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IN THIS DAY and age, central venous pressure 
monitoring is commonplace; however, the tech- 
nique by which central venous pressure catheters 
are inserted and their site of insertion varies from 
physician to physician. The traditional approach 
is to pass the catheter into a monitoring position 
through the basilic or cephafic vein using the 
antecubital fossa as the puncture site. n-~ Studies 
have shown that approximately 70-75 per cent of 
catheters placed this way will be in a satisfactory 
position (i.e., within the innominate vein, 
superior vena cava, or  right atrium), z-7 Recently, 
catheters placed through the internal jugular, 
external jugular, and subclavian veins have be- 
come more popular. Insertion of catheters by 
these techniques is either more complicated (ex- 
ternal jugular) or more hazardous to the patient 
(subclavian, internal jugular). Many reports have 
cited the associated complications and damage to 
structures close to these veins in the neck or 
upper chest, s-'+ 

The purpose o f  this study was to re-evaluate 
the technique o f  catheter insertion through the 
arm veins and to try to perfect a technique which 
will improve the success rate while maintaining 
the relatively low complication rate. 

METHODS AND MATERIALS 

The study was divided into four parts. In the 
first part we inserted various types and gauges of 
central venous pressure catheters ('PBardic 16 
and 18.5 gauge, :l:Sorensen 15 gauge, and w 
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16 gauge) through basUic or cephalic veins to see 
how our success rate compared with other pub- 
lished results. To do this a tourniquet was applied 
to the upper arm and the antecubital fossa was 
cleaned with 70 pea- cent isopropyl alcohol. A 
wheal of one per cent lidocaine was introduced 
into the skin using a 25 gauge needle. The central 
venous pressure catheter was introduced into the 
basilic or cephalic vein by the method described 
by the manufacturer and it was advanced until the 
tip was judged to be in the right atn'ium. (Before 
insertion the catheter was laid on the patient+s 
chest and arm overlying the route which it would 
take when inserted. The length of catheter yet 
uninserted when its tip was judged to be at the 
right atrium could then he estimated.) While the 
catheter was being inserted and advanced, the 
arm was abducted to 30 degrees from the side and 
the l~ead was turned towards the site of  insertion 
of  the catheter. Either before or at the end of 
surgery a chest radiograph was used to determine 
the position of the catheter and its position was 
recorded. 

In the second part of the study, we attempted to 
evaluate the effectiveness of  a constantly running 
intravenous infusion while the catheter was being 
threaded up the arm towards the heart. It seemed 
reasonable that dilating the vein ahead of  the 
moving catheter might give a higher success rate. 
For this part of the study we used the 15 gauge 
Sorenscn catheter, since this technique is advo- 
cated by the manufacturer. The method of  inser- 
tion was as previously described. 

In the third part of the study, Bardic # 16 and 
Sorensen catheters were used and the catheter 
was introduced through the basilic vein. How- 
ever, in this part of  the study catheters were 
inserted until the tip was judged to be in the 
subclavian vein proximal to the junction of the 
cephalic and basilic veins and distal to the junc- 
tion of the internal jugular with the innominate 
vein (Figure I). In those catheters containing a 
wire styler (Bardic), the stylet was withdrawn six 
inches and then the catheters were advanced 
slowly one-half inch at a time allowing two sec- 
onds between each one-half inch insertion. The 
purpose of  the manoeuvre was  to determine if the 
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The ana tomy of  the central  v e n o u s  sys- 

slow insertion would allow the bloodst ream to 
float the catheter  into the correct  position. The  
catheters  were advanced  until it was judged that 
the tip was  in the right atr ium. Immediate ly ,  or  
postoperat ively,  a ches t  radiograph was taken to 
confirm the position. 

In the fourth part of  the s tudy the same tech-  
nique was followed as in the third part,  but the  
patients  were posit ioned with the upper  part of  
the body elevated from 45 to 90 degrees  to the  
horizontal.  The object was to determine if the  
sitting position would encourage  gentle bending 
o f  the catheter  and help it to follow .the con tours  
o f  the great  veins  into the heart.  Bardic ca the ters  
(16 gauge) were used in this part of  the study.  This  
ca theter  was selected after 12-inch lengths of  
Bardic, Jelco, Deseret ,  and Sorensen  catheters  
were held at an angle of  45 degrees  to the hori- 
zontal.  The angle to which the catheter  bent  
under  its own weight was  measured  to de termine  
the tendency for the catheter  to bend.  With the 
stylet removed,  the  16-gauge Bardic ca the ter  was  
significantly softer than  the other  ca the ters  and,  
therefore,  we could expect  the results  with this  
catheter  to be the  best.  As before, ches t  radio- 
graphs  were taken to confirm the position o f  the 
catheter .  

RESULTS AN D DISCUSSION 

In the first part of  the s tudy,  76 central venous  
pressure  catheters  were inserted; 56 ca theters  
were successful ly  placed and 20 catheters  were 
judged unsuccess fu l  for  an overall  succes s  rate of  
73.7 pe rcen t ,  a success  rate similar to that found 
by other workers .  What  is also o f  note  is that  the 
success  rate using the basilie vein was 72.5 per 
cent ,  with 37 successful  p lacements  in 51 at- 
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tempts .  Most  of  the unsuccess fu l  ca the ters  were 
located in the internal jugular  vein. The  succes s  
rate using the cephalic vein was 76 per cent ,  with 
19 successful  p lacements  in 25 a t tempts .  Mos t  of  
the unsuccessfu l  ca theler  p lacements  failed to 
negotiate the cephal ic-subclavian venous  junc-  
tion. If they  did negotiate this obstacle  then al- 
mos t  all were correctly placed. In looking at the 
ana tomy  of  the cephalic and basilic veins  in 
Figure I, one would expect  that a significant 
number  o f  catheters  would be s topped at the 
cephal ic-subclavian vein junct ion .  This ,  in fact,  
is what we found.  When  the catheter  passed  this 

point the success  rate was  high. The  reason  for 
this becomes  obvious  when  the ana tomy  of  the 
arm veins  is reviewed.  Cathe ters  inserted 
through the basilic vein would tend to pa s s  along 
the cephalad wall of  the great  veins  and so would 
have a greater  tendency to go into incorrect  posi- 
tions (opposite subclavian or jugular  veins ,  for 
example).  If the ca the ter  inserted through the 
cephalic vein can negotiate the cephalic-basil ic 
junct ion ,  then the  angle  at which the  catheter  
enters  the basilic vein from the cephal ic  would 
predispose it to run along the caudad wall o f  the 
great  veins  and so increase the probabili ty that it 
would be placed in a perfect moni tor ing position. 
Because  many  catheters  failed to en te r  the sub- 
clavian vein fi'om the cephal ic ,  it would seem that 
improvement  in the succes s  rate would result 
fi'om using the basilic vein only.  Other  workers  
have found that there is no difference in success  
rate between the two routes ,  z-3 

The  results  of  the second part of  the  s tudy 
showed that a very low succes s  rate o f  43.7 per  
cent  (7 successful  p lacements  in 16at tempts)  was  
obtained using the in t ravenous  infusion through 
the catheter .  It would seem then that the  catheter  
behaves  rather  like a hose pipe when water  under  
pressure  is turned on,  tending to whip about in- 
side the vein and,  therefore,  the poor  succe s s  rate 
would be the result o f  this. 

In carrying out  the  s tudies ,  it was our  aim to try 
to el iminate the number  o f  catheters  which go up 
the internal jugular  vein or  into the opposi te  sub- 
clavian vein. When the third part of  the s tudy  was  
carried out ,  it was  hoped that  s low insert ion o f  the 
catheter  would permit  the blood s t ream to carry 
the tip o f  the catheter  into the  optimal posit ion in 
the great veins o f  the chest .  The  resul ts  of  this 
part o f  the  s tudy  show that this  was happening  
and that we were now obtaining a m u c h  more 
respectable  84 per cent  succes s  rate, with 46 suc- 
cessful  p lacements  in 55 a t t empts  for the 16- 
gauge Bardic ca the ters  and an 80 per cen t  success  
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rate, with 16 successfu l  p l acemen t s  in 20 at te  m pts 
with the 15-gauge Sorensen  ca theters .  Since our  
succe s s  rate improved noticeably by s lower  ad- 
v a n c e m e n t  o f  the ca the te rs ,  it would s eem that 
al lowing the blood s t ream to carry the ca the ter  
into the right a t r ium would be the method  of  
choice  and,  therefore,  the  softer  the catheter ,  
theoret ical ly,  the  more  easi ly it would be carried 
by the  blood s t ream and the bet ter  our  resul ts  
would be. 

Part  four o f  the s tudy  was  therefore  carried out  
us ing  the  softest  ca the te r  so that ,  with the  patient 
sitting, the  effect  o f  gravi ty  would tend to bend 
the ca the te r  and allow it to travel more  smooth ly  
into the  right a t r ium.  Th i s  seemingly did happen  
s ince  we have  a 98 per cent  success  rate (49 
success fu l  p lacements  in 50 a t tempts)  for the pas-  
sage o f  the ca the te r  by this technique .  It was  
impor tant  that the basilic vein was used as the site 
o f  insert ion and that the stylet  was  not  wi thdrawn 
until the  tip o f  the  ca the ter  had passed  the  junc-  
tion o f  the subclavian  with the  cephalic vein.  If 
the styler is wi thdrawn when  the ca the ter  tip is 
s i tuated be tween  the insert ion o f  the cephalic 
vein into the  subclavian  and the insert ion o f  the 
internal jugu la r  vein into the subclavian,  then  it is 
very unlikely that  the tip o f  the ca the ter  will go 
e i ther  into the  cephal ic  or  the internal jugu la r  
veins. When the tip of  the catheter has reached 
the  internal jugular ,  the  effect  of  gravi ty will tend 
to make  the  ca the te r  run along the lower border  o f  
the innominate  vein ra ther  than  up the internal 
jugu la r  vein and it will proceed toward the right 
a t r ium.  

We achieved our  aim to find the bast  vein,  the  
best  ca the te r  and the best  technique.  The  method  
gave  ex t remely  good resu l t s  and a far higher  suc-  
cess  rate than has  been previously  reported for 
unmoni to red  insert ion o f  central  venous  pressure  
lines. It is possible,  o f  course ,  that a similar suc-  
cess  rate could be achieved with this technique  
us ing  o ther  b rands  o f  catheter .  

It is hoped that these  resul ts  will s t imulate  a 
resurgence  o f  use  o f  the ve ins  o f  the a rm for the  
int roduct ion o f  central  venous  pressure  ca the ters  
with the  a t tendant  low morbidity and  minimal  
pat ient  d iscomfor t  assoc ia ted  with a high succe s s  
rate.  

SUMMARY 

Studies  were carried out  to develop a more  
succes s fu l  me thod  o f  insert ing central  venous  
ca the te rs  through arm veins  without  us ing 
e lect rocardiographic  or  f luoroscopic  moni tor ing.  

it was  found that a running  infusion a t t a c h e d  to a 

Sorensen  catheter  gave  a succes s  rate o f  48 per 
cent .  The  highest  success  rates  (98 par cent)  oc- 
curred when  the basilic vein was  used ,  with the  
patient posit ioned so that the upper  part of  the 
body was  raised at 45-90 degrees  to the  horizon-  
tal and us ing a Bardic 16 gauge ca the ter  with a 
special insertion technique,  which  is descr ibed.  
This  represents  a greal improvemen t  over  the  
usual  success  rate o f  70 to 80 per cent .  

R~SUM~. 

Nos  recherches  ont  tent6 d 'am61iorer le 
coefficient de succ~s dans  la mise en place de 
ca theters  ~ pression ve ineuse  centra le  en utilisant 
les ve ines  du bras  c o m m e  point d ' en t r~e  sans  
avoir  ~ recourir  /l I '~ lec t rocardiogramme ou '~ 
I 'amplificateur de brillance. On a t rouv6 q u ' u n  
solut~ in t raveineux at tach~ ~ un ca the te r  de 
Sorensen  mis en  route au  cours  de  la manoeuvre 
d ' in t roduct ion  ne donnai t  un coefficient de suc- 
c~s que  de 48 pour  cent.  Ce coefficient a ~t6 
son  meilleur (98 pour cent)  Iorsqu 'on  emploie  la 
veine basilique commr  point d 'en t r6e ,  que  I 'on 
posi t ionne le malade en posit ion ass ise  ou semi-  
ass ise  et  q u ' u n  cath6ter  de Bardic # 16 es t  utilis6 
en prenant  spin de retirer de  six pouces  le guide 
m6tallique poropre ~. ce ca th6ter  Iorsqu 'on  par- 
vicnt h cettr portion de la veine sous-etaviere 
situEe entre  les points  d 'arr iv~e de la c6phal ique 
e t d e  la jugulaire  interne.  De cet te  fagon,  la soup-  
lesse du ca th6ter  et I'effet de gravit6 dfi ~ la posi- 
tion du malade r  p r e squ ' h  coup  stir le 
cath,~ter clans la direction du couran t  sanguin  
c 'es t -h-dire  vers  la veine cave  supErieure. Ce 
taux de succbs  esl  ne t tement  am~lior~ par  rapport  
/l ce  q u ' o n  public gEnEralement (70 ~ 80 pour  
cent).  
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