5 patients (25%) 

Trauma 7 patients (35%) 

Postoperative 14 patients ( 70%) 

History heart disease 6 patients (30%) 

Malignancy 3 patients (15%) 

Paralysis 2 patients { 10%) 

Nonambulato:r;y 3 patients {15%) 

The most frequent risk factor possessed by the 

study population was that of being postoperative. Six of 

the postoperative patients suffered trauma which necessi

tated surgery (three from motor vehicle accidents, two 

from gunshot wounds, one aggravated·assault victim}. Five 

patients had general surgical procedures which inclfided 

one cholecystectomy, one antrectomy, one resection for 



70· · 

small bowel obstruction, one splenectomy, and one 

pseudocystectomy. 

Five patients of the twenty were considered obese. 

Obesity was define~ by the admitting physician. In cases 

where the patient was described as "obese" this risk factor 

was said to be present. Three patients had surgery secon

dary to a malignancy. Two of these patients expired during 

their hospital stay. Two patients had a paralyzed or other

wise nonfunctioning lower extremity. Of the patients 

considered nonarnbulant, two were als~ paralyzed. (See 

table 7.) 

Looking at these factors from a different perspec

tive, each patient was analyzed in order to identify the 

total number of risk factors each possessed. The patients 

with the greatest number of risk factors would be most 

likely to develop thrombosis. The frequency distribution 

of high risk factors is noted in table 8. 

Accordin~ to the results of the· data, none of the 

patients having less than three risk factors developed 

thrombosis. Both patients having five risk factors devel

oped thrombosis (patients Number Three-and Number Fourteen). 

One patient (patient Number One) had three risk factors 

and developed thrombosis. It appears then that a patient 

is almost 50 percent more likely to develop deep vein 
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TABLE 8 

FREQUENCY DISTRIBUTION OF HIGH RISK FACTORS 

No factors 3 patients (15%) 

One factor 6 patients (30%) 

Two factors 4 patients (20%) 

Three factors 4 patients (20%) 

Four factors 1 patient (5%) 

Five factors 2 patients (10%) 

n = 20 

thrombosis if he has three or more risk factors than if 

he has fewer than three. 

In order to compare the eleven patients without 

elastic compression stockings with the nine patients wearing 

stockings the following tables are included (see table 9 

and table 10). 

Nonambulatory Status 

The most significant risk factor found in this 

investigation was that of a nonambulatory, nonmobile con

dition. Three patients were totally bedridden during the 

course of their observation; all three patients developed 

thrombosis. Two patients (patient Number One and patient 

Number Three) were in the control group and patient Number 



TABLE 9 

RISK FACTORS ASSOCIATED WITH PATIENTS WITHOUT STOCKINGS 

Heart 
Patient Disease 
Number DVT? Diagnosis Obesity Trauma Postop (CHF) Malignancy Paralysis 

(0 Yes GI Bleed X X 

2 No TIA 

0 Yes Celiotomy; 
MVA 

X X X X 

8 No MVA X 

9 No Celiotomy X 

10 No GI Bleed X 

12 No Celiotomy X X 

13 No. Celiotomy X 

16 No Celiotomy X X 

17 No Observation 

20 No Celiotomy X 

n = 11 
DVT = Deep vein thrombosis 
@= Indicates deep vein thrombosis 

Bedrest 

X 

X 

'1 
N 



TABLE 10 

RISK FACTORS ASSOCIATED WITH PATIENTS WEARING STOCKINGS 

Heart 
Patient Disease 
Number DVT? Diagnosis Obesity Trauma Postop (CHF) Malignancy Paralysis 

4 No Celiotomy X X X 

5 No Celiotomy; X X 
MVA 

6 No Celiotomy; X 
GI Bleed 

7 No Celiotomy; X X X X 
GSW 

11 No Celiotomy X X X 

@ Yes Celiotomy; X X X X 
CVA 

15 No . Celiotomy; X X X 
GSW 

. 
18 No GI Bleed 

19 No Celiotomy; X X 
MVA 

n = 9 
DVT = Deep vein thrombosis 
@= Indicates deep vein thrombosis 

Bedrest 

X 

...J 
w 
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Fourteen was wearing elastic compression stockings. The 

condition of immobility can result in a greater tendency 

toward thrombosis because of the slowed venous flow that 

results. Venous pooling can occur not only as a result. 

of the slowed laminar flow but also because of the presence 

of venous sinuses that collect blood, which can then sludge. 

Even with the occurrence of postural changes that occur 

upon turning a patient the augmentation of venous flow that 

might occur would be only transient. The veins of the 

soleal plexus of the calf drain anteriorly in the lower 

leg so that in the recumbent position venous pooling would 

occur. There was a statistically significant difference 

between those patients who were nonambulatory and those 

who were able to leave their bed (p<.0009). 

Paralysis 

Two patients of the total of twenty had a paralyzed 

immobile extremity. One of the patients (patient Number 

Three) was assigned to the control group, whereas patient 

Number Fourteen was wearing compression stockings. Paraly

sis, by definition, results in eventual loss of muscle tone 

which would normally result in some increase in venous 

blood flow. Contractions of the gastrocnemius and soleus 

muscles, as well as the quadriceps, squeeze the filled veins 

and propel the moving -stream of blood toward the heart. The 
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absence of muscular activity results in an increased ten~ 

dency toward venous pooling, and this may result ·in throm

bosis. There was a statistically significant difference 

between patients having paralysis of an extremity as con

trasted to those who did not (p = 0.016). 

Cardiovascular Disease 

The presence of cardiovascular disease, specifically 

congestive heart failure, is also important as a risk fac

tor9 Congestive heart failure results in pooling of blood 

in the extremities. In addition, the dysrhythmia of atrial 

fibrillation is frequently agsociated with this condition 

which can result in small bits of thrombi lodging in the 

areas behind the heart valve cusps. All three of the 

patients developing thrombosis had evidence 0f congestive 

failure. There was a statistically significant difference 

between patients having cardiovascular disease and those 

that did not (p = 0.018). 

Obesity, Malignancy; Trauma, 
and Surgery 

Of the remaining four risk factors identified in the 

population, only obesity, as defined by the admitting 

physician, had any relationship. There was only a border-· 

line relationship, however (p = 0.14). There was no 

significant difference between those patients having the 
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factors of malignancy, trauma, or surgery and those that 

did not. A compilation of the factors as discussed above 

is noted in table 11. 

TABLE 11 

RISK FACTORS ASSOCIATED WITH THE THREE 
PATIENTS WITH THROMBOSIS 

Obesity 2 of the 3 patients 

Trauma 1 of the 3 patients· 

Postoperative status 2 of the 3 patients 

Heart disease all of the 3 patients 

Malignancy none of the 3 patients 

Paralysis 2 of the 3 patients 

Bedrest all of the 3 patients 

No patient in the population had a previous history 

of deep vein thrombosis. Therefore, this factor was not 

included in the analysis of data. 

Hypothesis 

The hypothesis tested in this investigation was: 

There will be no significant difference in incidence of 

deep vein thrombosis between those high risk patients 

wearing elastic compression stockings and those patients 

not wearing elastic compression stockings. 
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The null hypothesis was accepted. Patients wearing 

stockings exhibited an 11.1 percent incidence of thrombosis. 

Those patients in the control group exhibited and 18.2 per

cent incidence of thrombosis, a difference of 7.1 percent. 

This difference is not statistically significant (p = 0.724) 

according to Fisher's Exact Probability Test. Therefore, 

it cannot be determined from this investigation that there 

is a relationship between the wearing of elastic co~pres

sion stockings and a decreased incidence of thrombosis. 

It should be noted, however, that the sample·size 

of this investigation was small. In addition, the. variables 

of a previous history of thrombosis, the presence of blood 

clotting derangements, early postoperative ambulation, and 

concurrent treatment with anticoagulants were not limited 

in this investigation, all of which, if controlled, might 

yield a statistically significant difference in incidence 

between the two groups. 

Summary 

Twenty high risk patients were investigated in 

order to determine whether elastic compression stockings 

are effective in reducing the incidence of venous thrombo

sis. Eleven patients were randomly selected to the control 

group, and nine patients were randomly selected to wear 

elastic graded compression stockings. Three patients 
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developed deep vein thrombosis as detected by Doppler 

ultrasound, one wearing compression stockings and two with

out stockings. The incidence of thrombosis in those 

patients wearing stockings was 11.1 percent, as compared 

to the incidence in the control group of 18.2 percent. The 

difference is not statistically significant, significance 

being defined as a probability of 95 percent confidence 

(p < • 05) • Fisher's Exact Probability Test indicates a . 

high probability that this difference of 7.1 percent 

occurred by chance (0.724) and not as a result of treatment 

with elastic compression stockings. According to the 

results obtained, patients having fewer than three risk 

factors are almost 50 percent less likely to develop throm

bosis than those patients having three or more risk factors. 

Of the factors of nonambulatory status, paralysis, 

cardiovascular disease, obesity, trauma, su~gery, and 

malignancy, only a state of immobility (nonambula1:1,t), 

paralysis, and congestive heart failure have a significant 

relationship to the development of thrombosis. 

Four patients of the twenty were at some point dis

charged from the study because they failed to comply with 

the investigative protocol. Their respective data are 

included in the total because of the length of time they 
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were followed prior to discharge from the study (an average 

of fourteen days). 

Elastic graded compression stockings as a lone 

means of prophylaxis cannot be said to decrease the inci

dence of thrombosis based on the results of this investiga

tion. No statistically significant difference was found 

in incidence of thrombosis between the patients wearing 

elastic compression stockings and those without them. The 

number of risk factors a patient exhibits, as well as the 

character of these factors are impor1::ant in terms of ·their . 

predictive value. 



CHAPTER V 

SUMrv1ARY, CONCLUSIONS, IMPLICATIONS 

AND RECOI111MENDATIONS 

Summary 

The physiological conditions of a hypercoagulable 

state, damage to the intimal vein wall, and a condition 

of stasis of blood (also known as Virchow's triad) all 

have been found to contribute to the formation of blood 

clots in the deep veins of the lower extremities. This 

condition of thrombosis, usually originating in the s9leal 

sinuses of the calf, is capable of propagating further up 

the venous tree. With propagation of a thrombus the danger 

of a portion being thrown to the pulmonary vasculature is 

greatly increased. This condition of pulmonary emboliza

tion accounts for approximately 47,000 deaths in the United 

States annually. Consequently, prevention of deep vein 

thrombosis, the precursor of pulmonary embolus, is of 
,. 

primary importance to those· engaged in the delivery of 

health care (Coon and Willis 1959). 

Nursing intervention for the patient with deep vein 

thrombosis has primarily been to encourage early post

operative ambulation and to assist the. bedridden patient 

by instruction in active and passive.exercise designed to 

80 
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improve muscle tone and decrease stasis. The use of elastic 

compression stockings has been generally sporadic and was 

discontinued when the patient became ambulatory. Because 

prevention of illness is the cornerstone of health care, 

this explanatory st~dy was conducted to determine if there 

is a relationship between elastic compression and a lower 

incidence of deep vein thrombosis in a group of patients 

at high risk of developing ··.thrombosis. · This was to be 

determined by: (1) determining the incidence of leg vein 

thrombosis in a group of high risk patients not wearing 

elastic graded compression stockings; (2) determining-the 

incidence ?f leg vein thrombosis in a group of high risk 

patients wearing elastic graded compression stockings; 

(3) comparing the d~fference in incidence of thrombosis 

between the two groups. "High risk" patients were defined 

as those who, by the nature of their age, sex, disease, or 

surgical procedure lend themselves to an increased possi

bility of developing deep vein thrombosis. 

Patients were accepted into the investigation if 

they were over 40 years old, had both legs intact with 

palpable pulses, and were without recent surgery for 

peripheral vascular disease. Patients were randomly 

assigned into either a control group who did not wear elas

tic compression sto~kings, or an experimental group who 
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wore compression stockings. Patients were examined fre

quently by means of Doppler ultrasound for the presence of 

developing thrombosis. 

Two hypotheses were tested =tor this investigation. 

The first hypothesis was: high risk patients wearing 

elastic graded compression stockings would not manifest 

a lower incidence of deep vein thrombosis. The second 

hypothesis tested was: high risk patients not wearing 

e l astic compression stockings would not manifest a lower 

incidence of deep vein thrombosis. · 

A total of twenty patients were studied. Nine 

patients w~re assigned to the experimental group and eleven 

were assigned to the control. A total of three patients 

developed deep vein _thrombosis, two patients in the control 

(18.2 percent incidence), and one patient in the experi

mental group (11.2 percent incidence). The overall inci

dence of thrombosis was 15 percent. 

On the basis of the data obtained from this 

investigation, the hypothesis was accepted. Although high 

risk patients with compression stockings did exhibit a 

lower incidence of thrombosis than the experimental group, 

the difference was not statistically significant. The 

difference did not attain a statistical level of at least 

95 percent confidence (p<0.05). 
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Of the twenty patients, the three patients who 

developed thrombosis were nonarnbulant. At no .time during 

the interval they were followed did they leave the confines 

of their bed. This was the most important single risk 

factor in the investigation. · Paralysis of an extremity, 

the presence of cardiovascular disease, and obesity were 

all factors found to have some relationship to a higher 

incidence of thrombosis. 

Of the twenty patients, twelve were discharged from 

the hospital following an uneventful course, one patient 

expired during the investigation, and four patients (20 per

cent) were dropped from the study after an average period 

of fourteen days because of · failure to adhere to the 

investigative protocol. All of the four patients were 

assigned to the experimental group, and after some initial 

period of study elected to remove the stockings. Although 

these patients were not examined subsequent to the removal 

of the stockings, · the results of their venous examinations 

were maintained in the total data. This was done because 

a minimum of ten days wearing stockings had already passed 

in each instance, which was time enough for thrombosis to 

have occurred. Again, although officially terminated from 

study at some point, the results of venous examination of 

these four patients are included in the total. 
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Conclusions 

According to the findings of this study, the 

following conclusions can be made: 

1. The use of elastic compression .stockings may 

have a relationship to a lower incidence of deep vein 

thrombosis 

· 2. The association between deep vein thrombosis 

and complete bedrest, paralysis, and cardiovascular disease, 

which has been noted previously, was replicated in this 

investigation 

3. The association between deep vein thrombosis 

and obesitj, trauma, surgery, and malignancy, which has 

al.so been noted previously, was not demonstrated in this 

investigation 

4. Patients having fewer than three risk factors 

are almost 50 percent less likely to develop deep vein 

thrombosis than those patients having three or more risk 

factors 

Implications 

The incidence, detection, and prevention of deep 

venous thrombosis have implications for nursing adminis

tration, nursing education, nursing practice, and nursing 
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research. The following is a discussion based on the find

ings of this study. 

Nursing administration must be aware of the problem 

of deep vein thrombosis and the risk factors predisposing 

to it. Administration should also be knowledgeable of the 

various methods of nursing prophylaxis. Use of the nursing 

audit would determine if high risk patients obta±ned active 

and passive exercises routinely. The audit could also 

determine if high risk patients were supplied with and wore 

ela.stic compression stockings. Nursing administration 

should also be responsible for insuring that high quality 

products are ordered for prophylactic prevention of ·throm

bosis and not simply the least expensive product available 

on the market. 

Nursing educators must be aware of the problem of 

thrombosis and incorporate its discussion, recognition, and 

prevention into staff development conferences. This is 

most important in relation to neurological and neurosurgical 

wards which house many patients that are bedridden and/or 

paralyzed. Clinical nurse specialists with an interest in 

vascular pathology should be familiar with noninvasive 

means of thrombus detection. Basic nursing education must 

continue to emphasize the traditional methods of active 

and passive leg exercises in bedridden patients, as well as 
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the application of elastic compression stockings on high 

risk patients. 

Practicing nurses have a great responsibility to 

teach patients previously afflicted with thrombosis about 

p r eventive health care • . This would involve admonitions 

against leg crossing, sitting as to avoid direct pressure 

on the popliteal vein, · smoking, obesity, and engaging in 

traumatic activities while on anticoagulants. Patients on 

anticoagulan·ts should be aware of their implications. 

Nurses applying elastic compression stockings should be 

familiar with the correct method of application and the 

recommendesl compression gradients for bedridden and ambula

tory patients. 

Nursing res~arch must continue to support investi

gations that attempt to validate nursing interventions. 

Studies demonstrating the effectiveness of routine nursing 

procedures such as performing active and passive exercises, 

need to be undertaken. Grant support should be actively 

sought in order to encourage this new role of the nurse 

engaged in research. 

Recommendations 

The recommendations relative to this investigation 

are as follows: 
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1. Further study should be undertaken employing 

the same investigative design but increasing the number 

of patients in the sample 

2. Although the association of deep vein thrombo

sis and bedrest, paralysis, and cardiovascular disease was 

demonstrated, further investigations could .be done to pair 

these variables in both groups in order to increase the 

possibility of achieving statistical significance 

3. Although the association between deep vein 

thrombosis and obesity, trauma, surgery, and malignancy 

was not demonstrated, further investigations to pair these 

variables tn both groups, as well as increasing the sample 

size could be done in order to increase the possibility of 

achieving statisticai significance 

4. Because it was demonstrated that the number 

of risk factors a patient has affects his probability of 

developing thrombosis, further research should be under

taken to identify the extent of nurses' awareness of these 

risk factors in patients under their care 
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TEXAS WOMAN'S UNIVERSITY 
COLLEGE OF NURSIUG 

DENTON, TEXAS 

DALLAS CENTER HOUSTON CENTER 
1810 Inwood Road 
Dallas, Texas 75235 1130 M.D. Anderson Blvd. 

Houston, Texas 77025 

AGENCY PERMISSION FOR CONDUCTING STUDY* 

THE Parkland Memorial Hospital 

GRANTS TO PAULAS. BONE _______________ ,:__ ______________ _ 
a student enrolled in a program of nursing leading to a Master's Degree at 
Texas Woman 1 s Uni;rersity 7. the privilege of its facilities in order to 
study the following problem: "ELASTIC COMPRESSION STOCKINGS AND THE 

INCIDENCE OF DEEP VEIN THROMBOSIS:VALIDATION OF A NURSING INTER

VENTION" 

The conditions mutually agreed upon are as follows: 

L 

2. 

3. 

4. 

5. 

The agency (may) (11'\fQ' ttt:t) be identified in the final report. 

The names of consultative or administrative personnel in the 
agency (may) {~) be identified in the final .report. 

The agency(~) (.does not want) a conference with the stu
dent when the report is completed. 

The agency is (willing) (t.mW~g) to allow the completed 
report to be circulated through interlibrary loan. 

Date h;z;tL 
Cil.e:~ ✓~ 

Signature of student Signature of Faculty Advisor 

*Fill out and sign three copies to be distributed as follows: Original -.· 
Student; first copy--:-aiency; second copy - T.W.U. College of Nursing. 
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Name of Investigator: 

TEXAS WQMAN'S UNIVERSITY 

Human Research Committee 

Paula S. Bone Center: Dallas 

Address: 9306 Watervia.v Road Date: April 11, 1978 

Dallas, 

Texas 75218 

Dear Ms. Bone: 

Elastic Canpression Stockings and. the Incidence of Deep 
Your study entitled Vein Thrcrnl:x>sis: Validation of a Nursing InterventiQn. 

has been reviewe·d by a committee of the Human Research Review Committee 

and it appears to meet our requirements in regard to protection of the 

individual's rights. 

Please be reminded that both the University and the Department 

of Health, Education and Welfare regulations require that · written 

consents must be obtained from all human subjects in your studies. 

These forms must be kept on file by you. 

Furthermore, should your project change, another review by 

the Committee is required, according to DHEW regulations. 

Sincerely, 

/ 

I ., / - ,&0/· ' /Jc,~;t-·. )-<., .. .,__ _.,, 
\, / / / ,_,,.{,C. ·•, d y, '-/ ' --1'_,, _ <._ - , .,.. '-' 

Chairman, Human Research 
Review Committee 

at Dallas 
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LAY SUMMARY 

(Oral presentation to subject) 

My name is Paula Bone and I am a graduate nursing 
student. (Patient's name). The development .of blood· 
clots in the legs is a problem in patients who are bedridden 
or otherwise ill for any reasons. The potential danger of 
these clots is that they may break free and pass to the 
lungs. Elastic stockings may be of some value in preventing 
clots from forming, although this has not yet been proven. 
We are testing the usefulness of elastic stockings. If 
you agree to participate in this project you may or may not 
be selected to wear these stockings. They are generally 
considered to be neither uncomfortable nor harmful. I will 
examine your legs daily to determine if you are developing 
blood clots. I will do this by means of a device similar 
to a stethoscope. The examination requires approximately 
30 minutes, is usually painless, and without danger to you. 
The potential benefit to you of participating in this study 
is that you will be examined at frequ~nt intervals for 
developing blood clots. If this examination reveals that 
clots are forming, your doctor will be able to begin early 
treatment. If you are selecited to wear st6ckings they will 
be supplied to you without charge. You may withdraw from 
the study at any time. 

I understand the procedure explained to me by Paula 
Bone and have had all my questions answered satisfactorily. 
I agree to participate in the study, and it is understood 
that I may withdraw from the study at any time. 

Subject's Signature 

Date 
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LAY SUMMARY 

(Written presentation to subject) 

(Patient's Name) 

The development of blood clots in the legs is a 
problem in patients who are bedridden·or otherwise ill for 
any reason. The potential danger of these clots is that 
they may break free and pass to the lungs. Elastic stock
ings may be of some value in preventing clots from forming, 
although this has not been proven. We are testing the use
fulness of elastic stockings. If you agree to participate 
in this project you may or may not be selected to wear these 
stockings~ They are generally considered to be neither 
uncomfortable nor harmful. I will examine your legs daily 
to determine if you are developing blood clots. I will do 
this by means of a device similar to a stethoscope. The 
examination requires approximately 30 ·minutes, is usually 
painless, and without danger to you. The potential benefit 
to you of participation in this study is that you will be 
examined for developing blood clots at frequent intervals. 
If this examination reveals that clots are forming, your 
doctor will be able to begin early treatment. If you are 
selected to wear stockings, they will be supplied to you 
without charge. You may withdraw from the study at any 
time. 

The investigator, Paula Bone, has explained this 
study to my satisfaction. I understand I may withdraw at 
any time. 

Subject's Signature 

Date 
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Consent Form for Physicians 

Date 

Your patient,--=-------------' has been 
reviewed and is deemed suitable for possible inclusion in 
our study, "Elastic Compression Stockings and the Incidence 
of Deep Vein Thrombosis: Validation of a Nursing Inter
vention.'' In addition to patient consent, your approval is 
necessary to include the patient for study. If you agree, 
your p~tient will be randomly placed in either a control 
group (without stockings) or an experimental group (with 
elastic graded compression stockings). The patient will 
be examined daily, or every other day, for the presence of 
deep vein thrombosis. Assessment will be made noninvasively 
by means of a Doppler ultrasound stethoscope. You will be 
notified immediately in the event the·examination reveals 
the development of venous thrombosis. 

Please check the appropriate box and sign you 
name in the space provided. Leave this form on the front 
of the patient chart. Thank you. 

□ 
□ 

I agree to allow my patient to participate 
in the study. 

I do not agree to allow my patient to 
participate in the study. 

(Signature) 

Paula S. Bone, R.N. 
688-3131 or 688-3766 (Office) 
328-5549 (Home) 
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DATE: 
VENOUS EVALUATION 

NAME: ROOM: 
-------------------,------:DATE -------

AGE: SEX: M F OCCUPATION: ADMITTED: ---- --------- -------
ADMITTING DIAGNOSIS: --------------------------
PRESENT COMPLAINT: R L 
{circle) 

LEG PAIN 
EDEMA 
INFLAMMATION 

CHEST PAIN 
DYSPNEA 
HEMOPTYSIS 

FEVER 
VARICOSE VEINS 
STASIS DISEASE 

OTHER: --------------------
PAST HISTORY: PHLEBITIS/DVT ST AS IS PULMONARY EMBOLUS SUPPORT HOSE 
(circle) EDEMA VARICOSE VEINS ANTICOAG. 

PREDISPOSING FACTORS: ORAL CONTRACEPT. POSTOPERATION MALIGNANCY OBESITY 
HEART DISEASE (circle) Age > 60 BEOREST TRAUMA 

EXAM: 
(circle) 

DOPPLER: 
SIGNAL 

PATENT 
SPONTANEOUS 
PHAS IC 
AUGMENTED 
COMPETENT 

R 

NONPULSATILE 

L CYANOSIS 
PROMINENT VEINS 
INFLAMMATION 

+=PRESENT 

TENDERNESS 
EDEMA 
VARICES 

POST. TIB. COM. FEM. 
R L R L 

STASIS DERMATITIS 
ULCER OTHER: ________ _ 

0 = ABSENT 
SUP. FEM. POP. OTHER 

R l R L R L 

EXAM INTERPRETATION: ________________________ _ 

EXAM PROBLEMS: ____________________________ _ 

VENOGRAM: ------------------------------
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STOCKINGS: YES NO 

STOCKING SIZE: ---------
APPLIED TO ________________ LEGS ON (DATE) ______ _ 

COMMENTS: 
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DEMOGRAPHIC DATA 

"O 
ti) Q) 

.µ O' .µ "O 
~ "O C/l I'll Q) 

S:: H .,.; Q) ~ s:: :> (lJ Q) ~ .,.; 0 :>i-..; r---i .r; .0 (lJ u CJ) "O C/l "d s C'-• 0 .µ E Q) :< CJ 0 !>t~ I'll :::1 H 8 O' :> I'll ~ °' Q) I'll .µ cU .µ <l) .µ Q) :> Q) s:: ~z ~ Cl) ~ Cl) 0 Cl) iz Cl) 8 Q HH 

@ 67 M w No 13 0Exam ·_ · Yes Left 
2 67 F w No ,' 3 Discharge No 

0) 57 F w No 14 0Exam Yes Right 
4 54 M B Yes 10 FTCWP No 
5 62 F w Yes 10 FTCWP No 
6 56 F w Yes 9 Discharge No 

7 58 M w Yes 18 FTCWP No 
8 58 :-1 LA No 4 Discharged No 

9 64 F B No 8 Discharged No 

10 40 M B No 5 Discharged No 

11 49 F w Yes 19 FTCWP No . 
12 53 F B No 7 Expired No 

13 52 F B No 12 Discharged No 

14 62 F w Yes 4 0Exam Yes Right 

15 46 M B Yes 6 Discharged No 

16 68 F w No 13 Discharged No 

17 42 F B No 16 Discharged No 

18 88 F B Yes 6 Discharged No 

19 54 M w Yes 10 Discharged No 

20 92 M w No 7 Discharged ·No 

Key: F--Female; M--Male; W--White; B--Black; 
LA--Latin American; FTCWP--Failed to comply with 
protocol; DVT--Deep vein thrombosis 

@)--Developed deep vein thrombosis 

0--Positive Doppler examination for deep vein thrombosis 
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RISK FACTORS OF PATIENTS STUDIED 

U) ti) 
>s 

°' •,-f 
u U) 

.µ s:: Ul >s 
s:: ~,-f 

s:: ~ ·r-f 0 .µ <U co U) .µ 
Q) Q) ~ 

(tj P1 ti) C >s U) 

j~ CJ 
s:: .,; s 0 .µ (tj tJ) r-i Q) 

(\• tJ) ti) ~ .µ H Q) 
0 E-t 

.,; <d H 
(tj (].) (tj Cl) (tj t,1 r-i H "O res~ .µ > ·r-f ..Q H 0 ~z U) 0 0 

Q) ·r-f co (tj <U 
0 E-t ~ ::r: Q z ~ i:o 

Q No Yes BIG X X X 

2 No No TIA 

G) No Yes Celia; MVA X X X X X 
CHI 

4 Yes No Celia X X X 

5 Yes No Celio; MVA X X 

6 Yes No Celia; GIB X 

7 Yes No Celip; GSW X X X X 

8 No No MVA X 

9 No No Celia X 

10 No No BIG X 

11 Yes No Celia X X X 

12 No No Celia X X 

13 No No Celia X 

@ Yes Yes Celip; CVA X X X X X 

15 Yes No Celip; GSW X X X 

16 No No Cel_.io X X 

17 No No OBS 

18 Yes No GIB 

19 Yes No Celio; MVA X X 

20 No No Celia X 

Key: CHI--Closed Head Injury; Celio--Celiotorny; CVA-
Cerebrovascular Accident; GIB--Gastrointestinal 
Bleeding; GSW--Gunshot Wound; MVA--Motor Vehicle 
Accident; OBS--Observation; TIA--Transient Ischernic 
Attack; @-- Developed Deep Vein Thrombosis; DVT-
Deep Vein Thr..ombosis. 
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Protocol Information for Physicians 

March 1978 

Title of study: El_astic Compression Stockings and the 

Incidence of Deep Vein Thrombosis: Validation of 

a Nursing Intervention. 

Investigator: Paulas. Bone, R.N. 

Problem of study: The problem of this study is to determine 

if there is a relationship ·between elastic compres

sion . stockings and a lower incidence of deep vein . 

thrombosis. 

Instrument for data collection: Medsonics Doppler ultra

sound stethoscope. 

Description of study: Any patient 40 years of age or 

greater, and having been admitted to either the 

surgical or trauma intensive care unit at Parkland 

Hospital shall be eligible for study. The patient 

will be examined initially for the presence of pre

existing deep vein thrombosis. Upon demonstrating 

a normal venous Doppler examination, the patient 

will be randomly placed in either a control group 

(without stockings) or an experimental group (wear

ing elastic graded compression stockings). Each 

group of patients shall be examined daily, or 
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every other day, for the presence of deep vein 

thrombosis. The patients shall be examined until 

discharged, expiration, or conversion from a nega

tive to a positive exam. In the event of~ positive 

examination the patient's physician shall be 

notified immediately. Both physician and patient 

approval is necessary for a patient to be a partici

pant in the study. If any of your patients is 

deemed suitable for study a note will be left on 

the patient's ,chart for ycur signature. This study 

is of benefit to you because your patient will be 

ex~mined regularly for deep vein thrombosis. 

Your cooperation will be appreciated. 

Paula S. Bone, R.N., 
Investigator 
688-3131 or 328-5549 
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