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Two surgical techniques are better than one: RAVAS and 
RAPID are answers for the same issue

To the Editor:
We thank the authors for their interest in our latest publication.1,2 
Liver transplantation (LT) for unresectable colorectal liver metastases 
(CRLM) has recently gained enthusiastic interest, as well as the RAPID 
technique proposed by Line et al.3 RAPID and RAVAS techniques, al-
though conceived to address unconventional indications for LT, are 
meant to be applied in different settings. RAVAS was conceived for 
patients with previous major liver surgery. In these patients, left lobec-
tomy was deemed either not possible or unsafe, setting up the need 
for an alternative graft implantation site. Optimal venous outflow is 
paramount for liver regeneration in LT and the issue was addressed 
since the initial conception of the RAVAS technique.4

Our patient had undergone previous right hepatectomy (not suit-
able for RAPID) and he faced an initial graft dysfunction, related in our 
opinion to premature native hepatectomy, although we considered 
outflow impairment as a possible cause. Nevertheless, percutaneous 

liver biopsy performed after graft dysfunction diagnosis showed no 
signs of sinusoid congestion (Figure 1), and since the graft has pro-
gressively increased in size and improved in function, the hypothe-
sis of suboptimal suprahepatic outflow was ruled out. Furthermore, 
Doppler ultrasound examination (Figure 1) showed optimal venous 
outflow during all the postoperative course. Nevertheless, measure-
ment of hepatic venous pressure will be considered for the future 
cases.

We would like to add some considerations regarding the graft's 
venous outflow:

1. Although it is true that the IVC pressure slightly increases along 
with the distance from the right atrium, it is also true that IVC 
pressure is commonly considered to be lower in orthostatism 
compared to clinostatism, even if noninvasive measurements 
of the IVC metrics do not report significant changes;5

© 2020 The American Society of Transplantation and the American Society of Transplant Surgeons

F I G U R E  1   Theoretical hepatic venous pressure gradient; percutaneous large needle biopsy performed after graft impairment diagnosis, 
hematoxylin and eosin (H&E) stain liver biopsy shows a portal tract with mild inflammatory infiltration, and Doppler ultrasound of the 
suprahepatic vein. [Colour figure can be viewed at wileyonlinelibrary.com]
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2. In heterotopic LT rodent models, no differences have been 
pointed out both in cases of suprahepatic or infrahepatic outflow 
reconstruction, and no signs of vascular congestion have been re-
ported in cases where the infrahepatic IVC was used as the effer-
ent vessel instead of the suprahepatic IVC;6

3. While it is true that the left renal vein is at a greater distance from the 
right atrium, the hydrostatic pressure within the graft efferent vessel 
itself needs also to be considered and the distance graft-to-renal vein 
subtracted from the atrium-to-renal vein distance; for this reason, the 
efferent vessel can be considered as if it was entering the IVC closer 
to the atrium (at spleen level), at a lower IVC pressure (Figure 1).

The reply argues that the long-term outcome will be unfavorable 
in case of Budd-Chiari syndrome development. However, our patient 
never developed ascites and is in good clinical condition one year 
after the procedure; also, other cases of heterotopic transplanta-
tion have been reported with favorable outcome and with a longer 
follow-up.7

Although this preliminary experience needs further refinements, 
we consider the RAVAS technique as a reasonable option in cases 
where the RAPID technique is not feasible due to previous surgery, ex-
panding the possibility to transplant patients without disadvantage for 
other LT candidates.
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