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Delayed primary closure of the 
abdominal wall after cadaveric 
and living related donor liver graft 
transplantation in children: 
a safe and useful technique 

Abstract Due to the shortage of 
size-matched liver donors, relatively 
oversized liver grafts (even after ex 
situ volume reduction) are fre- 
quently used for liver transplanta- 
tion in children. This was recently 
observed when livers from large, 
living related donors were procured 
for transplantation in very small re- 
cipients. Given that abdominal hy- 
perpressure can compromise vascu- 
lar flow in the new graft, primary 
closure of the abdomen was delayed 
by temporary Silastic prosthetic clo- 
sure in selected cases. The new 
technique was original in that the 
skin was closed, avoiding fluid loss 
and reducing the risk of infections 
reported with other techniques, and 

in that reoperation allowed for a de- 
layed, but primary-type, closure 
(fascia and skin) that resulted in an 
esthetically correct aspect. Over a 
period of 7 years, 330 pediatric liver 
transplantations were performed, 
and delayed prosthetic closure was 
achieved successfully and safely in 
47 cases. The present report outlines 
this clinical experience. 
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Introduction 

Primary abdominal wall closure can sometimes be dif- 
ficult after liver transplantation, most often in cases in- 
volving an oversized liver graft with or without liver 
edema and, less frequently, when there is edema or 
distension of the intestine [14, 20, 21, 23, 251. Since 
1989, when the fascial tension to close the abdomen af- 
ter liver transplantation has been excessive, we have 
chosen to use a temporary Silastic prosthetic closure 
(SP-C). In comparison with other reported techniques 
[lo, 14, 20, 22, 23, 271, ours is original in that the skin 
is closed, thus avoiding the risk of fluid loss or of infec- 
tion. In addition, the prosthetic material can be com- 
pletely removed within the first few postoperative 
weeks. 

The present report outlines our experience with this 
original technique, comparing immediate closure (Dir- 

C) with temporary SP-C of the abdomen in a series of 
330 pediatric liver transplantations. This delayed, but 
primary-type, abdominal closure has proved safe and 
has benefited mostly very small infants who would prob- 
ably otherwise have had to wait much longer before re- 
ceiving a better size-matched liver graft. 

Materials and methods 

Between January 1989 and January 1996,330 liver transplantations 
were performed in our center. Primary fascial closure was carried 
out in 382 cases (group A )  and a Silastic prosthesis was temporarily 
interposed for fascial closure in 47 children (group B). One patient 
in whom a polyglactine mesh was used for primary and definitive 
closure of the wound was excluded from this study. 

Donor and recipient data, which were collected retrospectively, 
included: donor age, weight, and type (cadaveric or  living related), 
recipient age and weight, previous abdominal operations, indica- 
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Fig.1 A, B Temporary prosthetic abdominal closure: A A silicone 
reinforced sheet is sutured to the fascia after skin flaps are mobi- 
lized. Sheet spans were usually 3-5 cm (ap); B The skin is closed 
over in a primary fashion ( D  abdominal drainage, S subcutaneous 
suction drainage) 

Table 1 Indications for liver replacement in two groups of chil- 
dren according to the type of abdominal closure at transplantation: 
primary (group A - n = 282) or temporary silastic prosthetic clo- 
sure (group B - n = 47) 

Indication for Group A Group B 
liver replacement N N 

Biliary atresia 155 ( 5 5 % )  24 (51%) 
Other liver diseases 63 (22%) 3 (6%)  

Retransplantation 44 (16%) 14 (30%) 
Fulminant hepatic failure 20 ( 7 % )  6 (13%) 

tion for liver replacement, clinical condition at transplantation [de- 
fined as elective (home-waiting), hospitalized, or ICU-bound], 
type of graft [full-size liver (FS-L), volume-reduced-size liver 
grafts (VR-L), or living related donor liver graft (LRD-L)], liver 
segments used (Couinaud’s classification), and possibly related 
postoperative complications. Vascular (portal vein and hepatic ar- 
tery) complications were defined as early ( c 30 days) postopera- 
tive thrombosis or nonthrombotic flow problems necessitating re- 
operation. Primary graft dysfunction was defined as primary no or 
poor function in absence of vascular thrombosis, followed by loss 
of the graft. Parietal and abdominal problems were defined as clin- 
ical complications necessitating reoperation. 

Within groups A and B, the type of graft was considered (FS-L, 
VR-L, or LRD-L) in order to compare certain data; in the VR-L 
and LRD-L subgroups, the number of segments used was also con- 
sidered. 

D k 
Technique and perioperative care 

In cases where primary abdominal closure would have been too 
tight, preference was given to closure with a large Silastic prosthe- 
sis (silicone reinforced sheet). The prosthesis was sutured to the 
fascial layer after 3- to 5-cm mobilization of the skin and subcuta- 
neous layer from the former fascia in order to perform direct skin 
closure over the prosthesis. In most cases, a large “three-pointed 
star” prosthesis was used for closure because the abdomen had 
been opened in an inverted-T fashion (Fig. 1). The size and tailor- 
ing of the prosthesis were left to the surgeon’s own judgement 
and were adapted in order to achieve parietal closure with no or 
low tension; usually, a 3- to 5-cm span was enough (Fig. 1 ). After a 
drain was positioned in the free subcutaneous space, the subcuta- 
neous fascia and the skin were sutured. Local and systemic antimi- 
crobial prophylaxis was similar in both groups. 

In the absence of postoperative complications, the removal of 
the prosthesis was planned between day 8 and day 10, allowing for 
a direct fascial closure. At the time of removal, bacteriological 
sampling was routinely performed. The skin was then closed using 
intracutaneous running sutures. 

Statistical analysis 

Numerical values were expressed as mean ? SD. Statistical analy- 
sis was performed using Student’s t-test, the chi-square test, or 
Fisher’s exact test, when appropriate. P was considered significant 
when it was below 0.05. Survival was compared using actual or ac- 
tuarial Kaplan-Meier rates. 

Results 

Indications for liver replacement are detailed in Ta- 
ble 1. Fulminant hepatic failure and failure of a previ- 
ous graft (high-risk recipients) represented 23 YO and 
43% of the patients in groups A and B, respectively 
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Table 2 Primary (group A )  or temporary silastic prosthetic (group B) abdominal closure after pediatric liver transplantation: clinical use 
according to the type of liver graft transplanted 

Type of graft Liver segments Group A ( n  = 282) Group B ( n  = 47) A + B  
used" N N Temporary prosthetic 

closure per type 

Cadaveric donor 
Full-size liver graft 
Volume-reduced liver grafta 

Left-lohectomized liver graft 
Right liver graft 
Left liver graft 
Left liver lobe graft 

Living related donor 

All segments 102 (36%) 
158 (56%) 

1 ,4 ,5 ,6 ,7 ,8  2 
1 , 5 , 6 , 7 , 8  4 
? ,3 ,4  90 
2, 3 62 

2 , 3 , 1  2 
? ,3  20 

22 (So/,) 

8 (17%) 
30 (64%) 

7 % 

16 % 
- 

- 

5 Yo 
29 Yo 
29 Yo 
- 

31 Yo 

According to Couinaud's classification 

Table 3 Donor-recipient size Group A ( n  = 282) Group B ( n  = 47) p* 
mismatch at liver transplanta- 
tion: comparison according to Mean SD Mean SD 

primary (group A )  Or tempo- Recipient weight (kg) 16.8 13.5 11.35 3.5 0.3 

nal closure (group B) was per- 
formed Volume reduced liver graft 

the Of graft and whether Full-size liver graft 

rary silastic prosthetic ahdomi- Donor-to-recipient weight ratio (ratio) 1.3 0.5 1.7 1.1 0.08 

Recipient weight (kg) 13.6 7.2 9.7 4.5 < 0.01 
Donor-to-recipient weight ratio (ratio) 4.6 2.1 7.3 3.6 < 0.01 

Living related donor liver graft 
Recipient weight (kg) 11.4 4.3 8.3 3.6 0.07 
Donor-to-recipient weight ratio (ratio) 6.4 3.1 9.1 3.7 0.05 * Bilateral unpaired t-test 

( P  < 0.01 ). There was no significant difference between 
the two groups with regard to the clinical condition at 
the time of transplantation or  to  whether the patient 
had had previous abdominal surgery or not (data not 
shown). 

SP-C was used significantly more often when seg- 
ment 2 + 3 grafts were used, either from cadaveric or liv- 
ing related donors (SP-C was used in 29 % and 31 % of 
the cases, respectively), than when other types of grafts 
were implanted (FS-L 7 %; segment 2 + 3 + 4 graft 5 %; 
other type 0 %; Table 2). 

Within subgroups (Table 3), SP-C was associated 
with a smaller recipient weight, although this only 
reached statistical significance in the VR-L subgroup. 
There was a significantly higher donor-to-recipient 
weight ratio in all subgroups when SP-C was performed 
after implantation of VR-L or LRD-L grafts. 

The Silastic prosthesis was removed in one step with- 
in the first 3 weeks after transplantation in 35 patients 
(8.9 k 3.8 days; median 9 days) and a direct fascial clo- 
sure was then achieved. Four patients underwent a sur- 
gical revision during the 1st week (due to vascular prob- 
lems in two cases and hemostasis in the other two); the 
prosthesis was kept in place and removed after 

1-4 weeks. In three cases, the prosthesis was not re- 
moved because the patient died, and in three other 
cases, the prosthesis was removed eariy because of re- 
transplantation. In the last two patients, the prosthesis 
was reduced gradually (in two and three steps, respec- 
tively); in one of these two cases, a small polyglactine 
mesh was used for closure of the epigastric part of the 
wound only, and this led to a localized incisional hernia 
that was surgically treated 5 years later. Incisional her- 
nia was not reported where direct fascial closure was 
performed during a second operation in any patient in 
group B; however, five patients in group A had to be re- 
operated because of incisional hernia. 

The minimum follow-up period was 6 months. Post- 
operative complications (Table 4) were similar in both 
groups, and none was related to the technique itself. He- 
patic artery thrombosis (more frequent, but not signifi- 
cantly so, in group A) was significantly correlated with 
small-sized liver donors throughout the series, and there 
was usually no major size mismatch in these cases. Por- 
tal vein thrombosis occurred in six patients in group B; 
in one case, thrombosis occurred within 24 h after re- 
moval of the prosthesis, and in four other cases, the do- 
nor-to-recipient weight ratio was greater than 10. More- 
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Table 4 Primary (group A )  or temporary silastic prosthetic ab- 
dominal closure (group B )  after liver transplantation in children: 
postoperative complications 

GroupA GroupB P 
( n  = 281) 
N N 

( n  = 47) 

Vascularc' - Hepatic arterli 27 (9.60%) 2  YO) NS 

Graft lost due to dysfunction 23 (8.20 YO ) 2 (4  YO ) NS 
Incisional ~ Hernia 5 (1.80%) 1' ( 2 Y 0 )  NS 

Abdominal abscessicollection 12 (4.70 YO ) 2 (4 '70 ) NS 

Defined as early (< 30 days) postoperative thrombosis or non- 
thrombotic flow problems necessitating reoperation 

One portal vein thrombosis occurred immediately after abdomin- 
al wall prosthesis removal 
' Localized hernia after partial final closure using polyglactine mesh 

- Portal vein 1?-(3.20%) 6"(13%) NS 

~ Fluid loss 3(1.00%) 1 (?Yo) NS 

loo \ 

0 
0 365 730 1095 1460 1825 2190 

Days after transplantation 

Fig.2 Actuarial graft survival after conventional direct abdominal 
closure (dotred lirze) or temporary Silastic prosthetic abdominal 
closure (solid line) 

over, the fact that four of these six patients underwent 
transplantation for fulminant hepatic failure must be 
taken into account since these latter patients, at the 
time of transplantation, have a relatively small abdomi- 
nal cavity compared to cirrhotic patients with hepato- 
megaly and ascites. 

The results of bacteriological cultures taken at pros- 
thesis removal were available in 41 cases: culture was 
negative in 29 cases and positive in 5 cases. In five other 
cases, it was negative after 48 h but positive after pro- 
longation and enrichment of cultures. In two other 
cases, although a first specimen provided during early 
surgical revision was positive, the sample taken at pros- 
thesis removal was negative. None of the patients who 
had a positive culture developed any related infectious 
complications later. 

The 3-month graft survival rate was 80% in both 
groups. The 5-year graft actuarial survival rates were 

69.1 YO and 68.1 YO, respectively, in groups A and B ( P  = 
NS; Fig. 2) .  

Discussion 

Implantation of relatively oversized liver grafts, either 
full-size or volume-reduced liver grafts, is not rare in pe- 
diatric liver transplantation [4,24,25,28] and can be as- 
sociated with difficult primary closure. After tight pri- 
mary abdominal wound closure, various complications 
have been reported, including: wound dehiscence [25], 
partial liver necrosis [4,7,9,25,27], subcapsular hepatic 
necrosis [l], vascular compression [7, 171 or thrombosis 
[2,3,25], and abdominal tamponade with diaphragmatic 
palsy [2, 12, 271. In order to avoid these problems, a 
number of solutions have been proposed in the litera- 
ture. These include: the preoperative creation of a pneu- 
moperitoneum [6], the use of a monosegmental liver 
graft [13, 151, a secondary graft reduction (at the end of 
the transplantation or as a secondary operation) [7,26], 
complete gut emptying and abdominal expansion by 
manual stretching [16], splenectomy at the end of the 
operation [8], closure of the skin only [lo], definitive 
patch closure [30], no closure of the abdomen [2, 51, or 
delayed closure of the fascia with temporary interposi- 
tion of prosthetic material [4, 14,17,21,23]. In the latter 
three closure techniques, the skin is not sutured and 
thus has to close by second intention, resulting in a less 
esthetically correct aspect. 

Our technique is original in that the skin is mobilized 
and closed over a suction drain. It avoids excessive addi- 
tional postoperative wound care and decreases the risk 
of incisional fluid loss and of direct wound or abdominal 
infection [14 .17, 231. The prosthetic material is com- 
pletely removed within the first few weeks postopera- 
tively; in our experience, incisional hernia occurred in 
only one patient and was, in fact, related to the use of 
absorbable mesh at final closure. Moreover, contrary to 
all previously reported procedures, the skin is closed 
each time in a primary fashion: this latter practice, or 
the fact that skin is mobilized as flaps, has not been re- 
lated to any clinical infections or complications. On the 
contrary, it has resulted in a normal and esthetically cor- 
rect aspect, very similar to immediate primary closure. 

From our data, the major advantage of this method is 
that it avoids tight abdominal closure when the graft is 
oversized, due either to misevaluation of the exact graft 
volume (even after volume reduction) and liver edema, 
or to decreased available abdominal space for other rea- 
sons, such as intestinal edema or distension [14, 20, 21, 
23, 251. The use of SP-C allows for the temporary en- 
largement of the available abdominal space and permits 
a more comfortable accomodation of the liver graft in a 
small abdomen. This also makes a low-pressure abdom- 
inal closure possible, thereby lowering the risk of com- 
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pression that can compromise the liver’s vascular perfu- 
sion, as suggested by Payen et al. [19], who reported a 
26 YO decrease in portal flow and a 13.8 % decrease in ar- 
terial liver perfusion at abdominal closure. This hypoth- 
esis is supported by the finding that graft loss due to  dys- 
function was only 4 %  in our group B compared to a 
8.2 YO rate in group A despite size mismatch, which was 
significantly higher in group B. 

Overall, there was no disadvantage of using this tech- 
nique, except for the need to perform a second proce- 
dure to gain final closure. A common clinical observa- 
tion was that the oversized graft rapidly decreased in 
size. This has already been reported and is probably re- 
lated to edema resorption and/or real liver shrinkage 
by adaptive processes [ll]. This reduction in graft size 
allowed for a delayed, but direct, abdominal closure in 
a primary fashion, in one step for the majority of pati- 
ents. The final primary closure of fascia and skin proba- 
bly helped to avoid further incisional problems, which 
are reported with variant techniques [14, 191. There 
were no complications related to the use of the SP-C, 
and graft survival rates were similar in both groups. Ex- 
cellent results were thus achieved in group B since there 
was a significantly higher proportion of high-risk indica- 
tions in this group ( P  < 0.01). 

Increasing experience and confidence allowed the 
authors to extend the acceptance criteria for donor-to- 
recipient size mismatchning, as shown by the high do- 

- 

nor-to-recipient weight ratio in the VR-L subgroup 
(mean 4.6 vs 7.3 in groups A and B, respectively: 
P < 0.01). This approach culminated in our most recent 
experience, when large, living related donor livers 
were grafted successfully in very small recipients with 
temporary prosthetic closure (mean donor-to-recipient 
weight ratio in group B 9.3: Table 2) and a very low 
morbidity, as we have already reported [18, 291. Graft 
survival was similar in groups A and B, which confirms 
that good results can be achieved with a significantly 
higher size mismatch, provided an alternative technique 
is used for closure of the abdomen without excessive 
tension. 

In conclusion, this technique for delayed primary clo- 
sure of the abdominal wall can benefit patients receiving 
size-mismatched liver grafts. We have seen how it avoids 
unnecessary tight wound closure, which would probably 
increase the risk of complications. The closure proce- 
dure we describe is similar to procedures previously re- 
ported except for the fact that the skin can be closed. 
This is a very useful variation that is not only free of re- 
lated complications but also esthetically preferable. 
The major advantage of the technique is that it enables 
very small children to receive an adult-size liver graft 
from a cadaveric or living related donor, children who 
otherwise would have to remain on the waiting list 
much longer and, consequently, run the risk of clinical 
deterioration with time. 

References 
1. Abecassis JP, Pariente D, Hazebroucq 

V, Houssin D, Chapuis Y, Bonnin A 
(199 I ) Subcapsular hepatic necrosis in 
liver transplantation. CT appearance. 
Am J Roentgenol 156: 981-983 

2. Badger IL, Czerniak A, Beath S, Tisone 
G, Deakin M, Sherlock DJ, Kelly DA, 
McMaster P, Buckels JAC (1992) He- 
patic transplantation in children using 
reduced size allograft. Br J Surg 79: 
47-49 

3. Bilik R, Yellen M, Superina R A  (1992) 
Surgical complications in children after 
liver transplantation. J Pediatr Surg 27: 
1371-1375 

waite JR, Whitington PF, Zucker AR, 
Baker AL, Aran PF, Rouch DA, Lich- 
tor JL (1988) Liver transplantation, in- 
cluding the concept of reduced-size liv- 
er transplants in children. Ann Surg 

5. Broelsch CE, Whitington PF, Emond 
JC (1990) Evolution and future per- 
spectives for reduced-size hepatic 
transplantation. Surg Cynecol Obstet 

4. Broelsch CE, Emond JC, Thistleth- 

208: 410-420 

171: 353-360 

6. Fortner JG, Kim DK, Shiu MH, Yeh 
SDJ, Howland WS, Beattie EJ (1977) 
Heterotopic (auxiliary) liver transplan- 
tation in man. Transplant Proc 9: 
2 17-2 19 

7. Hemptinne B de, Ville de Goyet J de, 
Kestens PJ, Otte JB (1987) Volume re- 
duction of the liver graft before ortho- 
topic transplantation: report of a clini- 
cal experience in 11 cases. Transplant 
Proc 19: 3317-3322 

8. Hiatt JR, Ament ME, Berquist WJ, 
Brems JF, Brill JE, Colonna JO, El 
Khoury G, Quinones WJ, Ramming KP, 
Vargas JH, et a1 (1987) Pediatric liver 
transplantation at UCLA. Transplant 
Proc 19: 3282-3288 

Dousset B, Ozier Y, Devictor D, Ber- 
nard 0, Chapuis Y (1992) Orthotopic 
liver transplantation with a reduced- 
size graft: an ideal compromise in pedi- 
atrics. Surgery 111: 532-542 

10. Kalayoglu M, D’Alessandro M, Sollin- 
ger HW, Hoffman RM, Pirsch JD, Bel- 
zer FO (1990) Experience with re- 
duced-size liver transplantation. Surg 
Gynecol Obstet 171: 139-147 

9. Houssin D, Soubrane 0, Boillot 0, 

11. Kawasaki S, Makuuchi M, Ishisone S, 
Matsunami H, Tereda M, Kawarasaki 
H (1992) Liver regeneration in recipi- 
ents and donors after transplantation. 
Lancet 339: 580 

12. Lachmann RH, Calne RY, Park GR 
(1993) Rhabdomyolysis and bilateral 
diaphragmatic palsies following ab- 
dominal tamponade. Anaesthesia 48: 
914 

13. Lund DP, Lillehei CW, Kevy S, Perez- 
Atayde A, Maller E, Treacy S, Vacanti 
JP  (1993) Liver transplantation in new- 
born liver failure: treatment for neona- 
tal hemochromatosis. Transplant Proc 
25: 1068-1071 

14. Machens HG, Ringe B, Ziemer G, 
Pichlmayr R (1994) A new procedure 
for abdominal wound closure after pe- 
diatric liver transplantation: the “sand- 
wich” technique. Surgery 115: 255-256 

JC, Bugmann P, Morel P, Le Coultre C 
(1996) Monosegmental liver transplan- 
tation from an adult to an infant. Trans- 
plantation 62: 1176-1 178 

15. Mentha G, Belli D. Berner M, Rouge 



122 

16. Ong TH, Lynch SV, Pillay SP, Balderson 
GA, Wall DR, Shepherd R, Cleghorn 
G, Patrick M, De Buse P, Clark R, et a1 
( 1989) Reduced-size orthotopic liver 
transplantation in children: an expe- 
rience with seven cases. Transplant Proc 
2 1 : '443-2444 

naka J, Lynch S ,  Balderson G, Pillay P 
(1996) The management of difficult ab- 
dominal closure after pediatric liver 
transplantation. J Pediatr Surg 31: 

17. Ong TH, Strong R, Zahari Z, Yama- 

295-296 
18. Otte JB, Ville de Goyet J de, Reding R ,  

Sokal E, Lerut J, Vanormelingen P, 
Janssen M (1996) Living related donor 
liver transplantation in children: the 
Brussels experience. Transplant Proc 
28: 2378-2379 

Gatecel C, Vigouroux C ,  Ozier Y, 
Houssin D, Chapuis Y (1990) Portal 
and hepatic arterial blood flow mea- 
surements of human transplanted liver 
by implanted Doppler probes: interest 
for early complications and nutrition. 
Surgery 107: 417427 

19. Payen DM, Fratacci MD, Dupuy P. 

20. Ryckman FC, Flake AW, Fisher RA, 
Tchervenkov JI, Pedersen SH, Bali- 
streri WF (1991) Segmental orthotopic 
hepatic transplantation as a means to 
improve patient survival and diminish 
waiting-list mortality. J Pediatr Surg 26: 
422-428 

Bruce DS, Woodle ES, Cronin D C  11, 
Alonso EM. Whitington PF, Thistleth- 
waite JR, Millis JM (1996) Use of poly- 
tetrafluoroethylene patch for tempo- 
rary wound closure after pediatric liver 
transplantation. Transplantation 62: 

72. Shun A, Thompson JF, Dorney SFA 
(1992) Temporary wound closure with 
expanded polytetrafluoroethylene in 
pediatric liver transplantation. Clin 
Transplant 6: 315-317 

23. Soin AS, Friend PJ, Noble-Jamieson G, 
Watson CJE, Jamieson NV, Calne RY, 
Barnes N (1996) Successful use of size- 
mismatched liver allografts in children 
by delayed primary closure of the ab- 
dominal wall. Br J Surg 83: 1530-1531 

24. Sokal EM, Veyckmans F, Ville de Go- 
yet J de, Moulin D, Hoorebeeck N van, 
Alberti D, Buts JP, Rahier J, Obbergh L 
van, Clapuyt P, et a1 (1990) Liver trans- 
plantation in children less than 1 year of 
age. J Pediatr 117: 205-210 

21. Seaman DS, Newell KA, Piper JB, 

1034-1036 

25. Soubrane 0, Dousset B, Ozier Y, De- 
victor D,  Pariente D, Bernard 0, Hous- 
sin D, Chapuis Y (1990) The choice of 
the reduction technique for orthotopic 
liver transplantation (OLT) in children 
using a reduced-size graft. Transplant 
Proc 22: 1147-1148 

26. Soubrane 0. Houssin D, Pitre J, Dous- 
set B, Bernard 0, Chapuis Y (1994) 
Extrafascial hyper-reduction of the he- 
patic graft. J Am Coll Surg 178: 139-143 

27. Superina RA, Strasberg SM, Greig PD, 
Langer B (1990) Early experience with 
reduced-size liver transplants. J Pediatr 
Surg 25: 1157-1 161 

Reding R, Lerut J, Janssen M, Otte J€) 
(1993) Impact of innovative techniques 
on the waiting list and results in pediat- 
ric liver transplantation. Transplanta- 
tion 56: 1130-1 136 

29. Ville de Goyet J de, Reding R, Sokal 
EM, Otte JB (1997) Recours au don- 
neur vivant apparente pour la trans- 
plantation hepatique chez l'enfant: 
resultat et impact. Chirurgie 122 

30. Watson CJ, Rasmussen A, Jamieson 
NV (1995) Liver transplantation in pa- 
tients with situs inversus (Review). Br J 
Surg 82: 242 

28. Ville de Goyet J de, Hausleithner V, 


