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Graft dysfunction may have several causes, such as the
graft size (1), the marginal grafts such s fatty liver {15),
preservation-repurfusion injury, overperfusion due to ex-
cess portal flow (16} and elevated PVP {17), and pre-
operative deteriorated condition closely related to MELD
score (18},

With regard to recipient background, among the two
groups, there were no significant differences in recipient
age, GRWR, CIT, WIT, intra-operative blood loss of the
presence of steatotic graft. However, the MELD scores
in group L were significant higher than those in group Hin
our present study.

High pre-opefative MELD scores have been shown to have
an impact on the poor mortality of the recipients in sev-
eral reposts {18-20). Therefore, MELD scores can be used
as predictors of the outcome after liver transplantation
(21-23).

Regarding the maintenance of the initial graft function,
the post-transplant metabolic and synthetic demands in re-

cipients with severely damaged liver function (hyperbiliry- -

binemia, coagulopathy) and a pre-operative deteriorated
general condition {renat dysfunction, septic state, ets.) ag-
gravated tha graft metabolic function {1,24).

Furthamore, the liver grafts may be insufficiently function-
ated for the excessive metabolic and synthetic demands in
high-risk recipients, including reduced metabolic and syn-
thetic capacity (1),

Therefore, a pre-operative deteriorated tondition with a
high MELD score rnay impair the graft function, leading
to graft dysfunction, graft failure and eventually muftiple
organ failure. -

Accordingly, We consider that graft dyskunction accompa-
nied by high MELD scores was responsible for the low
CTAVsingroup L.

Cur histological evaluations of biopsy specimens revealed
that parenchyral damage was severe in the low CT-AV
group (CTAV <« 55 HU) compared with that in the high
CT-AV group {=55 HU) in aspects of hepatocyts necrosis,
congestion, microvesicular fat and neutrophil aggregates.

Moreover, considering that there was 3 significant negative
linear correlation between the CT-AVs and the total scores,
and the scores of hepatocyte necrosis, microvesicular fat
and congestion, these occurrences may cause CT-AVs to
decraase in the graft. Therefora, we consider that CT-AVs
are associated with the total score, fow CT-AVs may repre-
sent hepatic parenchymal damage that induces the loss of

“actual hepatic functional mass and graft function reserve
may depend on the degree of necrosis, steatosis and con-
gestion in the graft parenchyma, histologically.

Conclusion

The CT-AV may be a useful parameter for assessing fiver
allograft functional reserve. We suggest that CT-AVs at
1 week after LDLT may be pradictive of the allograft func-
tional reserve and the recipient prognosis.

References

1. Kiuchl T, Kasahara M, Uryuhara K et al. Impact of graft size mis-
matching on graft prognesis in fiver transplantation from fiving
donors, Transplentation 1999; 67; 321-327.

2. Man K, Fan ST, Lo CM et al. Graft injury int rélation to gratt size
i right lobe live donor liver transplantation: & study of hepatle
sinusoldal injury in correlation with portal hemodynamics and in-
tragraft gene expression. Ann Surg 2003; 237: 256-264.

3, Boillot O, Machet 1, Le Darf Y et al. Portemesenteric discon-
nection for small-for-size grafts in liver transplantation; preclinical

- studles In pigs. Liver Transpl 2003; 9: $42-546,

4. Tan Y, Graf R, Jochum W, Clavien PA. Arterlalized partial ortho-
topic liver transplantation In the mousae: a new modal and evalu:
ation of the critical liver mass. Liver Transpl 2003; 9; 789-795,

5. limanond P, Raman §8, Lassman C et g, Macrovasicular hepatle

" steatosis in living related liver donors: correlationbetwean CT and
histologic findings. Radiology 2004; 230: 276-280. ‘

6. Kudo M, Todd A, lkekuba K, Yamamoto K, Vera DR, Stadalnik
RC. Quantitative assessment of hopataceliular function through
in vive radioteceptor imaging with technetium 95m galactosyl hu-
man serum albumin. Hepatology 1893; 17: 814-819,

7. Urata K, Kawasakl 8, Matsunami H et al, Calculation of child and
adult standard Iver volume for Rver transplantation. Hepatology
1895; 21: 1317-1321.

8. Neit DA, Hubscher SG. Histologic and biechamical changes during
the evolution of chronic rejection of Iiver allografts. Hepatology
2002; 35: 639-651,

9. Plekarskl.), Goldherg Hi, Royal SA, Axal L, Moss AA, Difference
batwaen liver and splaen CT numbers in the normal adult: its
usefulness in predicting the presence of diffuse liver disease.
Radiology 1980: 137: 727723,

10. Hayashi M, Sakamoto 8, Kiuchi T, Tanaka K. Cutrant stratagles for
the use of sub-optimal grafts In fiving donor liver transplantatlon
Transplant Proc 2002; 34: 2567-2568, -

11. Ametanl F, Itoh K Shibata T, Maatant Y, Taraka K. Konishi J.
Spectrum of CT findings in pediatric patients after partial liver
transplantation, Radiographics 2001; 21: 53-63.

12. Kekudo N, Vera DR, Tada K et at. Pradictors of successful hepatla
resaction: ptognastic usefulness of hapatic asialoglycoprotein re-
coptor analysis. World J Surg 2002; 26; 1342-1347.

- 13. KhaY, Miki K, Hirao S bt al. Liver allograft functional reserve esti-

mated by total asialoglycoprotein recaptor amount using To-GSA
liver scintigraphy. Transplant Proc 1998; 30: 3277-3278.

14, Kudo M, Tode A, Ikekubo K, Hine M. Recepter index via hep-
atic astaloghycoprotain receptor imaging: correlation with chronic
hapatocellutar damage, Am J Gastroenterol 1992; 87: 865-70,

16. Soejima Y, Shimada M, Sushiro T et al. Use of steatotic graft in
living-donor lwer transplantatlon Transplantation 2003;.76; 344-
348,

16. Troist R, da Hamptinne B. Clinical relsvance of adapting portal
vein flow in- living donor liver transplantation In adult patients.
Liver Transpl 2003; 9: $36-541.

American Journal of Transplantation



ajt'799  AJTxmicls

17

18.
13

20.

February 16, 2006  19:13

Ite T, Kiuchl T, Yamamoto H et al. Changes in portaj venous pras-
sure in the early phase after living donor liver transplantation:
pathogenesls and clinical implications., Transplantation 2003; 75:
1313-1317.

Onaca NN, Levy MF, Sanchez EQ et al. A correlation betwesn
the pretransplantation MELD score and mortality in the first two
ysars after liver transplantation. Liver Transpl 2003; 9: 117-122,
Roberts MS, Angus OC, Bryce CL, Valenta Z, Weissfeld L. Survival
after liver transplantation in tha United States: a diseass-spacific
analysls of the UNOS database. Liver Transpl 2004; 10;'886-897.
Saab §, Wang V, |brahim AB et al. MELD scora pradicts 1-year
patiant survival post-orthotepie Jivir transplantation. Liver Transpt
2003; 5: 473476, :

American Joumnal of Transplantation

1.

22,

23,

24,

Significance of CT Attenuation Value in Liver Grafts

Onaca NN, Lavy MF, Netto GJ et al. Pretransplant MELD score
as a predictor of outcome after liver transplantation for chronle
hepatitls C. A J Transplant 2003;.3: 626-630,

Desai NM, Mange KC, Crawford MD et al. Prédicting outcome
aftar fiver transplantation: utifity of the model for end-stage [iver
diseasa and a newly derived discrimination function, Transplanta-
tion 2004; 77. 99-108..

Kramers WK, Van IM, KIm WR et at. MELD score as a predictor of
pratransplant and posttransplant survival in OPTN/UNOS status
1 patients. Hepatology 2004; 39: 764-769.

Uamote S, momata Y, Sakural T et al. Living donor liver trans-
plantation for fulminant hapstic fallure. Transplantation 2000; 70:
152-152.



Reprint from

M. Omata, K. Okita (Eds.) 7
Therapy for Viral Hepatitis and Prevention of Hepatocellular Carcinoma

© Springer-Verlag Tokyo 2004
Printed in Japan. Not for Sale,




Living Doncjr‘ Liver Transplantation for HBV-/HCV-
Related Diseases | |

Tetsuya Kiuchi, and Koichi Tanaka

Department of Transplantation and Immunology, Kyoto University Graduate
School of Medicine, Kyoto, Japan

Abstract

Living donor liver transpllaxlitati.oh.(LDLT) remains a major transplant modality in

Japan and accounts for 99% of total liver. transplantation. LDLT for adult patients
has increased rapidly in the last five years and now occupies a-majority. Among

- 297 adult LDLT patients in Kyoto University Hospital, indications for HBV- or

HCV-related diseases account for 38% including cirrhosis combined with
hepatocellular carcinoma and fulminant hepatitis. The paper outlines general and
rather specific problems relating peritransplant management and results in LDLT
for viral diseases.

HBV-Related Diseases

So far a total of 45 patients with HBV-related cirrhosis received LDLT including
4 ABO-incompatible grafts. Twenty-two patients with HCC tended to have a
lower CPT score at the time of transplantation. Prophylaxis of posttransplant HBV
recurrence consists of pretransplant lamivudine (principally for 8 weeks) with
posttransplant continuation and HBIg started from anhepatic phase. Target trough
level of HBsAD in the chronic phase is still set above 200 IU/L. During
pretreatment by lamivudine for 50 days (mean), HBeAg positivity decreased from
36 to 32% and HBV-DNA positivity from 75 to 21%. Currently HBsAg and
HBV-DNA are negative in all the survivors and no YMDD variants are
encountered in a median follow up period of 31 months. Overall survival is 76%
at 4 years in patients without HCC and 72% in those with HCC.

LDLT for HBV-related fulminant hepatic failure (FHF) has a rather better
“survival of 83% at 5 years than non-HBV-related FHF (55%) presumably because
the period from the onset to referral for transplantation is shorter in the former.
Although the risk of recurrence is generally low in FHF, we still use prophylactic
HBIg with lower target level for exceptional risk of recurrence.

LDLT from HBcAb+ donors is often inevitable in Japan because of a higher
incidence of past infection in general population. After an early negative
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. experience of umversal transmission of HBV to recipients, we are using routine

 prophylaxis of HBYV activation by HBIg w1th lower target level. Lamivudine is
reserved for those with seroconversion and active hepatitis, in whom the risk of
lamivudine-resistant variants is a pressing problem.

HCV—Related Diseases

A total of 55 patients with HCV-related cirrhosis received LDLT including 8
- ABO-incompatible grafts. Thirty-three patients with HCC tended to have a lower
‘CPT score. Overall survival is 83% at 3 years in patients without HCC and 71% in
those with HCC. However, cumulative incidence of histologically proven
recurrent hepatitis C reached 59% at three years. Posttransplant changes in serum
- HCV-RNA were highly variable with a trend of rapid increase in patients
- receiving bolus steroid treatment for rejection. HCV patients had a higher
incidence of histological acute rejection but lower incidence of histological
cholangitis. Mean diagnosis of chronic hepatitis was 5.5 months after
transplantation and 80% had preceding acute rejection. Although analysis of risk
factors for recurrent hepatltls C is still on the way, donors older than 50 years
tended to lead to higher recurrence rate. Current entry criteria for IFN-+ribavirin
treatment are clinical hepatitis combined with viremia and histological chronic
hepatitis. Although the number of patients receiving the treatment is still limited,
dropout rate is approximately 20% and virological response is obtained in three-
fourth with clinical response in most cases.

Unresolved Problems

Regarding LDLT for HBV-related diseases, safe tapering-off of HBIg is an
impending task for good compliance and economical unloading. Exact
discrimination of immunized low-risk patients and safe replacement by -
- vaccination would be a key. Recent increasing use of lamivudine in potential
candidates of transplantation and emergence of resistant variants before
transplantation are gathering a serious concern.

~ Regarding HCV, clinical relevance of pretransplant viral load reduction by
antiviral treatment is under prospective analysis. Analysis of risk factors for
posttransplant recurrence in LDLT, including graft, recipient and immunological
ones, is still on the way. Although preliminary reports from the United States are
suggesting eatlier and severer recurrence in LDLT, specific risk factors in LDLT
such as small-for-size graft or genetical relationship between donor and recipient
should be carefully evaluated with well-stratified analysis of histological,
virological, and clinical findings. Treatment of posttransplant recurrent hepatitis C
is still in the level of clinical trial. Safe and effective histological or virological
timing of treatment or that of prophylaxis should be strictly pursued also in LDLT,
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that is expected to be combined with newer antiviral agents or treatment protocol.
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 Despite the evolution and populanzatlon of living donor liver trans-

, pIantat1on, its surgrcal techmques are Stlll somewhat controversral Donor

_,safety is of the utmost nuportance in any attempt to procure a high-quality

graft of suﬁicrent size for the recrplent Quant1tat1ve quahtatlve and

:anatoxmcal assessment of the graft and adequate preparatton are the first -
- steps. Durmg surgery, maxrmum care’ should be taken to preserve vascular,
. blhary, and’ hepatrc parenchymal 1ntegr1ty In addition, every step of the
_surgery “should be planned and performed metrculously Small' errors or

absences of coord1nat1on can lead to unexpected compllcatlons and only

- a small margin of error ex1sts for both recrprents and donors

‘Living ‘donor Tiver transplantatron (LDLT) is entermg its 16th year of

, clinical apphcauon [1]. Its indication has been extended from small children
; _;to adults and its graft selectlon repertorre has increased from the left lateral
' segment to the right lobe of the liver. Apart from thé many ethical, socio-

~ - economic, and psychologrc controvers1es that surround LDLT, controversy

r°

. also surrounds the best approach’ to graft retrieval and implantation, de-

spite the popularrty of the procedure. Recent reports have disclosed the

.actual risk of” partlal liver retrleval to 11v1ng donors [2 3]. The anatomic

....--"
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- considerations and éurgical t@echnique's included in this prdﬁéaﬁfé are final
... applications -of the evolution of hepatobiliary surgery, and therefore re- .

quire utmost care. An enormdus breadth of experience goes into each step
of donor selection, anatomic'and medical evaluation, graft preparation,
retrieval, and implantation. Specific criteria must be inet before LDLT. This
article summarizeés currént surgical approaches to LDLT and outlines some
of the precautiotis that should bé taken during LDLT. '

Graft size and anatomic considerations in left-sided liver !grafts

Left lateral segmeént liver grafts are most commonly selected in small
pediatric patients. Either éxtended left lateral segment grafts without the
middle hepatic vein (MHYV) or left lobe (left liver) grafts are often selected in
larger children, and sometimes in small adults. A graft-to-recipient weight
ratio (GRWR) of 1%:to 40% of the standard liver volume of the recipient is
generally sufficient ‘to meet metabolic demands after implantation [4,5]. -
Recent experience suggests, however, that graft mass demand depends on .
the original disease and the clinical status of the recipient, as well as the
quality of the grafted liver, along with other surgical’ and perioperative
factors. e N _ .

"Conversely, a large-for-size graft can also'pose a risk to small infants. It is
preferable for the abdomen to be closed only with thé skin, or with Gore-

“Tex or another type of artificial sheét that can bé removed in’a stepwise -

manner, to prevent graft compression after transplantation of a large-for-
size graft. Reduced left, lateral ‘segment or monosegmental grafts are

7 alternative choices to large-for-sizé grafts [6]. A criterion for graft reduction

is not definite because, it alsgdepends on the shape of abdominal space. A
1 than 4% to 5% of body weight can be used as a rough

)

"...index. An extreme discrepancy in the distance from the hepatic vein to the

portal_vein between a graft and its recipient can pose a’significant risk,

Left-sided grafts .are rarely cc dlcated as a.‘il_‘cgult"of yafiations in’
vascular anatomy. Separate portal brariches to Couinaud liver segments I
and I11 in the absence of the umbilical portion, combined with the supply of .

, rarely contrai

segment IV from the right branch of the’portal veid, is a potential :

contraindication'fo left-sided grafts [7]. Duplicated portal venous branches,
however, can be plastified into a single orifice in most cases. Absence of :

“portal venous inflow to segment IV, with preserved arterial inflow and i

venous outflow, requires special consideration regarding regenerative
capacity, although some bridging function can be expected.

- The absence of a common trunk between the left hepatic vein (LHV) and
MHYV, or separate hepatic veins .from. segments II- and . III, are not.
contraindications because they can be unified either by close approach to

! the inferior vena cava (IVC) or by back-table venoplasty after retrieval.
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- Separate hepatic arteries to segments IT and III can be dealt with by surgrcal
. microscope, and therefore is not a contrarndrcatron to donatron Infra-
_operative ¢ assessment enables 1dent1ﬁcatron of variations in vascular anat-
,omy, and no. beneﬁt is gained by preoperatwe angrography, although recent
..advances in multislice CT or MRI provrde a much clearer picture of arter1a1
-anatomy. leewrse, blhary anatomy can usually be assessed durlng SUrgery,
- and .no, variations. are consrdered a contramdrcatron Preoperatrve CT or
' MRI cholangrography is indicated only in donors related to children with
Alagille syndrome, who may have bllrary hypoplasra desplte normal liver

: and brhary enzymes..

" Left—srded llver retneval

s@eown s

_ L1v1ng [wer donors should be regarded as drfferent from other patxents in
i~ ,that .they are not burdened by.c disease that can be an excuse for’ any surgery—
- related morbidrty The use of stockrngs and pneumatrc boots is routting to
* reduce the risk of deep vein thrombosrs In addition, abductron of both arms
- should- be controﬂed to minimize the mcrdence of med1an nerve mjury A
~--central venous catheter is often helpful for begrnners in controllrng pressure
. during; transectron of the hver parenchyma An upper ‘median jncision with
* bilateral. extensrons is the standard 1ncrsron, with’ elongatron of the rrght
* lateral extension for left lobe retrleval Extendmg the incision to the xrphmd
process is the key to obtaining a good view of the hepatic vems nged-
draping is helpful to reduce wound contamination during surgery
- . After. d1v1s1on of the round and falcrform lrgarnent the LHV' and MHV
are exposed to their 1nsert10n to the IVC. Moderate mobilization of the right.

"+ lobe is helpful in, left lobe retrreval for later parenchymal transectron While

. taking care to. protect ‘the spleen, the feft trrangular and coronary ‘ligaments
- are excised to reveal the left surface of the LHV and IVC. Division‘of the

.- . inferior phremc vein, if present, is helpful to expose a lorig neck of the LHV.
.+ During excision. of the gastrohepatrc ligament, the Alantius hgament is

. transected close to the LHV and, if an aberrant left hepatrc artery (LHA) of
. -sufficient’ cahber is present it is traced back to the Ieft gastrrc artery for later
~: possible reconstruction,.
' Hilar dissection is confined to the left side: The LHA is- rnoblhzed from
. +the: brfurcatron and, if the mlddle “hepatic artery (MHA) is included in the
~graft; it is also mobilized. Tractron or prnchrng of the arteries ‘should be
. avoided to prevent. injury to ‘the intima. Where it interferes with further
dissection, a small MHA can be sacrrﬁced Attentron should be paid to the
- caudate. branches of the left portal venous branch (LPV) wheén the LPV is
‘moved back to its origin., Caudate branches should be carefully divided and
11gated The lefthepatic duct (LHD) can be roughly identified with minimal
.use of el electrocautery. With a marking clip on the LHD, cholangiography is
. undertaken by directly puncturing the CBD using a 24-gauge needle in
- lateral segmentectomy, or.by way of the cystrc duct after cholecystectomy in
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. left lobectomy The distal CBD} and the cystic duct are temporarily clamped.
. To obtaln a three-dunensmnal view, fluoroscopy is helpful. Thé marking
| clip is then replaced by a fine, markmg suture ‘after cholangiography. The

parenchymal transecuon {ine isiusually [ cm to the right of the falciform
ligament in lateral segment grafts and 1 to 2 cm to'theright of Cantrie’s line *

i in'left lobe grafts The transectron line is extended posterlorly to the point of
i transectlon of the’ bile duct. Intraoperatrve ‘ultrasonography - may help to :

confirm the posmon of the MHYV during left lobectomy.

Parenchymal transection’ may be performed by the procedure of the
surgeon’s choice. OQur preference is to use a Cavitron Ultrasoriic Asprrator
(CUSA) and bipolar electrocautery equipped with a continuous irrigator.
We also use blended spray high-power monopolar electrocautery. A stra1ght

- plane of transectlon can be achieved by placing 3-0 Prolene traction sutures :

on both s1des Fine, flat scissors are ‘also used for retraction: The operator
: handles the CUSA and monopolar electrdcautery, the - first-- assistant :
.performs the brpolar electrocautery and places the retracting scissors, and .
| the second and third assistants haridle fing suction-and ' traction. ‘Small
;,_vessels are coagulated thh or'without small vascular clips. Large vessels are ,

hgated with fixation using vascular chps Large veins_are oversewn w1th
i . Prolene. Medmm—srzed dramage veins dralmng from segment IV. into the

LHV are usually sacrificed in lateral segmentectomy In left lobectomy, the
transectlon plane is angled to the left after 1dent1ﬁcatron of tnbutarles to

‘the MHV. ~
Durmg parenchymal transectlon the LHD is_ cut sharply and the donor

sxde is ‘oversewn. It is important to establtsh a safety margin. Further.
: transectron of ‘the parenchyma is then performed along the plade of the
l1gamentum venosus. Transection near the hepatic vein is done carefully to
- preserve a long segment of thc "LHV or the common ‘trunk of the LHV and |

- MHYV. Once parenchymal transection is complete hemostasis- and absence:

aof b11e leak are ‘confirmed on both surfaces. ‘When a monosegiental graft is,
sch“eduled the second stage of transéction is performed in situ, along the,
_rtght border Qf the hepatic vein coming from segmient II [6]. We routinely
give the donor 1000.U of heparin before vascular clamping: Non-crushing;
wvascular clips are: used to clamp the hepatic artery to prevent 1n_]ury to the:
1ntuna Although obtammg a good length of portal vein is a, major:
: deterrmnant of suocessful 1mplantatlon considerable care should be ‘taken to!

- avoid 1mp1ngement of rtght-s1ded structures. After clamping and division of

graft vasculature, the vascular stumps ‘are oversewn with Prolene sutures.
The graft is taken promptly to the back table for.cooling and perfusion.

The graft is then perfused by way of the portal vein. We prefer histidine-,

tryptophan—ketoglutarate solution to University of Wisconsin solution and,:

unlike several other programs, we do not flush the artery or:the bile duct:
because this might result in endothelial or epithelial i injury [8]. The separate;
orifices of the hepatic vein are plastified into ope with a U-shaped resection’
of the septum. After final hemostasis and vascular continuity is secured in:
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the donor, the omentum is placed on the transection plane.to prevent

. adhesion with the stomach. When recrprents with- hypoplastic: or sclerotrc
- pottal vein require interpositional vein graft because of biliary atresra the.
' left-ovarian ‘or inferior mesenteric vein is-taken from the donor. A closed,

suction dram is-then inserted and the incision closed.

| Left-snded lrver graftmg

“The- recrprent native hepatectomy is performed in a- standard fashron
except for vascular and biliary management. The retrohepatlc IVC is usually
exposed from the right side, and division of the short hepatic veins is done in
the samie-way as described in right lobe donors, with care nof to 1nduce IvC

- steénosis. The right hepatic vein (RHV) is clamped separately and lelded

-stump, issrecommended before hepatectomy. -

néar the liver: Hilar dissection is doné with. the goal of preservmg adequate

. lengths of both vascular and biliary structures. If a previous | Roux—Y lrmb is

present, it is divided as near as possible to the biliary anastomosis, w1th care
not to injure malnourished adherent bowel, especrally in cases.of post Kasal
biliary atresia; When duct-to-duct reconstruction is scheduled the, brle duct
is dissected along with surrounding connective tissue, and is d1v1ded near xts
site of insertion into the liver. The hepatic,artery is also dlvrded near the liver
to allow multiple anastomoses to be made. Care is taken to avord mtlmal
dissection at the stump Even the use of a vessel loop can. sometunes mduce
intimal injury.-. : :
After drssectlon of all other structures around the Irver the portal vern is

divided above the bifurcation and the common trunk of the MHV and LHV

is divided near the liver. Veno-venous bypass is not necessary.| because com—
pIete cross-clamping of the IVC is avoided. In noncirrhotic cases, however
temporary porto-caval shunting, preferably using the nght portal vem (RPV)

" After bleeding is controlled, vascular and blhary stumps are prepared for
anastomosis."The common stump of the MHV and LHYV is elongated w1th
removal of the diaphragmatic crus and the inferior phrenlc vein. In contrast
to several other proposals, we do not perform complex venoplasty for
venous ariastomosis [9]. The MHV/LHYV- common stump is. typrcally used

. for ‘anastomosis after size adjustment. When the graft. LHV is larger, _the
"RHYV stump is clamped horizontally together with-the MHV/LHV stump,

and its; border is. cut open to make a large, common hole in line with the

-graft hepatic vein. A curved vascular clamp is helpful for: this procedure

Temporary semitotal clamping of the IVC is usually tolerable. The. portal
vein is drssected back to _the splenomesenteric ]unctlon to. d1v1de the

. is fiaTrow and sclerotlc because of repeated eprsodes of cholangms 1n post-

Kasai biliary atresia, it can be replaced by a vein graft at the. spleno-

‘mesenteric junction or, alternatlvely, an opened vein can be grafted along
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the' portal trunk to extend its diameter {10]. When portal flow is deemed
insufficient by tést declampirg, division of ‘small. collaterals around the
é'pféeri"‘i$"'c’)'fté‘ri‘-:éfféctivé“in-adgrrienting flow. ‘The hepatic artery:is also
dissected back to the level of the-gastroduodenal artery. In small infants,
division of the gastroduodenal artery is often necessary to ensure adequate
length and flow. '

The graft is inserted into the abdominal cavity after being rinsed with
cold albumin. The hepatic vein is anastomosed using running 5-0 vascular
sutures. Attention should be paid to prevent inversion, especially of ‘the’
posterior. wall. There should be no tension on the suture. The IVC side-
clamp is'then replaced by a smaller clamp. Depending on its. length. and
diameter; the graft ‘portal: vein is anastomosed with the LPV, the:portal
bifurCatiBﬁ; or the portal trunk of the recipient, using running 6-0 sutures. A
large C-shaped réconstruction:is intended. During anastomosis, both edges
of the orificé‘are pulled and suture tension is minimized to allow for inflation
affer declariping.’ At this point, the hepatic vein and portal-vein are
declamped: "~ - " S
" “During’ the following procedure, a'large gauze is placed into the right
subplirenic' space to prevent rotation of the graft to the right. Arterial-
anastomosis is ‘pérformed using: interrupted 8-0 sutures, usually under
a* surgical microscope [11]. Sharp edges; adequate removal of surrounding

tissue] and absénce of tension or kinks in the anastomosis contribute to the
success’ of 'this procedure. When two significant arteries are present within
the graft, a good back flow in the second one after the reperfusionof the
major one carn. be a good reason to ligate the second one. .- "
"' After‘revascularization is complete, flow velocity and signal patterns are
checked by Doppler ultrasonography. Bile duct reconstruction is most com-
monly doné by hepaticojejundstomy. A length of 30 to 40 cm is sufficient
fot Roux-Y limb, but tension of the anastomosis should be avoided. The

T anastomosis is made with running or interrupted-6-0 polydioxanone sut-

gicat-sutures; we prefer the former with a minimal suture tension {12,13].

‘After comiplétion of the posterior wall,-a: 4-gauge polyvinyl tube with side

'hfjc_‘)léS' is _iiiscrtyéd into.the graft bile duct and lightly fixed to the anterior wall.
The tithé penetrates-the distal wall of the Roux-Y limb with Witzel fixation.

‘The tube is removed 8 weeks after surgery but can be omitted when the,
‘anastomosis is large. ‘A short internal stent is used for extremely small

biliary anastomoses. Where a duct-to-duct anastomosis is intended, the

recipient bile duiét can be dissected back to the upper margin of the pancreas

to reduce anastomotic tension, if necessary. A running suture or the mixture
with interrupted suture with an external stent for dnastomotic decompres-
sion ‘are the preferred methods. The biliary stent is also brought out either
through the stump of the cystic duct by fixation with a rubber ring, or
through the wall of the CBD using a light purse-string suture.

After heémostasis is confirmed, the graft falciform ligament is fully
reconstructed to prevent graft rotation into the right subphrenic space.
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Because - venous outflow often depends strongly on graft position, the
outflow pattern should be checked frequently by Doppler ultrasonography
during both graft fixation and abdominaf wall closure. Closed suction. dralns
are: placed in both.subphrenic spaces and they and the brhary tube are
brought out through separate orifices.

,Graft srze and anatomlcal consuleratrons in rrght liver grafts

-0

Quantttatlve qual1tat1ve and anatom1c evaluatlon of the graft and the
rernnant liver- are the most crucial factors for successful nght lobe LDL’I‘. A
CT slice width of 7. mm or less. is required to assess graft and, remnant lrver
sizeraccurately [14].- Our standaid line for nght Iobe. volumetry 1s approxr-
mately: 1 cm to. the right of the MHV because transection is. easier. when the
MHV:is surrounded by parenchyma caused by a reductlon of blood loss
from: small venous tributaries. This, line can be shlfted to some extent to
eithet. side during surgery. _

Although the minimal graft, volume reqmred for successful transplanta-

: tlon: might differ-with right- and left-sided grafts because of dlﬂ'erences in

venous anatomy,. the same criteria (GRWR or percentage of standard hver

-, volume) are used to assess volume for left- and right-sided grafts Assessment

- of minimal volume, however also. depends on a range of patrent factors, as
. well as graft quality and, surgical: factors, although precrse quantrﬁcatron
: based on these factors is difficult [15]. At the very least, noncirrhotic p itients
. with metabolic; disease, or patients wrth hepatocellular carcmoma"' and
~ compensated.. cirthosis, would be able: to tolerate transplantanon ‘with
" smaller graft masses. It is also important to consider whether donors have

‘an.adequate liver volume.to allow for donation. Although on average 40%
: of the initial liver volume is retained after nght lobectomy, large vanatlons

. -in remaining liver volume are observed (16]. Leaying room for error w1th CT
" volumetry,.retention of 35% of liver volume seems an approprlate cut oﬂ“

point for donation. This percentage mlght be mcreased in aged donors or 1n
those with steatosis. : .
Evaluation of steatosis in potentlal donors is also of great 1mportance
We have not done preoperative liver b1ops1es for the evaluation of steatosis
because of a potential risk of needle biopsy and potential presence of

. intrahepatic heterogeneity. Instead, we evaluate the liver-to-spleeni CT-value

ratio (L/S ratio) using plain CT [17]. The L/S ratio shows a strong negative

.- correlation with the grade of macrovesicular steatosis as conﬁrmed at
© surgery, and L/S ratios greater than 1.15 have been found to have a 100%
_I-negatlve predictive value for moderate (greater than, 30%) macrovesrcular

. steatosis..At: lower values, candrdates are encouraged to rnodlfy thCll‘ diet
and start rt physical condltlomng, depending on the length of time remamlng

i-for the recipient. If significant macrovesicular steatosis cannot be excluded

- before transplantation, estimated graft and remnant liver volume should be

: mod1ﬁed according to steatosis. Although extractlng a percentage of the
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estimated liver yo'lume'accot:di.ng to the severity of steatosis has been sug-
gested to give a “lean” volume, fully quantitative calculation is difficult. In

addition, nonalcohiolic steatohepatitis, Which is' observed in obese patients

and may be resistant to dietary modification, poses a risk of chronic insufs
ficiency after hepatectomy. " S R

Greater variations in vascular and biliary anatomy are observed in right
lobe grafts [12]: Multiple pedicles.of the RPV are encountered in 8% of cases,
most of which are safely managed in the recipient with either venoplasty or
interpositional venous grafting. Multiple small RPV branches, which are
often accompanied by a left-sided gall bladder and portal supply to segtnent
IV from the RPV, commonly contraindicate rétrieval. An evaluation of the

relative size of the RHV, the ‘MHV, and its tributaries (V5 and. V8) is

important o “estimaté congestion of -the: anterior segment: (paramedian

‘sector) following MHV deprivation. Significant accessory (right inferior)

hepatic veins greater than 5 mm in diameter are observed in-30% of cases,
and require reconstruction in the recipient. The right hepatic artery (RHA)
is found to branch from' the’ superior mesenteric artery in:13%: of cases,

which is gd?a}ij:al__gfcéﬁ because it provides'a long arterial pedicle: It is not
nécessary to identify this before surgery, however. Althotgh multiple biliary

orifices are encountered Within the graft in approximately 30% of cases,

)

“intraoperativé cholangiography is sufficient to assess this situation because

the” problem’ can’be managed by multiple ‘duct-to-duct anastomosis or
hepaticojejiinostomy {12]. Although we need to ensure donor safety, we also

need to mgkii: suré that we do-not exclude t60 mdny suitable donors. . -
‘Right lobe grafts with the MHV may be indicated when'grafts-of limited

quality’ (eg; steatotic or aged) ‘or marginal anatomy (eg; small-for-size or
' a'small RHV), are used in marginal recipients. In these cases, the size'and
“quality of the liver p_ar‘enchjfna' remaining in the donor should be assessed

stnctly ‘In’particular, segment IV. drainage veins should be evaluated to

... ensure preservation of the largest vein. A right posterior segment. (right

: Righf l_iﬁvgl!_'.;_étriév‘al

‘lateral sector) graft is sometimes selected in cases with a large right lobe or

criticallysmall remnant liver, but its indication is limited by portal venous, .
arterial, 'and biltary anatomic considerations. .o

S

: Rétr'rie_vaf"of ‘the right lobe in living donors requires evén’ greater

méticulotisness. Because blood loss averages approximately 300 g, preceding

autologous blood  collection is not necessary. Following a preparation
protocol similar to that-described for left:sided livef donors, the abdomen is
entered through a right-sided subcostal incision, extending: to the xiphoid '
‘protess in the midline. Extension of the incision to the xiphoid process

allows a good view of the hepatic veins. The use of three retractors,
including one in the extreme right from downward, helps to ensure a good

" view of the retrohepatic space. Following division of the round ligament, the

1]
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falciform ligament is divided to reveal the border between the RHV and the
MHV. It is important to avoid division of the left triangular l1gament It is

also nnportant that the falciform is later sutured to prevent torsron of the_ .

remaining left lobe.. -

The right coronary and trrangular llgaments are drvrded from both srdes'
of the liver. Once a bare area is dissected; the whole liver can be rotated into” "
the left subphrenic space made by caudal retraction of the spleen S

" Separation of the right adrenal gland and the liver should be done with™
care because often they are adhered firmly. Sometrmes a part of the adrenal .

gland’ remains- attached to the. liver, requiring careful management of

bleeding: Rotating the liver and adequately retractmg the r1ght krdney satf'ely |
eXposes. the retrohepauc cava, mcludrng the short and caudate verns to the

are meticulously divided with lrgatrons or coagulatlon with vascular clrps if T
a short hepatic vein greater than 5 mm in diameter is present, it is preserved S

until the'end of graft retrieval, or transected with a caval cuff. The caval srde"' o
of the vein-is ‘oversewn, and the venous stump is temporanly clrpped The'__j'
IVC ligament-jiist below the- RHYV usually. contalns vessels of srgmﬁcant'v_
caliber and should be oversewn after transectron Fmally, the RHV is fully e
exposed and: encircled, and a. flat silicon drain i is passed between the RHV

and the: MHYV: as a guide for later parenchymal transectron

The liver is then-returned to its original posrtron PIacmg a large prece of
gauze behind, the right lobe and retracting the duodenum facrlrtates_hrlar S
drssectlon Cholecysteotomy is performed and a tube for cholangrogram" is®

right hepatic:duct (RHD) is roughly dissected and marked with a chp ‘Hilar =~
dissection is started from the right side of the CBD wrth ventral retractron of -
the cystic duct. The RHA is identified first, followed by the portal vem The“
RHA is dissected from its origin to the liver parenchyma. We donot pay much -
attention fo the small arterial branches supplying the CBD or the conmon

hepatic duct. All large branches to.segment IV should be spared however

Even the use of a vessel loop should be avoided to prevent injury to the 1nt1ma o
The posterior: of the RPV is then exposed with division of caudate lobe”
branches; if: necessary. Retraction of the CBD facilitates the exposufe and .
encircling of the origin of the RPV. Early branchlng of RPV should be

. mobilized ‘separately, The RHD is then, divided sharply- with- or w1thout o
encircling. The distance from the confluence with the left ductal system should o
be carefully measured to prevent serious biliary complications in the donor ;

The RPV and RHA are temporarily clamped, the latter with a non-

of transection, typically 1 .cm to the right of the demarcation line, can be

sh1fted to.someexient toward either side, depending on the intended graft = -

.. —siZe. Shrftmg the line beyond Cantrie’s line is useful to reduce congestion in
the anterior segment, as long as the major anterior Glisson’s capsule is not
crossed. The transection line extends posteriorly to the point of bile duct

crushing vascular clip, to visualize the demarcation line of the liver. The line

S T Y
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transectton Transectton of xthe parenchyma- is performed in a similar.. = °

manner {0 that descrtbed for 1eft-s1ded graft retrieval. We do not pay close
attention to central venous pressure because it seldorn affects our method of
transection. A stratght transection plane is maintained by placement of two .| .
traction sutures on both sides, and the flat silicon’ drain is.passed beyond the-:

RHA and RPV ‘Ventral tractlon ot‘ the dram helps to make a’ precrse o

transection plane . _
At the hilar plate attention should be paid to the Ghsson s capsule to the .

caudate lobe, whtch needs ligation. If reconstruction of the drainage veins

from segments \A or V1T is scheduled in the recipient, they-are retained aslong . « -
segments until graft retneval In otr experience, temporary clamping of these . . -

hepatic veins does fiot allow prediction of future congestion. The indication;
for dratnage reconstructton is determined preoperatively based on graft size,i -
anatomtc features quahty of the graft; and the recipient’s condition. When'
drarnage reconstructton is hot indicated, tliese veins are divided. and;
oversewn. The final steps of transection’ should be performed carefully .
because sornettmes there are tindivided short hepatic veins on the left side: Ini .
right lobé retneval with the MHYV; the transection plane s shifted 1 cm to théi
left of the demarcatton line, and transection is performed with the left side ot‘
the MHV exposed When the major drajnage vein from: segment- IV . 1s. =
encountered, it is preserved and the MHV is divided before its confluence.; -
The prooedure after parenchyrnal iransection is similar to that in let‘t-,
sided graft. Heparrn is ‘given to the donor. At vascular: clamping- and .
dtvrsron, the graft RHV does not have to be very-long, because’ redundancy.-

can result 111 outﬂow ‘disturbance! Smiooth continuity of the portal:vein from - -
the trunk to the LPV should bé confirmed, with mobilization of the trunkj ...
because a k1nk poses a risk of. thrombosis. in thie remaining portal veinThy. -
donor side’ of the ‘bile duet is' closed aftér the graft -is rfemoved. ang. .
.. the vascular stumps are oversewn. After experiencing bile -leakage froui e

- the ductal stump, we have made it routine to ‘place a decompression biliarj.

tube- 1Qnght lobe donors. A 4-Fr tube is inserted through the cystic duct ang.

upward beyond ‘the site of ductal closure. The tube is lightly fixed to thj.. -
cystic duct thh an absorbable stitch and further fixed with a rubber rind .-

The ductal stump is ‘oversewn after tube insertion' and -a- completio} .
cholanglogram is perfo:rrned to confirinn biliary integrity. Even if insertin
the tubing through the cystic duct is difficult, decompression:of the CBD.1 -

- helpful. The tube is removed 3 weeks after the surgery. A closed :suctio

drain is placed close ta the cut surface of the liver before.abdominal closuri
Again, reconstruction of the falciform ligament 1s of vital 1mportance :

Right Iiver grafting
Hepateotouiy is performed in much the same way as descnbed for lef

sided liver recipients. A long stump of the RHV is not necessary becau
redundancy of the RHV is a risk. factor for outflow disturbance. Becau
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physrologlc bilioenteric continuity and early oral intake are 1mport'1nt for

-recipients of srnall for-srze grafts, we prefer brhary reconstruction by duct- S
to-duct anastomoms wherever possxble [18]. Ovérexposure’ of the bile.duct:: « i
should be avoxded Although small arterral branches to the bile duct:arer | e -

often divided to elongate the bile duct or hepatlc artery, theé drterics at the -/

3-o’clock and 9-0’clock positions provrde the main arterial supply of the bile
i duct [19]. Drvrslon of the bile duct should be high enough”to mieef the: .
"' number of brllary orrﬁces w1thrn the graft The same pnnc1p1es applied: toi e Ly
the dissection and d1vrsron of the hepatlc artery, portal vein, and hepatic -
veins in left-srded hver recrprents should be applied to nght—srded régipierits... o0
Veno- venous bypass 1s not necessary, and thé indication: for temporary

R
P

porto-caval shuntmg is the same as that in left hver recipients: -

Stumps . of the MHV and LHV “are” oversewn aftér hepatectorny 1f -

additional venous reconst uc_tron 1s not scheduled The portal vein is dissécted. -~ : =

back to the upper margr

created, the vascular clamp on the RHV is replaced by a large Satinsky side-

clamp, and the RHV cuff'is extended downward to match the size of the graft TERFCATN

RHV The.anterior.wall is then cut to make an oval orifice.

The liver graft is placed.in a natural position and the RHYV is anastomosed AT
with running 5-0 vascular sutures After this, the big’ srde-clamp is replaoed' A
by a regular clamp to release the IVC. The nght 1nferror accessory veins with™" * e
cuff are anatomosed to.the IVC foIlowed by clampmg with-a small vascular* :
clamp. The anastomotic orlﬁce used for porto-caval shuntmg 1s often retiséd * ©
for anastomosis -of; accessory. veins. Otherwise, it is oversewn after graft
reperfusion.When the distance between the graf't and recrprent portal veinsis T
long, gauze is placed behind the graft to reduce tension on the anastomosis. ~ 7 "
The graft portal vein is anastomosed usmg runmng 6-0 sutures to the RPV, v & 7
portal bifurcation, or portal trunk of the recrprent dependmg on its diameter- e
and distance. Suture tension is minimized. After completron of the portal = -~
venous anastomosis, the gauze is removed from behind' the graft and the-~

RHV, accessory veins, and then the portal vein are declamped.

When reconstruction of the anterior venous tributary is indicated, itis . _

done after, portal reperfusion. Sources of rnterposmonal venous grafts'
include the LPV from thé explant, the external iliac vein from the recipient,

and the “ovarian -or“inferior mesenteric veins from the recipient or donor, -
. which ‘are anastomosed to the graft on the back table. The opposite ‘end of
the venous graft is anastomosed either to the MHV stump or directly to the
IVC. When a long segment of the MHYV, or its tributary, is attached to the. ...

“of the pancreas to obtain good mobilization for + - . v -
anastomosis.. Test declampmg is perforrned to confirm sufficrent portal flow: <« sivas
In cases of portal venous. thromb031s thrombectomy is perforrned and . ;s
replacement with a venous graft or'a Jumptng graft should be considered:: =it v
when srgmﬁcant extensron of" the thrombosrs is observed, Sources of venous iy i v
grafts mclude the external 111ac ve1n the mtrahepatrc LPV, of thejugular vein: s 5
of the rec1prent “The' hepatic arfery is also dissected "back to-the: gastro-‘:n:s SRCERTAS
duodenal artery, but the latter is not divided. Just before ati anastomosis iss 75 o<

R
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liver graft it can be anastomosed before graft repetfuswn Arterral
anastomosis: is’ performed as, descrrbed in left-sided liver recrprents but |
usually under hrgh-magmﬁcatron surgrcal loupe. Posrtronmg of the artery ™~

should be carefully. planned before arterial anastomosis, consrderrng the :

Jater requirement for duct-to- duct brhary ‘anastomosis.

After confirming sufﬁment patency in all the vascular anastomoses by -

Doppler ultrasonography, biliarys rcconstructron is performed Duct to-duct

anastomosis is most commonly, selected The techniqueé used i is prrncrpally a

the same as that described in left-srded lrver transplantatron Becduse right

lobe grafts often have multiple biliary orrﬁces, these are anastornosed tothe "
RHD, the LHD, or the cystic duct of the recrprent A brhary stent is mserted o
into each orifice with light. ﬁxatron and exits either through thé’ cystrc duct or
through the CBD. Very. small (eg 1 mm) and drstant brhary orrﬁces are o
sometimes sacrificed and oversewn. Intraoperatrve cholangrography 1s not o

necessary after cornpletron because the risk.of brle leakage is low..

Because' oral intake is often delayed in recipients of small-for—srze grafts, S
resulting in prolonged | cholestasrs and poor synthetrc functron we routrnely s
insert a jejunostomy tube.at the énd of the operation. The insertion srte of "t T
the jejunum should be fi ly ﬁxed to the abdominal wall Two or three he

closed suction drains; one along 1 the cut surface of the graft are placed and '

the abdominal wall is closed.. . . e

Summary |

LDLT is often performed under less than 1dea1 circumstances; such as
limited graft mass, aberrant vascular and brlrary anatomy, limited sources of <
venous grafts and a recipient in a state of detenoratton " The margin for ™ % -
-error is small in both recrprefl{ and donors. Every step of thie surgery needs -

to be planned and performed in a metrculous and synchromzed manner.

Small errors Or.. absences of coordmatron can lead to unexpected :
cornplrcatrons In addrtron, use of 2 segmental graft requires.the knowledge & -+ -
of the safety_ margin of hepatrc adaptatron to nonphysrologrc situations for-
the safety of both recipient and donor. Scientific and clinical evidences for:+ : -+ -
precise mdrvrduahzatron of the tactrcs dre still ‘not ‘sufficient. " Further *= i -
accumulatron of knowledge and experrence 1s awarted for ‘the safest per-‘f:'

formance of thrs evolvrng surgery.

—
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 EFFICACY OF ANTERIOR SEGMENT DRAINAGE
RECONSTRUCTION IN RIGHT-LOBE LIVER GRAFTS FROM
LIVING DONORS'

TAKASHI Ito,2* TETSUYA Kwucnr,? HIDEKAZU YamamoTo,? Yoot MAETANI,2 FUMITAKA OIKE

vl

Background. The efficacy of additional venous re-
construction in the anterfor segment has not been
fally. mvestigated for grafl; congestion .in, nght-lobe
liver grafts. :

Methods, Posttransplant a-aft venouns congeshon in
the anterior segment was evaluated using magnetic
resonance imaging ‘in right-lobe living-donor liver
transplantation. Additional venous reconstruction
wags ¢ategorized into two types: reconstruction of trib-
utaries from segment 5 or 8 (n=11} and reconstruction
of the middle hepatic vein (MHV) (n=9). Forty-five
grafts only with right-sided hepatic vein(s) mcludmg
the right hepatic vein served as controls. -~ .

Results. No significant difference in' congestion”

score of the anterior segment was observed between
grafts with V5/8 and standard grafts 1 month afier
transplantation despite the patency of reconstruction.
Only grafts with the MHV showed no congestion
(P<0.01).

Conclusions. Drainage reconstruction of tributaries
from the anterior segment produces only suboptimal
benefits when evaluated radiologically. The addition
of the main trunk of the MHAV with its surrounding
communication has the best effecton the congestion of
the anterior segment.

In living-donor liver transplantation (LDLT), small- for-
size graﬁ:s are often associated with a poer prognosis (1)
LDLT using right-lobe grafts without the middle hepatic vein
(MHYV) has been established to mitigate the problem and is
now widely accepted as a standard graft selection for adult
patients. However, right-lobe grafts without the MHV poten-
tially have the problem of tissue congestion in the anterior
segment (right paramedian sector) (2, 3). To avoid congestlon
in the anterior segment, several technical modifications have
been proposed and discussed in hepatic venous reconstruc-
tion (2, 4, 5). The present study aimed to evaluate their
efficacy in the mitigation of graft congestion according to the
methods of the additional reconstruction of drainage veins.
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PATIENTS AND METHODS

During the period between October 2000 and December 2002 a
total of 20 patients underwent right-lobe LDLT with additional re-
construction of drainage vein(s) in the anterior segment. All grafts
wera primary transplants and were categorized into two groups by
the mode of venous reconstruction: 11 grafts received reconstiruction
of hepatic venotis tributaries from segment 5 or segment 8 in addi-
tion to the right hepatic vein (RHV) (right-lobe graft V&/8), and nine
grafts were retrieved with the MV and underwent reconstruction of
both the RHV and MHYV (right-lobe graft with the MHV), Forty-five
primary grafts with reconstruetion of only the RHV (standard right-
lobe graft) in the same period served as controls. Until September
2000, all right-lobe grafts were standard ones in our program be-
éauseof the absence of apparént adveise events. Since October 2000,
grafts with smaller REV t.ha.n MHV amall for-gize gra.ﬁ.s lesl than

1.0% of recxplent body. welght steatotm graﬂ'.s, or graﬂ:s fmm donors

. older than 50 years, reeewed add.lt;mnsl venous reconstruction with

donor safety regarding remnant iver size and congestion ‘assumed to
be maintained. This protocol was started on the basis of the results
of our previous study on graft tissue congestion (3).

Operations in donors were performed as deseribed elsewhere (6).
Durmg mobl]lzatlon of the liver, all of the right ateeisory hepatac
veins with a gignificant sizé (>5 nitn) were preseTved with caval cuff
and reconstiurted in the recipient. T nght—!obe grafts with V5/8 or
the MHV, hepatic vein(s) from. segment 5or 8 or the MIV-were
preserved as long as possible during parenchymal transection. In-
terpositional venous grafts from the donor ot recipient were-used if
needed for the reconstruction of-V5,. V8, and the MHV. Interposi-
tional venous graﬁ,s were anastomosed vnth hver graﬁ: on the back
table. -

Posttransplant congestlon was assessed usmg magnetlc resonance
imaging (MRI) as described prevmusly @7, Briefly, MRI was per-
forted with a 1.5.T superconducting unit (Signa Horizon; General
Electric Medical Systems, Milwaukee, WI). Graft parenchymal con-
gestion was evaluated serhiquantitatively in ‘eachi ‘segment on T2-
weighted MRI using normal liver and spleen as negative and positive
controls, respectively. Two abdominal radiologists evaluated'graft
congestion independently and found final consensus. The score of con-
gestion was defined as described elsewhere (3): 0, isointensity relative
tonormal liver; 1, slightly higher intensity in a part of the parenchyma;
2, mildly higher intensity; and 8, moderately h1gher mtensmy Values
are ghown as median and range For statistical comparison, chz-square
test or Fishér's exact probablhty test for categ‘onml data and Mainri-
Whitney test or Kruskal-Wallis test for contirinous data’ were “used,
Values of P<0 05 Were regarded as stanstm]ly s:gmﬁcant.

- RESULTS Ny

Recipient, donor, and graft demographlcs are shown in
Table 1. Recipients of right-lobe grafts with. V5/8 were sig-
nificantly younger than other groups with unknewn reasen.
Donoer-to-recipient weight ratio in right-lobe grafts with
MHYV and graft-to-recipient weight ratio in right-lobe grafts
with V5/8 were significantly smaller than other groups.
Warm ischemia time in.standard, right liver grafts was
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