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ABSTRACT 

A descript ive study was conducted to compare coagulat ion values 

(specif ical ly the act ivated part ial  thromboplast in t ime) obtained 

by the Tradit ional Venipuncture and Intra-Arter ial  Line Methods in 

adult  pat ients. The convenience sample consisted of 24 adult  pat ients 

in the medical,  surgical and coronary intensive care units who were 

18 years or older and had an intra-arter ial  l ine in place. Twenty-

four pairs of blood samples were obtained. Group one consisted of 

12 pat ients who had three mi l l i l i ters of blood drawn and discarded 

pr ior to obtaining the APTT sample from the intra-arter ial  l ine. A 

second 12 pat ients had six mi l l i l i ters of blood drawn and discarded. 

Act ivated part ial  thromboplast in t ime analyses were conducted on each 

sample and t - tests were used to compare the results between methods. 

Findings revealed a s ignif icant stat ist ical  di f ference between 

the two methods. However, no s ignif icant di f ferences were found be

tween the group with the three mi l l i l i ter discard and the group with 

the six mi l l i l i ter discard. 

i  x  



CHAPTER I  

STATEMENT OF THE PROBLEM 

Introduct ion 

Indwel l ing arter ial  catheters are commonplace in many operat ing 

rooms, recovery rooms, and intensive care units (Lamb, 1977). Because 

of increased ut i l izat ion, the indwel l ing arter ial  catheter,  also cal led 

an intra-arter ial  l ine, has become an integral  part  of  the nursing 

care for the cr i t ical ly i l l  pat ient.  The invasive intra-arter ial  

l ine provides immediate and cont inuous information when used as a 

monitor ing system for pat ients who are hemodynamical ly unstable or 

are receiving vasoact ive drugs which require frequent blood pressure 

measurement (Kaye, 1983). Direct intra-arter ia1 monitor ing detects 

sudden changes in pressure and is a more accurate method of  blood 

pressure determinat ion than the indirect method of an occlusive blood 

pressure cuff  (Nielson, 1977 and Aubin, 1979). 

The intra-arter ial  l ine also provides an easy and quick access 

for obtaining laboratory blood samples (Lant iegne and Civetta, 1978). 

By ut i l iz ing the intra-arter ial  l ine, minimal discomfort  occurs for 

the pat ient since frequent venous and/or arter ial  punctures are el imin

ated. Minimizing discomfort  is especial ly relevant for the cr i t ical ly 

i l l  pat ient whose changing condit ion often warrants immediate and 

frequent analysis of arter ial  blood gases, blood chemistry,  and/or 

hematological and coagulat ion studies (Smith, 1978 and Jastremski,  

1  
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1982). This study wi l l  address the use of the intra-arter ial  l ine 

as an al ternate method for obtaining blood for coagulat ion studies. 

Overview of Problem 

Blood for coagulat ion studies may be obtained by two di f ferent 

methods: withdrawing blood from a vein (venipuncture) or withdrawing 

blood from the intra-arter ial  l ine. The method is dependent on 

laboratory and/or nursing pol icy which varies from hospital  to hospital ,  

part icular ly in cr i t ical  care units.  As evidenced by a review of 

l i terature, l imited scient i f ic rat ionale exists on which is the most 

rel iable and val id method. Secondly, most nurses are unable to state 

the rat ionale for the part icular method fol lowed in their  hospital .  

Controversy exists concerning which method is more rel iable. 

Some physicians and laboratory personnel bel ieve the tradit ional veni

puncture method is more accurate than the intra-arter ial  l ine method. 

The strongest argument is that the heparin contained in the intra

arter ial  l ine f lush-system might possibly cause false prolongat ion 

of coagulat ion values. False prolongat ion is possible for the act ivated 

part ial  thromboplast in t ime (APTT) s ince i t  is more sensit ive to the 

effects of heparin than the prothrombin t ime (PT) (Thompson and Harker,  

1983). The assumption, however, is based on personal experiences 

and documented incidences of prolonged APTT values in samples drawn 

from intra-venous l ines which had been f lushed with heparin at some 

t ime to maintain patency (Bark, 1970 and Czapek, 1974). Other factors 

suggested to possibly distort  coagulat ion tests are adsorpt ion of 
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the heparin by the wal l  of  the catheter,  protein interact ion, and 

pool ing of heparin solut ion around the catheter t ip (Baer, 1983). 

None of these factors has been scient i f ical ly invest igated. 

The possibi l i ty of heparin producing prolongat ion of coagu

lat ion tests is wel l  recognized and mentioned in many laboratory 

manuals and textbooks in reference to ant icoagulant therapy. Possible 

heparin contaminat ion during sampling from intra-arter ial  l ines, how

ever,  is not c i ted (Colman et al . ,  1982 and Thompson and Harker,  1983). 

Limited research suggests that sat isfactory blood samples for perfor

ming coagulat ion studies can be obtained from intra-arter ial  l ines 

provided an adequate volume is removed pr ior to obtaining the sample 

(Merenstein, 1971 and Palermo et al . ,  1980). The problem addressed 

in the present study was the need for a scient i f ical ly tested method 

for withdrawing coagulat ion blood samples from intra-arter ial  l ines. 

Purpose 

The purpose of this study was to compare two methods of obtain

ing blood for coagulat ion studies in cr i t ical ly i l l  pat ients for 

rel iabi l i ty of laboratory values. The APTT value drawn by venipuncture 

was compared with the APTT drawn by the intra-arter ial  l ine. 

Signif icance of Proposed Research 

Accurate laboratory values are crucial  to the management of  

cr i t ical ly i l l  pat ients. Blood samples may be obtained by various 

methods; in some hospitals,  the nurse decides which method to use. 

The intra-arter ial  l ine method may be chosen in an ef fort  to minimize 
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the discomfort  for the pat ient from frequent arter ial  and/or veni

punctures. For example, discomfort  can be a real problem for pat ients 

who are on ant icoagulant therapy and require frequent blood samples 

for monitor ing APTT and PT values (Gurewich, 1977). 

Consensus does not exist ,  however, among hospital  laboratory 

personnel,  physicians, and nurses about the feasibi l i ty of the intra

arter ial  l ine for obtaining coagulat ion studies. Laboratory and/or 

nursing pol icy for procuring blood samples for coagulat ion studies 

varies from hospital  to hospital .  There is a need among hospitals 

for a standardized effect ive method for obtaining coagulat ion studies. 

The l imited research which has been done points to the need for estab

l ishing a scient i f ic basis for withdrawing coagulat ion blood samples 

from the intra-arter ial  l ine. 

I f  the value of the act ivated part ial  thromboplast in t ime 

(APTT) drawn via the intra-arter ial  l ine is found not to signif icant ly 

di f fer with the venipuncture method, nurses wi l l  be able to use the 

intra-arter ial  l ine already in place for obtaining blood samples. 

Cr i t ical ly i l l  pat ients who are subjected to many blood samplings 

to monitor their  condit ion wi l l  benef i t  from the intra-arter ial  l ine 

method since they are already confronted with the effects of sensory 

deprivat ion which includes an increased sensit iv i ty to painful  st imul i ,  

increased anxiety, and a decrease of tolerance for pain (McCaffrey, 

1979 and Bourbonnais, 1981). By ut i l iz ing the intra-arter ial  l ine, 

unnecessary discomfort ,  pain and anxiety can be avoided for these 
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patients. The intra-arter ial  l ine method wi l l  also be benef ic ial  

for those pat ients who "don't  have any veins" or who have bleeding 

tendenci es. 

Summary 

An increased ut i l izat ion of the intra-arter ial  l ine in cr i t ical  

care areas today has created an easy access for obtaining blood samples, 

thus minimizing pat ient discomfort ,  pain and anxiety from frequent,  

unnecessary arter ial  and/or venipunctures. One of  the many quest ions 

with which the nurse is confronted in reference to the intra-arter ial  

l ine is,  specif ical ly:  Can coagulat ion studies such as the APTT be 

performed on blood withdrawn from the intra-arter ial  l ine? Present ly,  

two methods are ut i l ized for procuring blood samples for coagulat ion 

studies: withdrawing blood from a vein (venipuncture) and withdrawing 

blood via the intra-arter ial  l ine. Some hospital  laboratory personnel 

and physicians bel ieve the cont inuous heparin infusion found in the 

intra-arter ial  l ine causes false prolongat ion of the APTT and PT values. 

This one disagreement has led to inconsistency among hospitals in 

the method chosen to obtain blood samples for coagulat ion studies. 

The present study addressed the accuracy issue and began to establ ish 

scient i f ic rat ionale for withdrawing coagulat ion blood samples from 

intra-arter ial  l ines. 



CHAPTER I I  

THE CONCEPTUAL FRAMEWORK 

Introduct ion 

Figure one depicts the conceptual framework on which this 

study is based. The construct level describes the relat ionship between 

physical st imul i  and the stress response. The concept level describes 

two types of physical st imul i ,  two invasive procedures, used to obtain 

blood samples and their  relat ionship to discomfort ,  pain and anxiety. 

The two methods of obtaining blood samples were compared, as this 

comparison was the basis of the present research. 

Construct Level 

Pat ients in acute care sett ings are exposed to various physical 

st imul i ,  such as procedures and treatments, throughout their  hospital

izat ion. Even though these events may be therapeutic or diagnost ic 

in nature, they can be perceived as stressful  and personal ly threaten

ing to the pat ient.  Pat ients undergoing surgical operat ions and 

diagnost ic procedures have demonstrated that high levels of stress 

are experienced by pat ients before and during these events (Wilson-

Barnett  and Carr igy, 1978). The subject ive state of stress may have 

more object ive physiological signs caused by an act ivat ion of the 

sympathet ic nervous system (Simon, 1980). 

A certain amount of  stress is attr ibuted to al l  invasive st imu

l i .  The construct stress refers to a mult i tude of physiological and 
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Figure l. Methods of Obtaining Blood Samples and Stress Response: Conceptual Framework 
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psychological responses to st imul i  that threaten the physical and 

emotional integri ty of the individual (Soloman-Hast,  1981). Selye 

(1956) def ined stress in physiologic terms and developed the general 

adaptat ion syndrome (GAS). According to Selye (1956), the body uses 

nonspecif ic adapt ive responses in an attempt to deal with various 

systemic stressor agents. Adaptive responses or defense mechanisms 

are ref lected in al terat ions in the individual 's thoughts, feel ings, 

endocrine and autonomic processes (Selye, 1956). 

During the alarm stage of the general adaptat ion syndrome, 

the sympathet ic and endocrine systems are act ivated. Typical ly,  the 

cardiovascular system prepares i tsel f  to f ight or f lee by increasing 

the rate and force of the heartbeat,  raising vascular tone and enhancing 

blood suppl ies to the heart and skeletal  muscles. In addit ion, gastro

intest inal moti l i ty general ly decreases, the rate of respirat ion 

increases, the bronchioles di late, the pupi ls di late and perspirat ion 

begins (Stephenson, 1977 and Solomon-Hast,  1981). 

Mason (1971) viewed psychological st imul i  as also contr ibut ing 

to the sympathet ic-endocrine response to stress. Emotional or physio

logic arousal responses may be exhibi ted during the performance of 

var ious procedures which are considered personal ly threatening to 

the individual.  

The interrelatedness of the physiological manifestat ions and 

psychological al terat ions as adapt ive responses to stress has led 

to the conceptual izat ion of stress as psychophysiological (Guzzetta 

and Forsyth, 1979). Cr i t ical ly i l l  pat ients, specif ical ly,  are con

fronted with a mult i tude of internal and external st imul i  in their  
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environment which they perceive as threatening. The pat ient who is 

acutely i l l ,  however, may be physical ly unable to cope with the environ

ment of  the cr i t ical  care area and may become anxious (Solomon-Hast,  

1981). External st imul i  for the pat ient may include noises from the 

complex machinery used in the unit ,  other pat ients who are confused 

or in pain, and various act iv i t ies of the cr i t ical  care staff  (Gardner 

and Parzen, 1980). 

Studies have described the react ions of pat ients in the cr i t i 

cal care area who had witnessed the performance of invasive procedures 

on other pat ients in the same unit .  Increases in pulse rates were 

documented for pat ients witnessing resuscitat ion procedures, insert ion 

of a Swan-Ganz catheter and temporary pacemaker, and cardioversion 

(Sczekal l ,  1973 and Vanson, et  al . ,  1980). 

Internal st imul i  which may be considered threatening to the 

pat ient in the cr i t ical  care area may ar ise from a " . . .disrupt ion 

of psychological equi l ibr ium found in the dehumanizing aspects of 

l i fe support technology" (Lippincott ,  1979, p. 1095). For example, 

the pat ient who requires hemodialysis treatment perceives the machine 

as a l i fe-saving and l i fe-protect ing fr iend. However, d ialysis also 

represents the l i fe- long obl igat ion of the pat ient to the invasive 

procedure and is tangible evidence of the lack of health and of 

impaired longevity.  The stress produced by the procedure i tsel f  is 

often ref lected in the presence of insomnia, a stress response to 

the st imulus, hemodialysis (Simon, 1980). 
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Studies have shown that therapeutic procedures such as surgery 

and various diagnost ic procedures are stressful  experiences for 

pat ients. Stressful  experiences are those which are threatening, 

which require adaptive behavior,  and may cause anxiety (Wi1son-Barnett  

and Carr igy, 1978). Documentat ion of the stressful  effects of surgery 

on pat ients involves studies which were conducted to determine the 

effects of teaching on reducing pre-operat ive stress and anxiety. 

Several studies have shown a strong relat ionship between physological 

preparat ion and support during the pre-operat ive period and reduct ion 

of stress. Pat ients'  post-operat ive physiological responses were 

used as measures to show reduct ion of stress. Reduced stress responses 

included decreased post-operat ive vomit ing, decreased amount of  narco

t ics, analegesics and sedat ives required; stable blood pressure, pulse 

and respirat ions; no evidence of ur inary retent ion; increased ambula

t ion after surgery; and decreased length of hospital izat ion (Dumas 

and Leonard, 1963; Egbert et  a! . ,  1964; Helay, 1968; Johnson, 1972; 

Lindeman, 1972; Lindeman and Van Aernam, 1971). 

Johnson and Leventhal (1974) and Hartf ield and Cason (1981) 

studied emotional responses of adults undergoing gastroendoscopic 

examinat ion and barium enema procedures. Subjects who received sen

sat ion information before the procedure reported less stress as eviden

ced by more stable heart rates. The informed subjects also required 

less medicat ion and exhibi ted less fear than those subjects who 

received no information. 
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Cardiac catherizat ion and coronary cineangiography are also 

stressful  procedures for most adult  pat ients. The psychological stress 

of these invasive procedures is often due to stresses related to the 

procedure i tsel f ,  involvement of the heart,  a fear of the unknown, 

and fear of impending cardiac surgery (Finesi lver,  1978). 

In summary, several studies have been presented which describe 

the relat ionship between physical st imul i  and the stress response. 

Therapeutic and diagnost ic procedures have been related to various 

emotional and behavioral  responses along with act ivat ion of the sympa

thet ic-endocrine system. 

Concept Level 

Various invasive procedures have been associated with discom

fort  and pain. Fagerhaugh and Strauss (1977) state that a considerable 

proport ion of work with and around pat ients involves the inf l ict ing 

of pain. Inf l icted pain is associated with a host of  essent ial  tasks: 

diagnosis, surgery, var ious therapies, regimens, and even the mechanics 

of giving adequate nursing care. 

The pain response produces various physiological responses 

through an act ivat ion of the autonomic nervous system. Observable 

signs and symptoms of pain are divided into two groups: (1) those 

that are of sympathet ic or igin and (2) those pr imari ly of parasympa

thet ic or igin. Sympathet ic responses (which occur with pain of low 

to moderate intensity or superf ic ial  pain) include pal lor,  elevated 

blood pressure, di lated pupi ls,  skeletal  muscular tension and increased 

respiratory and heart  rate. In contrast,  a parasympathet ic response 
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of decreased blood pressure and pulse,  weakness and fa int ing,  and 

nausea/vomit ing can occur wi th pain of  severe intensi ty or deep pain 

(McCaffrey,  1972; Stor l ie,  1978; Bourbonnais,  1981).  

The pat ient 's facial  expression may be the f i rst  or only indi

cat ion of  pain.  Common facial  expressions are clenched teeth,  wr inkled 

forehead, b i t ing of  the lower l ip,  and widely opened or t ight ly shut 

eyes (McCaffrey,  1972 and Bourbonnais,  1981).  The pat ient  may moan, 

cry or make other sounds indicat ing his/her discomfort .  Body movements 

which may a lso accompany pain include taking a posture that  minimizes 

pain ( i .e.  ly ing r ig id ly) ;  purposeless movements ( i .e.  tossing and 

k icking in bed);  protect ive movements ( i .e.  withdrawing when touched);  

and rubbing and rhythmic movements (McCaffrey,  1972).  

Simon (1980) has ident i f ied var ious procedures in the acute 

care set t ing which may act ivate the stress response. Start ing intra

venous l ines,  giv ing in ject ions and drawing blood a l l  require the 

painful  and of ten repet i t ive invasion of  the pat ient 's body wi th 

needles.  Other procedures which may act ivate the stress response 

include surgery,  venous cutdowns, thoracotomies,  endotracheal  intuba

t ion,  and lumbar punctures.  

Pat ients undergoing invasive cardiac cather izat ion also exper i 

ence discomfort  and pain.  Discomfort  is  exper ienced by remaining 

supine on the table dur ing the procedure.  Pain may a lso be at  the 

catheter insert ion s i te;  numbness and cramping of  the arm are common 

i f  the brachial  approach is  used. I f  the femoral  approach is  ut i l ized, 

heavy, uncomfortable pressure is  appl ied for  approximately twenty 

minutes af ter  removal  of  the catheter (Finesi lver,  1980).  
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According to McCaffrey (1979),  regardless of  whether or  not 

the procedures wi l l  actual ly cause pain,  their  strangeness may arouse 

anxiety and thereby, contr ibute to pain.  Invasive procedures also 

tend to be more anxiety provoking than those procedures which do not 

invade the body ( i .e.  exercise of  a painful  jo int)  (McCaffrey,  1979).  

Researchers use anxiety as an index of  psychological  stress.  

Spielberger (1972) refers to anxiety as a sequence of  cogni t ive,  

af fect ive and overt-behavioral  responses that  occur as a react ion 

to some form of  stress.  According to Spielberger (1972),  speci f ic  

af fect ive responses include feel ings of  being worr ied,  nervous, tense, 

upset or  over-exci ted.  Overt-behavioral  responses are seen to occur 

when the pat ient  appears to be under stress dur ing a procedure or 

t reatment (Soloman-Hast,  1981).  Overt-behavioral  responses have been 

descr ibed as including rest lessness, increased muscle tension, t remors,  

fat igue and the presence of  a s tar t le react ion (Stuart  and Sundeen, 

1979).  Cogni t ive responses to anxiety have been ident i f ied as a reduced 

perceptual  f ie ld,  a d istorted t ime sense wi th present-only focus, 

and select ive inat tent ion that serves to f i l ter  threatening st imul i  

that  confront the pat ient  (Stuart  and Sundeen, 1979).  

Anxiety may a lso produce physiological  responses due to an 

act ivat ion of  the sympathet ic nervous system. Frequent s igns evidenced 

are an increase in pulse rate,  rapid breathing, cold sweat ing palms, 

t ransient increases in blood pressure,  nausea/vomit ing,  increased 

frequency of  ur inat ion,  s leep disturbances, fa intness, blushing or 

pal lor  (Simon, 1980).  
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Cri t ical ly i l l  pat ients are subjected to frequent physical  

st imul i  to monitor their  acute condi t ion.  One such st imulus is  blood 

sampl ing.  Two types of  procedures are employed to obtain blood samples:  

drawing blood from the vein (venipuncture) and drawing blood from 

an indwel l ing arter ia l  catheter ( intra-arter ia l  l ine).  Both methods 

are related to the stress response as the procedures are associated 

wi th discomfort ,  pain and anxiety.  The intra-arter ia l  l ine may 

decrease the potent ia l  for  repeated pat ient  discomfort ,  pain and anxi

ety by el iminat ing frequent,  unnecessary ar ter ia l  or  venipunctures 

(Lamb, 1977).  

Blood drawing is  of ten a repet i t ive invasion of  the pat ient 's 

body wi th needles and produces a painful  response (Simon, 1980).  Many 

pat ients also get so anxious about the pain they ant ic ipate dur ing 

a venipuncture that  they actual ly increase the l ikel ihood of  pain.  

Some pat ients develop vasomotor react ions that  cause veins to con

str ict ,  making insert ion of  the needle more d i f f icul t .  Extremely 

tense pat ients may suddenly pul l  away dur ing the venipuncture,  r isk ing 

perforat ion of  the vein wi th the t ip of  the needle (Fr iedman, 1981).  

Subcutaneous bleeding can occur and hematomas may form (Johnston-Ear ly 

et  a l . ,  1981).  Several  venipunctures may be at tempted in pat ients 

wi th "problem veins" to obtain blood samples.  The pat ient  is  thereby 

subjected to repeated discomfort ,  pain and anxiety.  

Invasive intra-arter ia l  l ine placement in the cr i t ical ly i l l  

pat ient  is  indicated for  several  reasons. Two major indicat ions are 

to (1) cont inual ly monitor ar ter ia l  pressure,  and (2)  obtain laboratory 

b lood  samp les  (Kaye ,  1983  and  Lan t iegne  and  C ive t ta ,  1978) .  One  m a j o r  



15 

advantage of  the intra-arter ia l  l ine is the avoidance of  discomfort  

and in jury from frequent ar ter ia l  and venous punctures (Kaye, 1983).  

A pat ient  requir ing frequent ar ter ia l  blood gases wi l l  be more comfort

able wi th a catheter in place then wi th repeated ar ter ia l  st icks 

(Smith,  1978).  

Insert ion of  the intra-arter ia l  l ine resul ts in one-t ime dis

comfort  and anxiety for  the pat ient .  The catheter insert ion i tsel f  

is  usual ly no more painful  than an intravenous needle insert ion and 

no undue discomfort  occurs once the catheter is  inserted (Lamb, 1977).  

Minimizing discomfort  is  necessary for  the cr i t ical ly i l l  pat ient  

whose changing condi t ion of ten warrants f requent analysis of  ar ter ia l  

blood gases, b lood chemistry,  and/or hematological  and coagulat ion 

studies (Smith,  1978 and Jastremski ,  1982).  

The amount of  anxiety exper ienced by pat ients as a resul t  

of  the intra-arter ia l  l ine is considered minimal.  Al though the needle 

represents a temporary threat,  the cont inuous monitor ing of fers the 

pat ient  reassurance and secur i ty (Lamb, 1977).  Arter ia l  pressure 

wave observat ions demonstrate that  the pat ient  tends to relax quickly 

as soon as the catheter insert ion has been accompl ished. Interviews 

with pat ients several  days af ter  removal  of  the catheter also revealed 

that  many were not able to dist inguish the arter ia l  catheter f rom 

intravenous catheters (Nielson, 1974).  

In summary,  physical  st imul i ,  such as invasive procedures,  

and their  stress response have been discussed. Speci f ical ly,  two 

types of  invasive procedures used to obtain blood samples for  the 
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cr i t ical ly i l l  pat ient  have been descr ibed along wi th their  re lat ion

ship to discomfort ,  pain and anxiety.  

Comparabi l i ty  of  Two Methods 

Before ut i l iz ing the intra-arter ia l  l ine for rout inely obtain

ing coagulat ion studies,  the Intra-Arter ia l  Line Method must be 

compared wi th the Tradi t ional  Venipuncture Method to ver i fy that  

drawing the blood sample f rom the intra-arter ia l  l ine wi l l  produce 

as re l iable laboratory values as the t radi t ional  venipuncture method. 

Thus, the present study only focused on the s igni f icant di f ference 

between the two methods (see Figure 2).  

Few studies have at tempted to determine the re l iabi l i ty  of  

coagulat ion values of  blood drawn from intra-arter ia l  l ines.  In i t ia l  

research on the ef fects of  hepar in on coagulat ion values was conducted 

on blood samples drawn from venous catheters.  Bark (1970) reported 

a "coagulat ion nondisease" ( fa lse prolongat ion of  APTTs) caused by 

obtaining blood samples f rom a central  venous catheter f lushed wi th 

hepar in to maintain patency. The hepar in ef fect ,  however,  was e l imi

nated by f lushing the l ine with 50 mi l l i l i ters of  sal ine pr ior  to 

obtaining the blood sample.  

Merenstein (1971) demonstrated that  passage of  normal blood 

drawn by venipuncture through umbi l ical  ar tery catheters f lushed with 

hepar in resul ted in prolongat ion of  the APTT of  the blood leaving 

the catheter.  The APTT returned to normal af ter  four mi l l i l i ters 

of  blood had been wi thdrawn pr ior  to obtaining the blood sample.  
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Figure 2. Comparability of Traditional Venipuncture Method and Intra-Arterial Line 
Method For Obtaining Coagulation Studies 
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Results suggested that  wi thdrawing four mi l l i l i ters of  blood pr ior  

to sampl ing was suf f ic ient  to ensure accurate coagulat ion values. 

Czapek (1974) a lso reported personal  incidences of  a nor id isease 

state ( iatrogenic prolonged APTT) in sampl ing f rom indwel l ing hepar-

in ized catheters.  The type of  indwel l ing catheters the blood was drawn 

from was not  speci f ied.  Resul ts indicated, however,  that  wi thdrawing 

as much as ten mi l l i l i ters of  blood pr ior  to sampl ing did not obviate 

the hepar in ef fect .  

Palrnero et  a l .  (1980) reported markedly abnormal values of  

APTTs drawn from arter ia l  and venous l ines which were del iberately 

contaminated by inadequate c lear ing of  the l ines from the hepar in f lush 

solut ion.  A s igni f icant change f rom the control  value was observed 

unt i l  a volume of  approximately two mi l l i l i ters was wi thdrawn and 

discarded from the l ines.  

The use of  the intra-arter ia l  l ine as a s i te for  obtaining 

coagulat ion studies has recent ly been studied. Research by Pryor (1983) 

on 50 pat ients indicated the venous and ar ter ia l  PT and APTT values 

s igni f icant ly correlated with one another for  those pat ients who were 

on warfar in and subcutaneous hepar in therapies.  However,  the APTT 

values of  pat ients who received intravenous hepar in therapy were a l tered 

considerably.  A d iscard volume of  s ix mi l l i l i ters was used pr ior  to 

obtaining the intra-arter ia l  blood samples to decrease the chance of  

hepar in ef fect .  

Reports of  a study done by Molyneaux (1984) showed prolongat ion 

of  APTTs of  ar ter ia l  l ine samples by 0.3 to 10.6 seconds over the 
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venipuncture samples in 11 of  the 14 pat ients studied. Conclusions 

indicated that  some hepar in ef fect  s t i l l  was present even wi th 1.6 cc of  

volume discarded. 

L imited research suggests that  sat isfactory blood samples for  

performing coagulat ion studies can be obtained from intra-arter ia l  

l ines provided an adequate volume is  removed pr ior  to obtaining the 

sample (Merenstein,  1971 and Palmero et  a l . ,  1980).  The Nat ional  

Commit tee for  Cl in ical  Laboratory Standards (1981) states that  in order 

to obtain accurate resul ts from blood samples drawn from intra-arter ia l  

l ines,  at tent ion must  be paid to complete removal  of  "dead space" con

tents of  the catheter and connectors pr ior  to sampl ing.  The Commit tee 

also states the volume of  blood discarded depends on catheter s ize 

and length and the geometry of  the catheter or  connectors.  Therefore,  

the volume to be drawn for  discard must be determined for  each system. 

More recent Commit tee Standards (1984) suggest a sample at  least  three 

t imes the volume of  the l ine be removed and discarded before a specimen 

is  obtained for  analysis.  

In summary,  the relat ionship between physical  st imul i  and the 

stress response has been discussed. Var ious invasive procedures and 

their  re lat ionship to discomfort ,  pain and anxiety have also been pre

sented. Last ly,  studies have been presented which have compared coag

ulat ion studies of  blood drawn from di f ferent indwel l ing l ines and 

by venipuncture.  Al though resul ts of  studies and laboratory standards 

suggest that  the hepar in ef fect  can be avoided by adequate removal  

of  volume pr ior  to sampl ing,  controversial  f indings exist .  
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Hypotheses Tested 

(1) Act ivated part ia l  thromboplast in values (APTT) obtained 

by the I  ntra-Arter ia l  Line Method wi l l  d i f fer  s igni f icant ly from the 

APTT values obtained by the Tradi t ional  Venipuncture Method. 

(2)  Act ivated part ia l  thromboplast in values fo l lowing a 3 

cc discard wi l l  d i f fer  s igni f icant ly from the APTT values fo l lowing 

a 6 cc discard.  

Operat ional  Def in i t ions 

The operat ional  def in i t ions were as fo l lows: 

1.  Tradi t ional  Venipuncture Method: The Tradi t ional  Veni

puncture Method is  def ined as a s ix-step method of  blood withdrawal 

f rom the vein for  laboratory analysis ut i l iz ing a needle and syr inge 

or but ter f ly needle.  

2.  Intra-Arter ia l  Line Method: The Intra-Arter ia l  Line Method 

is  def ined as a 13-step method of  ar ter ia l  blood withdrawal f rom an 

indwel l ing arter ia l  catheter which discards a certain amount of  blood 

pr ior  to obtaining the sample.  

3.  Act ivated Part ia l  Thromboplast in Time (APTT):  The APTT 

is  def ined as the t ime in seconds required for  a f ibr in c lot  to form 

in a plasma sample.  The APTT is  the coagulat ion test  most sensi t ive 

to the ef fects of  hepar in contaminat ion.  

Summary 

The chapter has descr ibed the development of  a conceptual  f rame

work to descr ibe the relat ionship between physical  st imul i  and the 
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stress response. The framework was based on a review of  l i terature 

descr ib ing the relat ionship between var ious invasive procedures and 

the stress response of  discomfort ,  pain and anxiety.  Last ly,  two types 

of  invasive procedures used to obtain blood samples in the cr i t ical ly 

i l l  pat ient  were discussed along wi th their  re lat ionship to discomfort ,  

pain and anxiety.  



CHAPTER I I I  

METHODOLOGY 

Introduct ion 

The study was designed to invest igate the di f ference between 

act ivated part ia l  thromboplast in t ime (APTT) resul ts obtained from 

two d i f ferent methods of  wi thdrawing blood for  coagulat ion studies 

in cr i t ical ly i l l  adul t  pat ients.  A d iscussion of  the research design, 

sample and set t ing,  and the protect ion of  human r ights is  presented. 

The data col lect ion^ protocol  and analysis plan are also descr ibed 

in detai l .  

Research Design 

A descr ipt ive design was employed to study act ivated part ia l  

thromboplast in t ime (APTT) values obtained by two d i f ferent methods. 

The APTT values obtained by the Intra-Arter ia l  Line Method were com

pared wi th the APTT values obtained by Tradi t ional  Venipuncture Method. 

Study Sample and Sett ing 

The sample was comprised of  24 paired specimens of  blood drawn 

from cr i t ical ly i l l  adul t  pat ients admit ted to the cardiac,  medical  

and surgical  intensive care uni ts of  a southwestern teaching hospi ta l .  

The specimens were obtained from 24 pat ients who had an intra-arter ia l  

l ine inserted and had avai lable veins for  venipuncture.  No more than 



one paired specimen was obtained per pat ient .  Cr i ter ia for  subject  

inclusion were: 

1.  Age 18 or  older 

2.  An intra-arter ia l  l ine inserted 

3.  Avai lable veins for  venipuncture 

4.  Standard hepar in f lush solut ion for  the intra-arter ia l  

1 i  ne 

The rat ionale for  the age of  18 or  older was to ensure informed 

consent.  The necessi ty of  insert ion of  an intra-arter ia l  l ine was 

determined by the at tending physic ian or House Off icer on duty.  Avai l 

able veins for  venipuncture were necessary s ince the study required 

blood samples to be drawn v ia venipuncture for  comparison wi th samples 

drawn from the intra-arter ia l  Tine. Pat ients wi th "problem veins" 

could possibly necessi tate withdrawal of  blood by ar ter ia l  puncture.  

The avai labi l i ty  of  the veins was determined by laboratory phleboto-

mists,  as they withdrew the blood by venipuncture.  A standardized 

intra-arter ia l  l ine f lush solut ion was necessary s ince the possibi l i ty  

of  fa lse prolongat ion of  the APTT by hepar in can depend on the amount 

of  hepar in infused (Czapek, 1974).  A standardized amount of  hepar in 

in the f lush solut ion,  therefore,  control led for  the potent ia l  problem. 

Protect ion of  Human Rights 

The research proposal  and consent form was presented to the 

Universi ty of  Ar izona Human Subjects Commit tee for  approval  (see 

Appendix A).  To assure subject  anonymity and conf ident ia l i ty ,  both 

the subjects and the specimens were assigned a code number.  



Data Col lect ion Procedures 

Subjects who had an intra-arter ia l  l ine inserted were aproached 

by the invest igator and asked to part ic ipate in the study. Af ter  

informed consent was obtained, demographic data such as age, sex,  

d iagnosis and type of  ant icoagulant therapy the pat ient  was receiv ing 

( i f  appl icable) were col lected. When coagulat ion studies (speci f ical ly 

the APTT) were ordered, the Tradi t ional  Venipuncture Method as wel l  

as the Intra-Arter ia l  Line Method were used to obtain the blood samples.  

The venipuncture method consisted of  obtaining blood from the vein 

of  a pat ient 's extremity,  ut i l iz ing a needle and syr inge or but ter f ly 

needle.  Venous blood specimens were not col lected from extremit ies 

receiv ing intravenous infusions. 

The Intra-Arter ia l  Line Method involved drawing blood from 

a three-way stopcock which was connected to s ix inches of  p last ic 

tubing and an inch and a hal f  to two inch arter ia l  catheter.  The 

"dead space" contents of  the catheter and tubing for  the system 

was 0.6cc.  The intra-arter ia l  l ine system consisted of  a f lush device 

which al lowed for  a cont inuous infusion of  hepar in ized solut ion of  

approximately three mi l l i l i ters per hour (s ix uni ts of  hepar in per 

hour)  to maintain patency. For the f i rst  12 pat ients,  three mi l l i 

l i ters (3cc) of  blood were drawn and discarded pr ior  to obtaining 

a sample f rom the intra-arter ia l  l ine.  The 3cc amount of  blood for  

discard was the laboratory standard set  by a local  medical ,  coronary,  

and surgical  intensive care uni t  for  obtaining other laboratory tests 

( i .e.  electrolytes,  ar ter ia l  blood gases).  The three mi l l i l i ter  
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al l iquot al lowed for  c lear ing of  "dead space" volume between the 

arter ia l  catheter and the stopcock which in turn decreased the chance 

of  hepar in contaminat ion from the hepar in ized solut ion (Nat ional  

Commit tee for  Cl in ical  Laboratory Standards,  1981).  The second group 

of  pat ients (N=12) had s ix mi l l i l i ters of  blood drawn and discarded 

pr ior  to obtaining the coagulat ion sample f rom the intra-arter ia l  

l ine.  The mult ip le of  the 3cc discard was used because recent tenta

t ive guidel ines from the Nat ional  Commit tee for  Cl in ical  Laboratory 

Standards state that  a larger volume of  blood for  discard decreases 

the chance of  hepar in contaminat ion of  coagulat ion blood samples drawn 

from the intra-arter ia l  l ine (Nat ional  Commit tee for  Cl in ical  Labora

tory Standards,  1984).  

A laboratory phlebotomist  performed the venipuncture as the 

invest igator s imultaneously wi thdrew a sample f rom the intra-arter ia l  

l ine from al l  24 pat ients.  A descr ipt ion of  the two methods are as 

fo l lows: 

Specimen A: Tradi t ional  Venipuncture Method 

1.  Locate vein and c leanse venipuncture s i te with alcohol .  

2.  Apply tourniquet.  

3.  Perform venipuncture using needle and syr inge or 

but ter f ly needle.  

4.  Withdraw 3.0 mi l l i l i ters (ml)  of  blood from pat ient 's 

vei  n.  

5.  Place 3.0 ml of  venous blood in blue-topped tube 

containing 0.3 ml of  sodium c i t rate.  

6.  Label  as Specimen A. 



Specimen B: Intra-Arter ia l  Line Method 

1.  Place 3.0 ml or  6.0 ml syr inge at  stopcock port .  

2.  Turn stopcock "OPEN" to pat ient  and "OFF" to f lu id 

source. 

3.  Withdraw 3.0 ml or  6.0 ml of-  b lood and f lu id.  

4.  Turn stopcock posi t ion hal fway between present posi

t ion and syr inge to ensure that  no f lush solut ion 

di lutes the arter ia l  blood. 

5.  Remove syr inge wi th blood and f lu id from stopcock 

and discard.  

6.  Place 3.0 ml syr inge at  stopcock port .  

7.  Turn stopcock "OPEN" to pat ient  and "OFF" to f lu id 

source. 

8.  Aspirate 3.0 ml of  blood for  coagulat ion test  analysis.  

9.  Turn stopcock back to or ig inal  (neutral)  posi t ion.  

10. Remove 3.0 ml syr inge wi th 3.0 ml of  ar ter ia l  blood. 

11. Flush the l ine with hepar in ized solut ion wi th intra-

f low device.  

12. Place 3.0 ml of  blood into blue-topped tube containing 

0.3 ml of  sodium c i t rate.  

13. Label  as Specimen B. 

The invest igator carr ied both specimens to the hospi ta l 's  

hematology laboratory for  immediate coagulat ion analysis.  Both samples 

were analyzed on the same machine by the same technic ian and the pa

t ient  was charged only for  the rout inely ordered APTT analysis 
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(Specimen A).  The laboratory resul ts were then recorded on the data 

col lect ion sheet by the invest igator (see Appendix C).  

Data Analysis Plan 

The demographic data for  each group of  pat ients were analyzed 

using descr ipt ive stat ist ics.  Frequencies,  means, and standard devia

t ions were calculated for  age, sex,  d iagnosis,  and type of  ant icoagu-

1 ants.  

The two nul l  hypothesis tested were as fo l lows: (1) There 

is  no s igni f icant di f ference between APTT values obtained by the Intra-

Arter ia l  Line Method and APTT values obtained by the Tradi t ional  

Venipuncture Method; and (2) There is  no s igni f icant di f ference between 

APTT values obtained fo l lowing a 3cc d iscard and APTT values obtained 

fo l lowing a 6cc discard.  

Correlated t - tests were performed between the two methods 

of  blood withdrawal,  and independent t - tests were performed between 

the two groups of  pat ients (Group 1 = 3cc discard;  Group 2 = 6cc d is

card).  A s igni f icance level  c-f  '0 .10 was set  to decrease the l ikel ihood 

of  a Type I I  error.  The alpha level  of  0.10 provided for  a more con

servat ive test  when at tempt ing to support  the nul l  hypothesis and 

therefore reduced the probabi l i ty  of  accept ing a fa lse hypothesis 

of  no di f ference between the two groups. 

Summary 

The chapter has descr ibed the methods employed to invest igate 

the di f ference between APTT values drawn by the Tradi t ional  Venipuncture 
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Method and the Intra-Arter ia l  Line Method in cr i t ical ly i l l  adul t  

pat ients.  An explanat ion of  the study sample,  set t ing,  protect ion 

of  human r ights,  data col lect ion protocol  and data analysis was 

i  ncluded. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF THE DATA 

Introduct ion 

Resul ts of  analysis of  the data are presented in th is chapter.  

Character ist ics of  the sample are descr ibed as wel l  as resul ts of  

hypotheses test ing.  

Character ist ics of  the Sample 

A convenience sample of  24 pat ients part ic ipated in the study. 

Simultaneous venipuncture and intra-arter ia l  l ine specimens were col

lected. Two groups of  pat ients were used. Group one consisted of  

12 pat ients who had three mi l l i l i ters of  blood drawn and discarded 

pr ior  to obtaining the APTT blood sample f rom the intra-arter ia l  l ine 

(Group one = 3cc d iscard).  The second group of  12 pat ients had s ix 

mi l l i l i ters of  blood drawn and discarded (Group two = 6cc discard).  

One paired specimen was obtained per pat ient ,  making a total  of  24 

pairs of  blood samples.  

The ages of  the pat ients in Group one ranged from 19 to 76 

years.  The mean age was 54.4 years (standard deviat ion 20.1 years).  

Seven pat ients (58 percent)  were female and f ive pat ients (42 percent)  

were male.  Eight pat ients (66 percent)  were admit ted under the surgi

cal  service.  Three pat ients (25 percent)  were admit ted under the 

medical  service,  and one pat ient  was admit ted under the cardiology 

s-er-v i  ce.  

29 
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The type ant icoagulants the pat ients were receiv ing ( i f  appl i 

cable) was a lso recorded. Four of  the pat ients (33 percent)  received 

hepar in in the form of  800 uni ts-1000 uni ts per hour by intravenous 

infusion, one pat ient  received 5000 uni ts of  hepar in subcutaneously 

every 12 hours,  and two pat ients (16 percent)  received 100 uni ts of  

hepar in intravenous push every eight hours.  

In Group two, the pat ients '  ages ranged from 24 to 76 years 

wi th a mean age of  56.0 years (standard deviat ion 18.0 years).  Seven 

pat ients (58 percent)  were male and f ive pat ients (42 percent)  were 

female.  Eight pat ients (66 percent)  were admit ted under the surgical  

service.  Two pat ients (17 percent)  were admit ted under the medical  

service,  and two pat ients (17 percent)  were admit ted under the cardio

logy service.  

In reference to ant i -coagulant therapy, two pat ients in Group 

two (17 percent)  received 5000 uni ts of  hepar in subcutaneously every 

12 hours.  One pat ient  received 3000 uni ts of  hepar in per hour by 

intravenous infusion, and one pat ient  received 100 uni ts of  hepar in 

by intravenous push every eight hours.  Table 1 presents the character

is t ics of  the two groups of  pat ients in the sample.  

The diagnoses of  the pat ients in both groups var ied.  Group 

one included pat ients admit ted for  vascular surgery,  cardiac problems, 

head t rauma, abdominal  surgery,  respiratory problems, mult ip le vehic le 

accident,  cerebral  b leed, bladder surgery,  l iver surgery,  head trauma, 

respiratory problems, and sepsis.  The diagnoses of  the two groups 

are l is ted in Table 2.  



Table 1.  Descr ipt ive Character ist ics of  the Two Groups of  Pat ients 
the Sample (Group 1:  N=12, Group 2:  N=12) 

Group 1= 3cc discard 

Patient 
Number Sex 

Age in 
Years Service Type of anticoagulant 

01 male 19 surgical Heparin 100U IVP every 8 hrs 

02 female 44 surgical Heparin 1001/ IVP every 8 hrs 

03 female 69 surgical none 

04 male 21 medical none 

05 male 66 cardiology Heparin infusion, 900U/hour 

06 female 64 medical Heparin infusion, lOOOU/hour 

07 male 76 surgical Heparin 5°00U subq every 12hrs 

08 female 64 surgical none 

09 female 31 surgical none 

10 female 65 medical Heparin infusion, 800l'/hour 

11 female 69 surgical Heparin infusion, 800U/hour 

12 male 65 surgical none 

Group 2= 6cc discard 

13 female 24 surgical none 

14 male 57 cardiology Heparin 5000U subq evory 12hrs 

15 male 40 cardiology Heparin 100u IVP every 0 hrs 

16 male 55 medical Heparin 5000U subq every 12hrs 

17 male 71 surgical none 

IB male 70 surgical Heparin infusion, 30°°U/hour 

19 female 75 surgical none 

20 male 75 surgical none 

21 female 56 surgical none 

22 m.?le 32 surgical none 

23 female 42 surgical none 

24 female 76 medical none 



Table 2.  Diagnoses of  the Two Groups of  Pat ients in the Sample 
(Frequencies) (N=24) 

Diagnosis N 

GROUP ONE: 

Vascular surgery 4 

Cardiac problems 2 

Head Trauma 

Abdominal  surgery 

Respiratory problems 

Mult ip le vehic le accident 

Cerebral  b leed 

Gastrointest inal  bleed 

TOTAL 12 

GROUP TWO: 

Cardiac problems 3 

Mult ip le vehic le accident 2 

Cerebral  b leed 2 

Bladder surgery 

Liver surgery 

Head t rauma 

Respiratory problems 

Sepsi  s 

TOTAL 12 
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In Group one, the major i ty of  pat ients (75 percent)  had a 

radial  catheter in place as part  of  the intra-arter ia l  l ine system. 

Two pat ients had a brachial  catheter and one pat ient  had a pedal  cath

eter.  Al l  12 pat ients in Group two had a radial  catheter in place 

as part  of  the intra-arter ia l  l ine system. 

As previously stated, only pat ients wi th a standardized intra

arter ia l  l ine f lush solut ion (1000U of  hepar in in 500cc of  Dextrose 

in Water)  were used to control  for  the possibi l i ty  of  fa lse prolong

at ion of  the APTT values by the amount of  hepar in in the l ine.  Two 

other intervening var iables were also control led for  by the s imultan

eous drawing of  the blood samples by the invest igator and the labora

tory technic ian: the order of  the method to draw the blood samples,  

and the length of  t ime to al low between drawing the two blood samples.  

Hypotheses Test ing 

The two nul l  hypotheses tested were: (1)  There is  no s igni f icant 

di f ference between APTT values obtained by the Intra-Arter ia l  Line 

Method and APTT values obtained by the Tradi t ional  Venipuncture Method; 

and (2)  There is  no s igni f icant di f ference between APTT values obtained 

fo l lowing a 3cc d iscard and APTT values obtained fo l lowing a 6cc d is

card.  Correlated t - tests were performed between the two samples for  

the APTT values on the f i rst  group of  pat ients (Group one = 3cc discard 

as wel l  as the second group of  pat ients (Group two = 6cc discard).  

Signi f icant di f ferences in the APTT values were found between the 

two methods for  each group [Group one: t=- l .95 (p=.077);  Group 2:  

t=-2.92 (p=.014)]  (see Tables 3 and 4) .  Correlated t - tests were 
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Table 3.  Signi f icance of  Di f ferences Between Tradi t ional  Venipuncture 
Method and Intra-Arter ia l  Line Method on APTT Values: Cor
related t - tests (Group One = 3cc Discard,  N=12) 

GROUP A = Tradi t ional  Venipuncture Method 

GROUP B = Intra-Arter i  a l  L ine Method 

Var i  able 
Mean 
(Sees) 

Standard 
Devi  at ion 
Sees) t  

APTT A 
(Venous) 

26.3 11.15 

-1.95* 

APTT B 
(Arter i  a l )  

32.9 17.74 

*  1 -1 0  
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Table 4.  Signi f icance of  Di f ferences Between Tradi t ional  Venipuncture 
Method and Intra-Arter ia l  Line Method on APTT Values: Cor
related t - tests (Group Two = 6cc Discard,  N=12) 

GROUP A = Tradi t ional  Venipuncture Method 

GROUP B = Intra-Arter ia l  Line Method 

Var i  able 
Mean 
(Sees) 

Standard 
Devi  at ion 
(Sees) t  

APTT A 
(Venous) 

24.1 9.55 

-2.92* 

APTT B 
(Arter i  a l )  

29.0 12.04 

* Ji < -10 
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repeated between the two samples in Group one af ter  one APTT value 

which was considered an out lyer was deleted from the stat ist ical  calcu

lat ions.  Even af ter  the delet ion,  a s igni f icant di f ference st i l l  

existed in the APTT values between the two methods in Group one 

[ t=—2.20 (p=.052)]  (see Table 5) .  Thus, the f i rst  nul l  hypothesis 

was re jected. 

The two groups (Group one = 3cc discard,  Group two = 6cc d is

card) were also compared. Independent t - tests were performed between 

Group one and Group two to ascertain i f  any s igni f icant di f ferences 

existed between a 3cc discard and a 6cc discard.  In comparing the 

APTT ar ter ia l  and venous samples of  each group as wel l  as the d i f fer

ence between the arter ia l  and venous samples,  no s igni f icant di f ferences 

were found between the two groups [venous t -Value = .51 (p=.615);  

ar ter ia l  t -Value = .62 (p=.542);  ar ter ia l -venous t-Value = - .44 

(p=.615)]  (see Table 6) .  Thus, the second nul l  hypothesis was accepted. 

In descr ib ing the two groups, Group one had nine (75 percent)  

ar ter ia l  values which were greater than the venous values, two (17 

percent)  of  the arter ia l  values were less than the venous values and 

one ar ter ia l  and venous value were ident ical .  The di f ferences between 

the arter ia l  and venous values ranged from 0.0 to 9.0 seconds, but  

i t  was 12.3 seconds for  one pat ient ,  and 40.2 seconds for  another 

pat ient  (mean di f ference = 6.63 seconds, standard deviat ion = 11.75 

seconds).  

Group two had nine (75 percent)  ar ter ia l  values which were 

greater than the venous values and three (25 percent)  of  the arter ia l  
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Table 5.  Signi f icance of  Di f ferences Between Tradi t ional  Venipuncture 
Method and Intra-Arter ia l  Line method on APTT Values: 
Correlated t - tests (Group one = 3cc Discard,  N=11) 

GROUP A = Tradi t ional  Venipuncture Method 

GROUP B = Intra-Arter ia l  Line Method 

Standard 
Mean Deviat ion 

Var iable (Sees) (Sees) t  

APTT A 26.1 11.68 
(Venous) 

-2.20* 

APTT B 29.7 14.66 
(Arter i  a l )  

t  - 1 0  
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Table 6. Signif icance of Dif ferences Between Tradit ional Venipuncture 
Method and Intra-Arter ial  Line Method on APTT Values When 
Comparing the Two Groups: Independent t - tests (Group one= 
3cc Discard, N=12; Group two=6cc Discard, N=12) 

Venous = 

Arter i  al  

Tradit ional Venipuncture Method 

= Intra-Arter ial  Line Method 

Standard 
Mean Deviat ion 

Vari  able (Sees) (Sees) t  

(APTT) 
Venous: 

Group 1 
Group 2 

(APTT) 
Arter i  al :  

Group 1 
Group 2 

Arter i  al-Venous: 

Group 1 
Group 2 

26.0 11.14 
24.1 9.55 .51 

32.9 17.74 
29.0 12.04 .62 

6.6 11.75 
4.9 5.89 - .44 

JL <- - 1 0  



values were less than the venous values. The di f ferences between 

the arter ial  and venous values ranged from 0.1 to 6.3 seconds, but 

i t  was 11.8 seconds from one pat ient,  14.3 seconds from another pat ient,  

and 16.0 seconds from another pat ient (mean di f ference = 4.95, standard 

deviat ion = 5.89 seconds).  

Independent t - tests were also performed between Group one 

and Group two after the APTT value from one pat ient which was consider

ed an out lyer was deleted. Table 7 depicts the results of the 

stat ist ical  analyses. Even after this delet ion, Group one and Group 

two were shown not to be s ignif icant ly di f ferent when comparing the 

venous values [ t=.46 (p=.6 50)] ,  arter ial  values [ t=.12 (p=.904)],  

and the di f ference between the arter ial  and venous samples [ t=.58 

(p=.565)j .  Looking at Tables 6 and 7, one can conclude that increasing 

the amount of  discard pr ior to obtaining the APTT arter ial  sample 

( from 3cc to 6cc) did not make any s ignif icant di f ference on the values 

obtai  ned. 

Summary 

In conclusion, a comparison of APTT values drawn by two di f 

ferent methods on adults resulted in signif icant di f ferences in the 

laboratory values obtained with the two methods. Specif ical ly,  t - tests 

were performed on the APTT values obtained by the Tradit ional Veni

puncture Method and the Intra-Arter ial  Line Method on two groups of 

pat ients (Group one = 3cc discard, Group two = 6cc Discard).  A s igni

f icant di f ference was also found between the two methods after the 
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Table 7. Signif icance of Dif ferences Between Tradit ional Venipuncture 
Method and Intra-Arter ial  Line Method on APTT Values When 
Comparing the Two Groups: Independent t - tests (Group one= 
3cc discard, N=11; Group two=6cc discard, N=12) 

Venous = 

Arter i  a 1 

Tradit ional Venipuncture Method 

= Intra-Arter ial  Line Method 

Standard 
Mean Devi at ion 

Variable (Sees) (Sees) t  

(APTT) 
Venous: 

Group 1 
Group 2 

(APTT) 
Arter i  al :  

Group 1 
Group 2 

Arter i  al-Venous: 

Group 1 
Group 2 

2 6 . 1  1 1 . 6 8  
24.1 9.55 .46 

29.7 14.66 
29.0 12.04 .12 

3.6 5.40 
5.0 5.89 .58 

< .10  
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delet ion of one APTT value from Group one which was considered an 

out lyer.  When Group one and Group two were compared, t -Values showed 

that there was no s ignif icant di f ference in the arter ial  samples, 

venous samples, and the di f ference between the arter ial  and venous 

samples obtained by each group. 



CHAPTER V 

CONCLUSIONS AND IMPLICATIONS 

Introduct i  on 

In the f inal  chapter,  the results of the data analysis are 

discussed. Conclusions drawn from the results are presented along 

with impl icat ions for nursing pract ice. Limitat ions of the study 

and recommendations for further nursing research are suggested. 

Conclusi  ons 

The two nul l  hypotheses tested were: (1) There is no s ignif i 

cant di f ference between APTT values obtained by the Intra-Arter ial  

Line Method and APTT values obtained by the Tradit ional Venipuncture 

Method; and (2) There is no s ignif icant di f ference between APTT values 

obtained fol lowing a 3cc discard and APTT values obtained fol lowing 

a 6cc discard. The f i rst  nul l  hypothesis was rejected as the f indings 

indicated that the APTT values did indeed di f fer signif icant ly between 

methods. The second nul l  hypothesis was accepted because there was 

no di f ference found in the APTT values fol lowing a 3cc and 6cc discard. 

Therefore, i f  blood is drawn from intra-arter ial  l ines for APTT values 

using a 3cc or 6cc discard nurses need to know that the APTT values 

obtained may s ignif icant ly di f fer from the APTT values drawn from 

the vein as occurred in this sample. Since the purpose of this study 

was to compare the two methods for rel iabi l i ty of laboratory values, 

42 
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the invest igator must conclude that the Tradit ional Venipuncture Method 

is the method of choice for withdrawing blood in adult  pat ients for 

coagulat ion studies. 

The Tradit ional Venipuncture Method, which consists of with

drawing blood from a vein for coagulat ion studies, has been considered 

by some physicians and laboratory personnel to be more accurate than 

the Intra-Arter ial  Line Method. The strongest argument is that the 

heparin contained in the intra-arter ial  l ine f lush system might possi

bly cause false prolongat ion of coagulat ion values. The assumption, 

however, is based on personal experiences and documented incidences 

of prolonged APTT values in samples drawn from heparinized intra-venous 

l ines (Bark, 1970 and Czapek, 1974). Limited research suggested that 

sat isfactory blood samples for performing coagulat ion studies could 

be obtained from indwel l ing heparinized l ines provided an adequate 

volume was removed pr ior to obtaining the sample (Mernestein, 1971 

and Palermo et al . ,  1980). 

Pryor (1983) supported use of the intra-arter ial  l ine as a 

s i te for obtaining coagulat ion studies in pat ients not receiving intra

venous heparin therapy. The venous and arter ial  PT and APTT values 

signif icant ly correlated with one another for those pat ients who were 

on warfar in and subcutaneous heparin therapies. Pryor 's study, however, 

d id not test for stat ist ical ly signif icant di f ferences between the 

two methods. Only descript ive stat ist ics were used to analyze the 

data (Pearson correlat ion coeff ic ients).  Pryor also advocated the 

use of the intra-arter ial  l ine to decrease pat ient discomfort ,  pain 

and anxiety associated with unnecessary and repeated venipunctures. 
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The results of the present study, however, found a stat ist i 

cal ly signif icant di f ference between the two methods for the APTT 

values. The Intra-Arter ial  Line Method appears to provide a stat ist i 

cal ly di f ferent APTT value from the sample drawn by the Tradit ional 

Venipuncture Method. I f  the venous and arter ial  values were not 

ident ical ,  i t  was expected that the arter ial  value would be greater 

than the venous value since the intra-arter ial  l ine f lush system con

tained heparin. The f inding, however, was not consistent with two 

of the paired samples in Group one and three of the paired samples 

in Group two. Two possible explanat ions could account for the paradox

ical  values: f i rst ,  an error in sample label ing may have occurred, 

or second, an error in withdrawing the arter ial  samples may have 

happened. 

When conduct ing coagulat ion studies, one must keep in mind 

that rel iable laboratory tests are essent ial  to the safety and eff icacy 

of ant icoagulant therapy (Gurewich, 1977). For example, pr ior to 

inst i tut ion of heparin treatment,  i t  is important to perform an accu

rate APTT test as wel l  as four hours fol lowing any adjustment in dosage 

and dai ly during maintenance therapy (Thompson and Harker,  1983),.  

Czapek (1974) stated that pat ients who require frequent APTT deter

minat ions for control  of  heparin or other therapy can be subjected 

to mult iple venipunctures. He goes on to say that i t  is only natural  

for the physician or nurse to wish to minimize the pat ient 's discomfort  

and pain by obtaining samples in the easiest manner possible ( i .e. ,  

through an indwel l ing catheter).  However, one must be aware of the 
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error that can be introduced. Also, addit ional t ime, ef fort ,  discom

fort ,  cost and concern to the pat ient often wi l l  need to be expended 

in determining the cause of the abnormal laboratory value that may 

result .  In the cr i t ical ly i l l  adult  pat ient,  a di f ference in the 

APTT values may inf luence adjustments in dosage which might falsely 

lead to under-treatment or to over-treatment,  with a potent ial  for 

hemorrhage. 

The National Committee for Cl inical  Laboratory Standards (1981) 

stated that in order to obtain accurate results from blood samples 

drawn from intra-arter ial  l ines, attent ion must be paid to complete 

removal of  "dead space" contents of the catheter and connectors pr ior 

to sampling. Molyneaux (1984) found that ut i l iz ing a discard volume 

of 1.6cc ( twice the dead space of the system) was not enough to clear 

the l ine of the heparin effect as 11 of  the 14 pairs of arter ial  sam

ples were prolonged over the venipuncture samples. In the present 

study, even with the removal of  the 0.6cc dead space calculated in 

the intra-arter ial  l ine system ut i l ized, di f ferent results existed. 

The Committee Standards (1981) also suggested that a sample at  least 

three t imes the volume of the l ine be removed and discarded before 

a specimen is obtained for analysis.  For the f i rst  group of pat ients 

in the study who had 3cc of blood discarded ( f ive t imes the dead space) 

and the second group of pat ients who had 6cc of blood discarded ( ten 

t imes the dead space) the APTT values were st i l l  found to be s ignif i 

cant ly di f ferent.  The invest igator concluded that both amounts of  

discard used pr ior to obtaining the blood samples for coagulat ion 
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analysis were not adequate enough to decrease the chance of heparin 

effect.  The possibi l i ty of heparin pool ing at the catheter t ip as 

wel l  as adhering to the catheter wal l  and tubing must be considered. 

When the pat ients in Group one (3cc discard) were compared 

with the pat ients in Group two (6cc discard),  no s ignif icant di f fer

ences were found between the arter ial  and venous values, and the 

di f ference between the two values for each group. The invest igator 

is unable to explain why a mult iple of the 3cc discard (6cc) did not 

produce di f ferent results than the lesser volume of discard especial ly 

since recent tentat ive guidel ines from the National Committee for 

Cl inical  Laboratory Standards (1984) state that a larger volume of 

blood for discard decreases the chance of heparin contaminat ion. 

In view of the above f indings, one can conclude that increasing the 

amount of  discard pr ior to obtaining the APTT arter ial  sample ( from 

3cc to 6cc) did not make any s ignif icant di f ference in the results 

obtai  ned. 

In summary, based on the f indings of the study, the invest igator 

concludes the Intra-Arter ial  Line Method is not the method of choice 

to withdraw blood in adult  pat ients for coagulat ion analysis.  Further 

invest igat ions are needed, specif ical ly ut i l iz ing a larger discard 

amount pr ior to obtaining the sample, before the method can be imple

mented as a c l in ical ly useful  and accurate method. 
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Impl icat ions for Nursing Pract ice 

An impl icat ion for nursing pract ice learned from this study 

is the necessity for scient i f ical ly test ing a method pr ior to imple

mentat ion and standardizat ion into cl inical  pract ice. Since l imited 

research existed on withdrawing coagulat ion blood samples from intra

arter ial  l ines, this study began to establ ish a scient i f ic basis for 

the procedure. 

The National Committee for Cl inical  Laboratory Standards (1984) 

stated that the volume of blood discarded from the intra-arter ial  

l ine pr ior to obtaining a sample depends on catheter size and length 

and the geometry of  the catheter or connectors. They also suggested 

the volume drawn for discard needs to be determined for each system. 

This study determined that a 3cc or 6cc amount of  discard was not 

enough for the part icular intra-arter ial  l ine system ut i l ized in the 

present study (0.6cc dead space = H-2 inch catheter,  s ix inch tubing) 

as di f ferent laboratory values were obtained with the intra-arter ial  

method. 

Another impl icat ion for nursing pract ice is the need to repl i 

cate research to substant iate previous f indings. A case in point 

is the study by Pryor (1983) where the intra-arter ial  l ine system 

ut i l ized in the comparison with the venipuncture method was s imi lar 

to the system ut i l ized in the present study (amount of  discard and 

dead space). However, the two studies had very di f ferent results.  

Thus, the f indings of this study need to be publ ished not only to 

disseminate the f indings for c l inical  ut i l izat ion, but to alert  nurses 
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to quest ion the rat ionale for di f ferent procedures. This invest igator 

intends to inform the intensive care units where the study was conduc

ted of the f indings of this study. 

Final ly,  the present study addressed the fact that often 

methods of withdrawing blood for analysis are chosen based on pat ient 

comfort .  The ul t imate wel l-being of the pat ient,  however, depends 

on rel iable laboratory results.  Therefore, accuracy must take pr ior i ty 

over immediate pat ient comfort  especial ly when substant iated evidence 

exi  sts.  

Limitat ions 

The fol lowing possible l imitat ions have been ident i f ied: 

1. A smal l  sample size was obtained. 

2. Laboratory technicians and techniques of withdrawing the 

blood by the Tradit ional Venipuncture Method varied according to the 

idiosyncrasy of the technician (ut i l iz ing a needle and syr inge versus 

a butterf ly needle).  

3. The length of t ime the intra-arter ial  l ine was in place 

pr ior to withdrawing the sample was not documented to account for 

the increased possibi l i ty of pool ing of the heparin and adhering to 

the catheter and tubing wal l .  

4. The actual number of  pat ients who were on ant icoagulants 

was too few to be able to ascertain i f  the ant icoagulant therapy the 

pat ients were receiving had any effect on the results.  



5. The invest igator did not analyze each sample and had to 

rely on a laboratory technician who var ied according to the t ime of 

day the specimens were drawn. 

Recommendations 

Recommendations for further nursing research include: 

1. Repl icate the study with a larger sample s ize. 

2. Ut i l ize a larger amount of  blood for discard (9cc).  

3. Include more pat ients who are on ant icoagulants. 

4. Repl icate the study analyzing the PT values along with 

the APTT. 

5.  Standardize the technique ut i l ized by the laboratory tech

nician for withdrawing the blood sample from the vein. 

Summary 

In conclusion, the study examined the results between APTT 

values obtained by two di f ferent methods. Twenty-four pairs of blood 

samples were obtained from two groups of pat ients. Group one consisted 

of 12 pat ients who had 3cc of blood drawn and discarded pr ior to 

obtaining the APTT blood sample from the intra-arter ial  l ine. Group 

two had 6cc of blood drawn and discarded. Signif icant di f ferences 

were found between the two methods for each group. No s ignif icant 

di f ferences were found when comparing the two groups. Impl icat ions 

for nursing pract ice were presented. Limitat ions of the study were 

recognized and recommendations were made for further study. 
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T H E  U N I V E R S I T Y  O F  A R I Z O N A  

H E A L T H  S C I E N C E S  C E N T E R  
T U C S O N ,  A R I Z O N A  8 5 7 2 4  

U N I V E R S I T Y  H O S P I T A L  

October 29, 1984 

Marylyn Kajs, RN 
College of Nursing, Box 99 
University of Arizona 
Tucson, AZ 85721 

Dear Ms. Kajs: 

It is a pleasure to approve your request to conduct your study entitled 
"A Comparison of Coagulation Studies Obtained by Venipuncture and 
Intra-arterial Line Methods in Adult Patients" with patients at University 
Medical Center, Arizona Health Sciences Center. The abstract of your study 
has been reviewed by the two critical care Head Nurses of 6WS/N and 5WN. Both 
Jeanne Thrush (6WS/N) and Shelly Singer (5WN) have given their approval for 
the conduct of your study. 

The two head nurses have raised several questions which I would like for 
you to address with them before proceeding with your data collection. Ms. 
Singer has particularly raised an issue whether the unit assistants can be the 
individuals on the nursing staff who are trained to contact you when needed. 
In addition, Ms. Singer has raised the question of whether there is additional 
cost to the patient for the blood sample that you will be drawing or the tests 
that will be conducted. Ms. Thrush asks that you put together an abstract of 
your project which can be shared with the physicians on 6WN/S as well as 5WN 
so that the medical staff will be informed about the project that you are 
conducting. Please let her know how you plan to contact the physicians and 
which ones with whom you have had an opportunity to discuss the project. Both 
head nurses have raised the issue of whether you will be able to coordinate 
the drawing of blood at the same time that other lab sample bloods are done -
would like to see this done 1n order to not have the procedure conducted twice 
but only once. You have spoken to this 1n your proposal and may wish to 
reassure them of your plans in this area. 

As you commence with your data collection, if I can be of further help to 
you, please don't hesitate to let me know. Your contact people for the study 
will be the two head nurses that have been cited above. We will look forward 
to having a report of your project and the staff will appreciate your 
discussing the results with them verbally. 

Sincerely 

Ada Sue Hlnshaw, PhD, RN, FAAN 
Associate Director of Nursing for Research 

ASH/fp 
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HEALTH S C I E N C E S  C E N T E R  
T U C S O N .  A R I Z O N A  R 5  7  2 4  

T H E  U N I V E R S I T Y  O F  A R I Z O N A  

HUMAN SUBJECTS COMMITTEE 

l«09 N WARREN (BUILDING 220). ROOM 112 

TELEPHONE: (602) 626-6721 or 626-7373 

26 October 1984 

Marylyn Kajs, R.N., B.S. 
College of Nursing 
Arizona Health Sciences Center 

Dear Ms. Kajs: 

We are in receipt of your project, "A Comparison of Coagulation Values 
Obtained by Venipuncture and Intra-Arterial Line Methods in Adult Patients", 
which was submitted to this Committee for review. The procedures to be 
followed in this study pose no more than minimal risk to the participating 
subjects. Regulations issued by the U.S. Department of Health and Human 
Services [45 CFR Part 46.110(b)] authorize approval of this type project 
through the expedited review procedures, with the condition that subjects' 
anonymity be maintained. Although full Committee review is not required, a 
brief summary of the project procedures is submitted to the Committee for 
their information and comment, if any, after administrative approval is granted. 
This project is approved effective 26 October 1984. 

Approval is granted with the understanding that no changes or additions 
will be made to either the procedures followed or the consent form(s) used 
(copies of which we have on file) without the knowledge and approval of the 
Human Subjects Committee and your College or Departmental Review Com
mittee. Any physical or psychological harm to any subject must also be 
reported to each committee. 

A university policy requires that all signed subject consent forms be 
kept in a permanent file in an area designated for that purpose by the 
Department Head or comparable authority. This will assure their accessibility 
in the event that university officials require the information and the principal 
investigator is unavailable for some reason. 

Sincerely yours, 

Milan Novak, M.D., Ph.D. 
Chairman 
Human Subjects Committee 

MN/jm 

cc: Ada Sue Hinshaw, R.N., Ph.D. 
College Review Committee 
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CONSENT FORM 

A Comparison of Coagulat ion Values Obtained By 
Venipuncture and Intra-arter ial  Line Methods in Adult  Pat ients 

The purpose of this study is to examine the accuracy of coagu
lat ion tests (clott ing const i tuent of the blood) drawn by an al ternat ive 
method from a catheter in your artery ( intra-arter ial  l ine).  This 
method is present ly being used for drawing blood for other kinds of 
laboratory tests. However, the medical and nursing professions do 
not know i f  the coagulat ion tests obtained by the intra-arter ial  l ine 
method and by the venipuncture method (withdrawing blood from a vein) 
are comparable. This al ternat ive method may reduce the potent ial  
for repeated discomfort ,  pain and anxiety for you by el iminat ing fre
quent punctures of the veins and/or arter ies. 

Adults 18 and older who have an intra-arter ial  l ine in place 
are being recrui ted. Your physician has approved this study which 
wi l l  take place in the intensive care unit .  

I f  you agree to part ic ipate, the invest igator wi l l  obtain 
an addit ional 7.5 ml or approximately 2i teaspoons of blood from the 
catheter in your artery whi le the amount ordered by your physician 
is obtained from your vein. No more than one sample from the intra
arter ial  l ine wi l l  be obtained from you in a 24-hour period. The 
results of the blood tests drawn by the al ternat ive method wi l l  then 
be compared with the results of the present method being used in the 
intensive care unit .  No cost for this laboratory analysis or equipment 
wi l l  be included by part ic ipat ing in this study. You wi l l  receive 
no money for part ic ipat ing in this study. 

To protect your conf ident ial i ty,  a l l  results wi l l  be coded. 
The results may be publ ished in group form, but your ident i ty wi l l  
not be revealed. The only known r isk to the study is that a possible 
chance of infect ion may be introduced when obtaining the blood from 
the catheter in your artery. Although highly unl ikely,  this may result  
in blood infect ion. Careful  at tent ion wi l l  be paid to ensure that 
ster i le technique is used to obtain the blood. In the event of  any 
signs of infect ion, your physician wi l l  be not i f ied and appropriate 
act ions wi l l  be taken immediately.  I f  infect ion should occur,  f inancial  
compensation for cost of  medical care must be borne by you. 

I f  you decide not to part ic ipate in this study, i t  wi l l  in 
no way af fect your relat ionship with the inst i tut ion, your physicians, 
nurses or the qual i ty of care. You are free to withdraw from the 
study and to ask quest ions that you may have at any t ime. 
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" I  have read the above 'Consent ' .  The nature, demands, r isks 
and benef i ts of the project have been explained to me. I  understand 
that I  may ask quest ions and that I  am free to withdraw from the pro
ject at any t ime without affect ing my medical care. I  also understand 
that this consent form wi l l  be f i led in an area designated by the 
Human Subjects Committee with access restr icted to the pr incipal 
invest igator or representat ives of the part icular department.  A copy 
of this consent form wi l l  be given to me." 

Subject 

Parent or Guardian 
( i f  appropriate) Date 

Witness  Date  
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CONSENT FORM 

A Comparison of Coagulat ion Values Obtained By 
Venipuncture and Intra-Arter ial  Line Methods in Adult  Pat ients 

The purpose of this study is to examine the accuracy of coagu
lat ion tests (clott ing const i tuent of the blood) drawn by an al ternat ive 
method from a catheter in your artery ( intra-arter ial  l ine).  This 
method is present ly being used for drawing blood for other kinds of 
laboratory tests. However, the medical and nursing processions do 
not know i f  the coagulat ion tests obtained by the intra-arter ial  l ine 
method and by the venipuncture method (withdrawing blood from a vein) 
are comparable. This al ternat ive method may reduce the potent ial  
for repeated discomfort ,  pain and anxiety for you by el iminat ing fre
quent punctures of the veins and/or arter ies. 

Adults 18 and older who have an i  ntra-arter i  al  l ine in place 
are being recrui ted. Your physician has approved this study which 
wi l l  take place in the intensive care unit .  

I f  you agree to part ic ipate, the invest igator wi l l  obtain 
an addit ional 9.0 ml or approximately teaspoons of blood from the 
catheter in your artery whi le the amount ordered by your physician 
is obtained from your vein. No more than one sample from the intra
arter ial  l ine wi l l  be obtained from you in a 24-hour period. The 
results of the blood tests drawn by the al ternat ive method wi l l  then 
be compared with the results of the present method being used in the 
intensive care unit .  No cost for this laboratory analysis or equipment 
wi l l  be included by part ic ipat ing in this study. You wi l l  receive 
no money for part ic ipat ing in this study. 

To protect your conf ident ial i ty,  a l l  results wi l l  be coded. 
The results may be publ ished in Group form, but your ident i ty wi l l  
not be revealed. The only known r isk to the study is that a possible 
chance of infect ion may be introduced when obtaining the blood from 
the catheter in your artery. Although highly unl ikely,  this may result  
in blood infect ion. Careful  at tent ion wi l l  be paid to ensure that 
ster i le technique is used to obtain the blood. In the event of  any 
signs of infect ion, your physician wi l l  be not i f ied and appropriate 
act ions wi l l  be taken immediately.  I f  infect ion should occur,  f inan
cial  compensation for cost of medical care must be borne by you. 

I f  you decide not to part ic ipate in this study, i t  wi l l  in 
no way af fect your relat ionship with the inst i tut ion, your physicians, 
nurses or the qual i ty of care. You are free to withdraw from the 
study and to ask quest ions that you may have at any t ime. 
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" I  have read the above 'Consent ' .  The nature, demands, r isks 
and benef i ts of the project have been explained to me. I  understand 
that I  may ask quest ions and that I  am free to withdraw from the pro
ject at any t ime without affect ing my medical care. I  also understand 
that this consent form wi l l  be f i led in an area designated by the 
Human Subjects Committee with access restr icted to the pr incipal 
invest igator or representat ives of the part icular department.  A copy 
of this consent form wi l l  be given to me." 

Subject Date 

Parent or Guardian 
( i f  appropriate) Date 

Witness  Date  
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