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Abstract. W e  d e s c r i b e  a t e c h n i q u e  to aid in t e chn i -  
ca l ly  d i f f icul t  t r a n s j u g u l a r  i n t r a h e p a t i c  por tosys- .  
t e m i c  s h u n t  ( T I P S )  p r o c e d u r e s  by s o n o g r a p h i c a l l y  
g u i d e d  t r a n s a b d o m i n a l  f i ne -need l e  por ta l  v e i n  p u n t -  
t a r e  fo r  p l a c e m e n t  o f  a 0 .018- inch  p l a t i n u m - t i p p e d  
t a rge t  g u i d e w i r e  wi th in  an a p p r o p r i a t e  por ta l  v e n o u s  
b r a n c h .  

K e y  w o r d s :  T I P S - - T r a n s j u g u l a r  i n t r a h e p a t i c  po r to -  
s y s t e m i c  s h u n t - - V e i n ,  por ta l  

T h e  t r a n s j u g u l a r  i n t r a h e p a t i c  p o r t o s y s t e m i c  s h u n t  
( T I P S )  p r o c e d u r e  has  b e e n  r e p o r t e d  to be  o f  v a l u e  
in the  m a n a g e m e n t  o f  high su rg ica l  r isk por t a l  h y p e r -  
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t e n s i o n  pa t i en t s  [ I - 3 ] .  H o w e v e r ,  in o c c a s i o n a l  
c a s e s ,  w h e r e  t he r e  is g rea t  d i f f i c u l t y  in e s t a b l i s h i n g  
n e e d l e  a c c e s s  in to  the  por t a l  v e n o u s  s y s t e m ,  p l a c e -  
m e n t  o f  a p l a t i n u m - t i p p e d  0 . 0 1 8 - i n c h  g u i d e w i r e  
w i th in  the  por ta l  v e i n  m a r k e d l y  f a c i l i t a t e s  this  p ro -  
c e d u r e .  

Technique 

A 9F hemostatic sheath (Cook, Inc., Bloomington, IN, USA) 
was maneuvered into the right hepatic vein via the right jugular 
approach. After failure of a reasonable number of attempts to 
advance a t6-gauge Colapinto needle from the tip of this right 
hepatic vein sheath into the right portal vein, right portal vein 
targeting was undertaken. Using color Doppler ultrasound guid- 
ance and an anterior abdominal approach, percutaneous freehand 
22-gauge Chiba needle puncture of the portal vein near its bifurca- 
tion was performed and confirmed by contrast injection through 
this needle. (The intrahepatic portal venous branches were not 
well-defined by ultrasound making necessary an extrahepatic por- 
tal venous puncture.) Using digital roadmapping, a 0.018-inch 
Cope mandril guidewire (Cook) was then advanced through the 
needle and steered into the right portal vein. Selection of an 

Fig. 1. Target-directed approach used in a 
TIPS procedure in a 38-year-old man with 
recurrent esophageal hemorrhage due to 
alcoholic cirrhosis. A A 0.018-inch Cope 
mandril wire (arrow). inserted via a 22- 
gauge needle (open arrow), was 
maneuvered into the right portal vein 
where it served as the target for a 
Colapinto needle directed transhepatically 
from the right hepatic vein. Note the 
Bentson wire extending from the right 
hepatic vein to the portal vein (cnrved 
arrows). B Portogram performed following 
creation of transhepatic portocaval shunt 
and embolization of  esophageal varices. 
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Fig. 2. Illustrations of ~ire pull-through technique u~,ed in ~t 57- 
year-old male patient with portal hypertension due to alcoholic 
cirrhosis.  A The right portal vein is targeted with a 0+01,q-inch 
Cope mandril wire inserted through a 22-gauge Chiba needle used 
to puncture  the portal vein near its conttuence. The right hepalic 
vein is targeted with the loop of an Amplatz  wire snare. A second 
22-gauge needle is advanced (arrow), under fluoroscopic guid- 
ance,  through the targeted portal vein and wire snare loop (which 
is then closed around this needle tip}. A 0.016-inch exchange 
wire is passed through the captured needle which is then removed.  
leaving the 0.016-inch wire captured within the snare. B Follovdng 
removal  of  target wire f lom the portal vein. the captured (}.I)16- 
inch exchange wire is pulled through the trans~iugular 9F sheath 

affording control over  both ends of this guidewire. C A 0.(}38- 
inch internal diameter ,  5F catheter  is advanced through the trans- 
jugular  sheath over the 0.016-inch wire until its tip is situated 
v, ithin the right portal vein. A ~,econd steerable 0.016-inch wire 
is advanced through the 5F catheter  and is maneuvered  {arrow) 
into the superior  mesenteric  vein. The jugu locu taneous  wire is 
removed from the 5F catheter,  and this catheter  together  with a 
0.035-inch Sos wire are advanced into the superior mesenter ic  
vein over the remaining 0.016-inch wire. The 5F catheter  is then 
used for exchange  to a 0.035-inch Amplatz  extra-stiff  wire. D 
Over  this more substantial  wire. a low-profile balloon angioplasty 
catheter  is then inserted for dilatation of the intrahepatic shunt  
tract. 

appropriate portal venous branch was made to allow the most 
direct course for t ranshepat ic  needle puncture (Fig. IAI. The tip 
of  the Cope wire was left in a wide loop, indicating its position 
within a major right portal venous branch. The 16-gauge Colapinto 
needle was again advanced from the right hepatic vein, through 
liver parenchyma,  to puncture  the targeted portal vein. A 0.035- 
inch Bentson  wire (Cook) was passed into the poJlal vein over 
which the needle was exchanged for a 5F catheter.  The platinum- 
tipped wfl-e was withdrawn. The TIPS procedure was then com- 
pleted by exchanging the Bentson wire for an Amplatz  extra-stitT 
wire (Cook) over which a balloon angioplasty catheter (Medi- 
teeh, Water town.  MA. USA) was inserted for dilatation of the 
intrahepatic tract. A 10-mm diameter  stainless steel Watlstent 
(Schneider,  Minneapolis.  MN, USA) was deployed ~'~i[hin the 
tract ( Fig. 1B). We have used this same target-directed technique 
in a patient requiring a let't hepatic venous approach for transhe- 
patio puncture of  the portal venous sys tem.  In that case, we 

peri"ormed sonographically guided t ransabdominal  f leehand fine- 
needle puncture of  the left portal vein to wire-target this vessel.  

Rarely, hepatic ana tomy may be so distorted by cirrhotic 
changes  that even wire-targeting of  the portal vein may not facili- 
tate needle passage between hepatic and portal veins. In one of 
out  cases,  the right portal vein crossed anterior to the main right 
hepatic vein in too cephalad a location to permit needle passage 
between the 2 vessels .  Following placement of  a Cope mandril 
wire within a right portal venous  branch from a main portal vein 
puncture site as described above,  repeated t ranshepat ic  portal 
puncture a t tempts  merely resulted in displacement  of  the guiding 
sheath from the right hepatic vein into the inferior vena cava.  
The needle within the 9F hepatic vein sheath was replaced with a 
10-ram Amplatz  intruvascular  retrieval snare device (Microvena.  
Vadnais Heights.  MN. USA). The C-arm-mounted  image intensi- 
fier was then rotated so as to align the Cope mandril  wire tip (in 
the right portal vein) with the open loop of the Amplatz  snare 
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within the right hepatic vein. The abdominal wall was aseptically 
cleansed and draped. Using local lidocaine anesthesia, a second 
22-gauge Chiba needle was advanced, under fluoroscopic guid- 
ance. through the liver, the looped tip of the Cope mandril wire. 
and finally into the Amplatz snare which was closed around the 
Chiba needle tip (Fig. 2A). Contrast injection through the Chiba 
needle during its transhepatic insertion confirmed its passage 
through the right portal vein lumen. A 0.016-inch coronary ex- 
change wire (ACS. Mountain View, CA, USAI was advanced 
through the Chiba needle which was then withdrawn, allowing 
the snare-captured 0.016-inch wire to be pulled out through the 
9F jugular sheath, thus providing control over both ends of this 
wire fFig. 2B). This afforded adequate support to advance a 5F 
(0.038-inch inner diameter) catheter through the intrahcpatic tract 
between right hepatic and portal veins. Entry of the 5F catheter's 
tip into the right portal vein was demonstrated by injection of 
contrast around the 0.016-inch wire using a Touhy-Borst adaptor. 
A second steerable 0,016-inch platinum-ti9 wire was then ad- 
vanced through the 5F catheter and directed into the superior 
mesenteric vein IFig. 2CL The jugulocutaneous 0.016-inch wire 
was then removed, and a 0.035-inch Sos injectable wire (Schnei- 
der. Minneapolis. MN, USA) was passed over the remaining 
0.0t6-inch wire, creating adequate wire support to advance the 
5F catheter into the superior mesenteric vein. The TIPS proce- 
dure was then completed in a manner identical to that described 
above (Fig. 2DL 

Discussion 

The creation of percutaneous portosystemic shunts 
in pigs, initially reported by R6sch and colleagues 
[4], utilized targeting of the portal vein with a radio- 
paque metallic basket. However, in recent clinical 
reports o1' the TIPS procedure, investigators have 
relied solely on fuoroscopy to advance a needle 
from a hepatic vein into the portal venous system. 
Several techniques have recently been described for 
targeting the portal vein in difficult TIPS cases in- 
cluding placement of platinum microcoils in the peri- 
portal hepatic parenchyma [5] and percutaneous 
catheterization ofa paraumbilical portosystemic col- 
lateral vein [6], both under sonographic guidance. 

Patients undergoing TIPS procedures may have 
small, fibrous livers with marked distortion of he- 
patic vascular anatomy. An approach using only 
fluoroscopy in these distorted livers will frequently 
involve multiple transhepatic needle passes. Since it 
is reasonable to assume that the risk of hemorrhagic 
complications correlates with the number of passes 
made with a 16-gauge Colapinto needle, this risk 
may be reduced with a target-directed technique. 
Placement of a thin, radiopaque wire within the por- 
tal vein via a 22-gauge needle puncture is most likely 
safe, as proposed by Miller [7]. No patient in whom 

we have performed wire-targeting of the portal vein 
during a TIPS procedure has experienced hemor- 
rhagic complications. Furthermore, the technique 
allows for optimum choice of a portal vein branch 
by contrast injection and manipulation of a steerable 
wire. 

in 24 technically successful TIPS procedures (of 
25 total attempts) thus far performed at our institu- 
tion, only 3 have required portal vein wire-targeting. 
In all 3 cases, the Colapinto needle was initially 
directed with fluoroscopy only. However, multiple 
unsuccessful attempts at establishing needle access 
into the portal vein consumed hours of angiography 
laboratory time. Once an appropriate portal venous 
branch was wire-targeted, access into the portal ve- 
nous system was achieved with relative ease in 2 of 
the 3 patients (with completion of the remainder of 
the procedure within 30 rain). In the presence of 
greater anatomic difficulties in a third patient, portal 
vein wire-targeting was essential for a wire pull- 
through technique that ultimately resulted in a suc- 
cessful TIPS outcome. 

Following a reasonable number of attempts at 
needle passage using fluoroscopy alone, a target- 
directed method of needle guidance during TIPS pro- 
cedures may prove beneficial in occasional difficult 
c a s e s .  
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