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S ummary.The purpose of this study was to evaluate
the safety and usefulness of a peripheral vein approach
when inserting a central venous catheter (CVC) as
compared with a subclavian vein approach (infraclavi-
cular approach).

During the period April-July, 1998, a total of 51
patients (41 male, 10 female) underwent the insertion of
central venous catheters by a subclavian vein or periphe-
ral vein approach at Department of Surgery I, Niigata
University Medical Hospital. A total of 59 cases
received central venous cannulation: 41 cases (38 pa-
tients; 29 male, 9 female) by a subclavian vein approach,
and 18 cases (17 patients; 16 male, one female) by a
peripheral vein approach. Four patients experienced
both approaches.

Age, male-female ratio, body weight, underlying
diseases, average number of days of catheterization,
maximumcalories administered, frequency of trials
until successful insertion, frequency of complications,
and rates of catheter related infection were compared
between the two groups.

Although the peripherally approached group experi-
enced a significantly higher frequency of trials until
successful insertion than the subclavian approached
group (1.3±0.5 vs 1.1±0.4: p<0.05), there were no
significant differences in other factors between two
groups. Serious complications such as pneumothorax or
arterial puncture were significantly frequent in the
CVC group as compared with the peripherally inserted
central venous catheter (PICC) group (p<0.05).

In conclusion, a peripheral vein approach proved less
dangerous at insertion compared with a subclavian vein
approach.

'Correspondence: Yu Koyama., The First Department of Surgery,
Niigata University School of Medicine, 1-757 Asahimachi, Niigata
951-8510, Japan.
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INTRODUCTION

Since the introduction of total parenteral nutrition
(TPN) in the 1960s1', the application of a central
venous access to provide nutritional support has
continued to increase, and has now become standard
care in most hospitals.

There are several methods available for achieving
a central venous access for TPN. In general, the
subclavian vein approach, which sometimes causes
severe complications such as pneumothorax or hem-
orrhage, is the most popular method for the insertion
of a central venous catheter (CVC). However, recent
procedures for a peripheral vein approach using a
peripherally inserted central venous catheter (PICC)
have also gained in favor2'. Since we introduced PICC
at our department in April, 1998, we have performed
both methods for the insertion of a central venous
catheter.

The purpose of the present study was to evaluate
the safety and usefulness of a peripheral vein
approach when inserting a central venous catheter,
comparing this with a subclavian vein approach (in-
fraclavicular approach).

PATIENTS AND METHODS

A retrospective study was conducted on a total of 51
patients (41 male, 10 female) who had undergone the
insertion of central venous catheters by a subclavian
vein or peripheral vein approach in the Department
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of S u r g e r y I , N ii g at a U ni v e r sit y M e di c al H o s p it a
l
,

d u ri n g t h e p e ri o d A p riトJ uly , 1 99 8 ･ P a tie n t i n f o r m a -

ti o n w a s o b t ai n e d f r o m h o s pit al a n d offi c e c h a r t s ･ A

t o t al of 59 t ri al s w e r e p e rf o r m ed f o r t h e i n s e rti o n of

c e n t r al v e n o u s c a t h et e r s ; t h e s e w e r e di v id e d i n t o t h e

t w o g r o u p s a c c o r din g t o t h e a p p r o a c h : 4 1 t ri als i n 3 8

p a ti e n t s w h o u n d e r w e n t a s u b cl a vi a n v ei n a p p
r o a c h

vi a a n i nf r a cl a v i c ul a r r o u t e , u si n g 16 G si z e d M e di c u t

c e n t r al v e n o u s c a th e t e r s (S h e r w o o d J a p a n , T o k y o ,

J a p a n) (C V C g r o u p) , a n d 1 8 t ri als i n 1 7 p ati e n t s w h o

r e c ei v e d a p e ri p h e r al v ei n a p p r o a c h , u si n g 4 F r si z ed

G r o s h o n g c e n t r al v e n o u s c a t h e t e r s ( B a r d A c c e s s

S y st e m s , S alt L a k e C it y , U S A ) (P I C C g r o u p) ･ F o u r

p a ti e n t s e x p e ri e n c e d b ot h a p p r o a c h e s a t diff e r e n t

p e ri o d s f o r r e c eiv i n g T P N ･

B o th C V C a n d P I C C w e r e i n s e r t e d p e r c u t a n e o u sly

a t t h e b e d sid e u si n g s t ri c t st e ril e t e ch n iq u e s , i n cl u d
-

i n g g l o b e s ･ C V C w e r e i n s e rt e d i n t o t h e s u b cl a vi a n

v ei n vi a a n i n f r a cl a vi c ul a r r o u t e , a n d P I C C w e r e

i n s e r t e d i n t o s u it a bl e p e rip h e r al v ei n s , u s u ally a t th e

a n t e c u bit a l f o s s a s o r f o r e a r m s . C h e s t X -

r a y s w e r e

p e rf o r m e d af t e r i n s e r ti o n t o c o n fir m t h e c e n t r al

p o siti o n s of c a t h e t e r s ･ B o t h c a th e t e r ot y p e s w e r e i n-

s e r t e d b y y o u n g r e sid e n t d o ct o r s of o u r d e p a rt m e n t

u n d e r t h e dir e c ti o n of w elトt r ai n e d s e ni o r d o ct o r s .

T h e s e t w o g r o u p s w e r e c o m p a r ed i n th e f oll o w l n g

a s p e c t s : d u r a ti o n of c a t h et e r i n s e r ti o n , m a x i m u m

c al o ri e s a d m i n ist e r ed
,
f r e q u e n ci e s of p u n c t u r e u n til

s u c c e s sf u l i n s e rti o n
,
c o m p li c a ti o n s d u ri n g a n d aft e r

i n s e r ti o n
,
a n d f r e q u e n c y of c a th e t e r s e p sis . F e v e r

o v e r 38 ℃ w ith o u t a n y e vi d e n t f o c u s of i n f e c ti o n a n d

T a bl e 1 . B a c k g r o u n d o f c a t h e t e r i n s e rt e d p a t
i e n t s

C V C P I C C

A g e (y e a r s o ld) 5 8 . 6 ±1 6 . 4 5 6 . 7 ±1 5 . 6 N ･S ･

M a l e : F e m al e 3 2 : 9 1 6 : 2 N .S .

B o d y w e i g h t (k g) 6 5 . 2 ±3 0 .
2 5 9 .

0 ±9 . 1 N ･S ･

E s o p h a g e a l t u m o r s

G a st ri c t u m o r s

C o l o -

r e c t a l t u m o r s

H e p a t o- bili a r y
-

p a n c r e a ti c t u m o r s

l n fl a m m a t o r y

b o w el d i s e a s e s

O t h e r s

1 2

6

6

5

1

6

2 1

C V C
,
c e n t r a l v e n o u s c a th e t e r ; P I C C , p e ri p h e r a ll y i n s e rt e d

c e n t r a l v e n o u s c a th e t e r .

d ef e v e s c e n c e aft e r r e m o v al of a n i m pli c a t e d c at h e t e r

w e r e d efi n e d a s c a th e t e r s e p s I S .

A t ot al of 7 70 C V C a n d 4 4 1 P I C C d a y s w a s a n al-

y z e d . T h e r e w e r e 38 m al e s a n d 1 0 f e m al e s i n t h e C V C

g r o u p , a n d 16 m ale s a n d 1 f e m al e i n th e PI C C g r o u p ･

o n e f e m ale h a d e x p e rie n c e d P I C C i n s e r ti o n t w i c e ･

s t atis tic al a n al y sis w a s p e rf o r m ed u si n g st a n d a r d

d e s c ri p ti v e st a tic s , t h e M a n n
- W hit n e y U -t e st

,
a n d

c hi - s q u a r e a n aly s I S ･ S t atis ti c al sig n ifi c a n c e w a s

d efi n e d a s P < 0 .05 .

R E S tJI + T S

T h e r e w e r e n o sig nifi c a n t diff e r e n c e s i n b a c k g r o u n d

s u c h a s a g e , m al e
-f e m al e r ati o

,
o r b o d y w ei gh t

b et w e e n t h e t w o g r o u p s (T ab le 1) . A ls o , t h e r e w a s n o

s t atis tic ally s l g n ifi c a nt diff e r e n c e i n t h e dis t rib u ti o n

of u n d e rl yi n g dis e a s e s b et w e e n t h e t w o g r o u p s ( T a bl e

1) .

N o sig n ifi c a n t diff e r e n c e s w e r e o b s e r v ed i n t h e

d u r ati o n of c a t h et e r pl a c e m e n t (d a y s) , m a x i m u m

c al o ri e s a d m i nis t er e d
,
f r e q u e n ci e s of c o m pli c a ti o n s ,

a n d r a t e of c a t h et e r r el at e d i nf e c ti o n s b e t w e e n t h e

t w o g r o u p s . H o w e v e r , t h e P I C C g r o u p cle a rl y sh o w e d

a hig h e r f r e q u e n c y of t ri al s u ntil s u c c e s sf ul in s e rti o n

t h a n th e C V C g r o u p ( p < 0 .0 5)( T a bl e 2) .

T h e c a th et e r - r el a t e d c o m p li c a ti o n s of b o t h g r o u p s

a r e s u m m a ri z e d i n T a bl e 2 . A lt h o u g h c o m p li c a ti o n s

t h at o c c u r r e d d u ri n g l n S e r ti o n s u c h a s p n e u m o t h o r a x

o r a r t e ri al p u n c t u r e w e r e ob s e r v ed w it h h ig h e r f r e
-

T a bl e 2 . C o m p a ri s o n o f C V C a n d P I C C

C V C P I C C

D u r a ti o n o f c a t h e t e r

i n s e r ti o n (d a y s)

M a xi m u m c al o ri e s (k c al)

P u nc tu re f o r s u c c e s s(ti m e s)

C o m p li c a ti o n s ( c a s e s)

C ath et e r s e p sis (c a s e s)

C o m pli c a ti o n s

D u ri n g i n s e r ti o n

P n e u m o th o r a x

A rt e ri al p u n c tu r e

A 鮎r the c ath ete r plac e m ent

P h l e b i ti s

1 8 . 7 ±1 3 . 5 2 4 . 5 ±1 7 . 4 N .S .

1 1 1 6 ±5 2 8 1 1 1 1 ±5 5 7 N .S .

1 . 1 ±0 . 4 1 . 3 ±0 . 5 p < 0 . 0 5

3 2 N .S .

3 1 N .S .

1 0

2 0

0 2

( m e a n ± s t a n d a r d d e v i a ti o n) N .S .
,
n o t si g n i fi c a n t; C V C ,

c e n t r a l v e n o u s c a th e t e r ; P I C C , p e ri p h e r a ll y i n s e rt e d c e n-
t r a l v e n o u s c a t h e t e r .



q u e n c y i n th e C V C g r o u p , c o m p li c a ti o n s t h at o c c u r _

r e d af t e r th e c a th et e r pl a c e m e n t w e r e o b s e r v e d m o r e

o ft e n i n t h e P I C C g r o u p ( p < 0 .05) .

D I S C tTS S I O N

P e rip h e r ally i n s e r t e d c e n t r al v e n o u s a c c e s s c a t h et e r s

h a v e b e e n u s e d si n c e th e 1 94 0 s ･ O n e of t h e c o m p li c a -

ti o n s of t hi s a p p r o a c h is v ei n p hl eb itis
3)

. I n t h e l at e
1 96 0 s

,
a c e n t r al v e n o u s a c c e s s b y dir e ct c a n n ul a ti o n

of s u b cl a vi a n a n d j u g ul a r v ei n b e c a m e p o p ul a r . T hi s
s u b cl a vi a n v ei n a p p r o a c h f o r t h e i n s e rti o n of c e n t r al

v e n o u s c a t h et e r c o nf e r s s o m e b e n efit s u p o n p a tie n t s:

it i s l e s s r e st ri cti v e of t h e p a ti e n t
'

s m o v e m e n t
,
a n d is

e a sil y k e p t cl e a n a t t h e i n s e rti o n p oi n t . H o w e v e r
,

s e v e r e c o m p lic a ti o n s i n cl u di n g p n e u m o t h o r a x a n d

h e m o r r h a g e m a y s o m e ti m e s a c c o m p a n y a s u b cl a v i a n

v ei n a p p r o a c h . Si n c e t h e r e p o rt o n t h e u s e of sil a sti c

P I C C f o r p a r e n t e r al h y p e r ali m e n t a ti o n b y H o s h al i n

19 7 5 4)
,
P I C C s h a v e b e c o m e i n c r e a si n gl y p o p ul a r

5- 7 )

A sil a sti c G r o s h o n g c e n t r al v e n o u s c a t h et e r h a s

b e e n u s e d i n J a p a n si n c e 1 9 95 , a n d w e h a v e u s e d t hi s
c at h e t e r a t o u r h o s pit al si n c e A p ril , 19 9 8 ･ T h e p r e s e nt

s t u d y s h o w ed t h a t f a c t o r s i n clu di n g a v e r a g e d u r a -

ti o n s of c at h e t e r p l a c e m e n t , m a xi m u m c al o ri e s a d -

m i n ist e r ed
,
f r e q u e n ci e s of c o m p li c ati o n s , a n d r a t e of

c a t h et e r r el a t e d i nf e c ti o n s sh o w e d n o s l g n ifi c a n t

diff e r e n c e b et w e e n C V C a n d P I C C g r o u p s . S e ri o u s

a n d s o m e ti m e s l e th al c o m p li c a ti o n s s u c h a s p n e u m o -

th o r a x o r a r t e ri al p u n c t u r e w e r e o b s e r v e d w it h a

hig h e r f r e q u e n c y i n t h e C V C g r o u p c o m p a r e d w ith

th e P I C C g r o u p (P < 0 .0 5) . A m o n g o u r c a s e s , c o m pli -

c ati o n s of P I C C i n cl u d e d p hl e biti s , id e n tifi ed i n 2

c a s es (1 1 ･
1 % ); this r a t e w a s w it hi n t h e d e g r e e of

p hl ebitis r e p o r t e d i n t h e p a s t (2 .2 - 2 3 % )
2
,
4
･
8 1 5)

. W h e n

p hl ebitis o c c u r r e d , w e a tt e m p t e d t o c o v e r t h e s ki n a t

t h e i nfl a m m a t o r y v e s s el s w it h a n a n ti -i nfl a m m a t o r y

c o m p r es s ･ A n i m p r o v e m e n t w a s s e e n i n o n e c a s e;
h o w e v e r

,
th e c a th e t e r m i g h t b e r e m o v ed i n a n o t h e r

s u c h c a s e b e c a u s e of p r o g r e s s e d p h le biti s . P hl ebitis is

a n u n c o m f o r t a b le b u t l e s s d a n g e r o u s a n d l et h al c o m -

p li c ati o n c o m p a r e d w it h p n e u m o th o r a x o r a rt e ri al

p u n c t u r e o b s e r v e d i n C V C g r o u p . A lt h o u g h o th e r

c o m p lic a ti o n s s u c h a s t h r o m b o si s (0 - 8 .5 % ) , c at h e t e r

o c cl u si o n (0 - 2 2 % ) a n d c a t h et e r b r e a k a g e (0 -

9 ･6 % )
2 ･ 4 , 8 - 1 5) h a v e b e e n r e p o r t e d , n o n e of t h e s e w e r e

r e c o g n i z e d i n o u r c a s e s ･ T h e s e r es ult s s u g g e st t h at

P I C C is s af e r d u rin g t h e i n s e r ti o n o f a c a t h e t e r
,
b u t

p r o d u c e s m o r e f r e q u e n t p hl e bitis th a n C V C .

I n t h e p r e s e n t st u d y , t h e P I C C g r o u p e x p e ri e n c e d a

s l g nifi c a n tl y hig h e r f r e q u e n c y of t ri als u n til s u c c e s s -

f ul i n s e rti o n t h a n t h e C V C g r o u p ( 1 .3 ±0 .5 v s 1 .1 ±0 .4

p < 0 ･0 5) ･ W e e x p e ri e n c e d 6 c a s e s w it h diffi c ult y f o r

C o m p a ri s o n of C V C a n d P I C C 6 7

i n s e r ti n g P I C C ･ I n 4 of th o s e c a s e s
,
it w a s diffi c ult t o

id e ntif y p e rip h e r al v e s s els , a n d s o m e f a c t o r s s u c h a s

v e n o u s s cl e r o sis o ri gi n ati n g f r o m a g e o r n a r r o w

v e s s els c a u s e d p r o bl e m s f o r i n s e r ti n g PI C C . A s f o r

t e c h ni c al f a ct o r s
,
s k i n s w elli n g b y s u b c u t a n e o u s

i nj e c ti o n of l o c al a n e st h eti c d r u g s , o r p u t ti n g o n
st e ril e g l ob e s s e e m e d t o m a k e it diffi c ult t o id e n tif y

p e rip h e r al v e s s el s ･ I n o u r c a s e s
,
m a r ki n g t h e li n e s o n

th e s ki n cl o s e t o th e v e s s els b ef o r e p u tti n g o n g l o b e s

w a s eff e c ti v e f o r id e n tifi n g t h e v e s s els .

I n t h e p r e s e n t s t u d y , c a th e t e r m isl o d gi n g s n o t

p o siti o n e d w it hi n t h e s u p e ri o r v e n a c a v a , w e r e s e e n

i n 6 c a s e s ･ W h e n a m isl o d gi n g w a s r e c o g ni z ed b y
c h e s t x ィ a y , th e p o siti o n of t h e c a t h et e r w a s c o r r e c t -

e d ･ P I C C s a r e pl a c e d u n d e r r a di o g r a p hi c a n d/ o r
ult r a s o n o g r a p hi c g uid a n c e a t a c e r t ain i n stit u t e

1 6)
.

I n s u m m a r y , a p e rip h e r al v ei n a p p r o a ch w a s l e s s

d a n g e r o u s i n t h e i n s e rti o n of c a t h et e r c o m p a r e d w ith

a s ub cl a vi a n v ei n a p p r o a c h ･ F u t u r e s t u d y w ill b e

r e q ui r e d t o e st a blis h e a s y a n d r eli a bl e m e th o d s f o r

i n s e rti o n .
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1 0 ) G r a h a m D R , K el d e r m a n s N N , K l e m m L W , S e m e
n z a

N J , S h a f e r M L : I n f e c ti o u s c o m p li c a ti o n s a m o n g

p a ti e n t s r e c e l V l n g h o m e
i n t r a v e n o u s th e r a p y w it h

p e ri p h e r a l , c e n t
r a l

,
o r p e rip h e r a ll y pl a c e d

c e n t r a l

v e n o u s c a t h e t e r s . A m I M e d 9 1 ( S u p p 1 3 B) : 9 5 s
-l o o s

,

1 9 9 1 .

l l) L a m S R , R o e s sl e r D , S m ith M : P e ri p h e
r a lly i n s e rt e d

c e n t r al c a th e t e r s i n a n a c u t e- c a r e h o s pit al . A r c h

l n t e r n M e d 1 5 4 : 1 8 3 31 1 8 3 7 , 1 9 9 4 .

1 2 ) M e r r ell S W ,
P e a t r o s s B G

,
G r o s s m a n n M D , S u lli v a n

JJ , H a r k e r W G : P e ri p h e r all y i n s e rt e d c e n t r a l

v e n o u s c a t h e t e r s -l o w - ri s k al t e r n a ti v e s f o r o n g o i n g

v e n o u s a c c e s s . W e st I M e d 1 6 0 : 1 2 5- 1 3 0 , 1 9 9 4 ･

1 3) C a r d e ll a J F , C a r d ell a K , B a c c i N , F o x P S , P o st J H :

c u m u l a ti v e e x p e ri e n c e w i th 1 2 7 3 p e ri p h e
r a ll y i n s e r t-

e d c e n t r al v e n o u s c a th et e r s a t a si n gl e i n stit u ti o n ･ ∫

V a s c I n t e r n R a d i o 1 7 : 5- 1 3 , 1 9 9 6 .

1 4) N g P K , A u lt M J , E ll r o d t A G , M al d o n a d o L : P e ri-

p h e r all y i n s e rt e d c e n t r a l c a t
h e t e r s i n g e n e r a l m e di-

ci n e . M a y o Cli n P r o c 7 2 : 2 2 5- 2 3 3 , 1 9 9 7 1

1 5) S m it h J R , F ri e d e ll M L , C h e a t h a m M L , M a r ti n S P ,

c o h e n M J , Ⅲ o r o w i t z J D : P e ri p h e r all y i n s e r t e d c e n
-

t r a l c a th e t e r s r e v i s e d . A m I S u 7 g 1 7 6 : 2 0 81 2 1 1 , 1 9 9 8 ･

1 6 ) C h ri s m a n H B , O m a r y R A , N e m c e k A A , R y u R K ,

s a k e r M B , V o g e l z a n g R L : P e rip h e r a ll y i n s e rt e d

c e n t r a l c a th e t e r s : g u id a n c e w it h u s e o f U S v e r s u s

v e n o g r a p h y i n 2 , 6 5 0 p a ti e n t s . I V a s c I n t e r u R a d i o 1

1 0 : 4 7 3- 4 7 5 , 1 9 9 9 .




