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Background

Maple Syrup Urine Disease (MSUD) is an autosomal recessive disorder caused by mutations in the BCKDH complex, leading to the accumulation of branched-chain amino acids. Severe cases of MSUD often require liver transplantation (LT) to restore metabolic stability and prevent neurological complications. Domino liver transplantation (DLT) using MSUD livers has emerged as an innovative approach to expand the donor pool, leveraging the fact that MSUD-affected livers can function normally in recipients without developing MSUD due to extrahepatic BCKDH activity.





Methods &Results

This study retrospectively reviews the experience at King Fahad Specialist Hospital in Dammam, where seven patients with MSUD underwent LT, with their explanted livers subsequently transplanted into seven other recipients. The results demonstrate the feasibility and safety of this approach, with a 100% survival rate for MSUD patients at a median follow-up of 2.9 years. For the domino recipients, the 3-year graft and patient survival rate was 71.4%, with two graft-related fatalities.





Conclusion

The study highlights the importance of careful recipient selection, optimal graft-to-recipient weight ratio, and the potential for hybrid dual graft transplantation in cases where graft volume is insufficient. The findings suggest that DLT using MSUD livers is a viable option, particularly in regions with limited deceased donor activity, and should be considered in mature liver transplant programs to address organ shortages.
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Introduction

Maple Syrup Urine Disease (MSUD) is recognized as an autosomal recessive monogenic inherited disorder characterized by mutations in the branched-chain ketoacid dehydrogenase (BCKDH) complex. These mutations result in the loss of function of this enzyme complex, leading to the accumulation of branched-chain amino acids (BCAAs) such as leucine, isoleucine, and valine (1, 2).

The consequences of MSUD can be severe, encompassing neurological disabilities, coma, brain edema, and even mortality. While dietary management can mitigate symptoms, severe cases often necessitate liver transplantation to provide a permanent solution and prevent neurological complications (3, 4).

Liver transplantation (LT) emerges as a paramount therapeutic strategy for MSUD due to the liver’s pivotal role in accounting for 9% to 13% of the body’s total BCKDH production. Through LT, restoration of BCAA homeostasis becomes feasible, thereby mitigating the risk of enduring neurological sequelae (1, 5, 6).

Notably, the liver procured from a donor with MSUD maintains both structural and functional integrity, rendering it suitable for use as a graft in domino liver transplantation (DLT). DLT represents a logical approach aimed at expanding the donor pool, with recipients of an MSUD domino graft being spared from developing the disease, as BCAA metabolism occurs predominantly in extrahepatic tissues, notably the kidneys and muscles (7, 8).

By amalgamating existing literature with our institutional experience at King Fahad Specialist Hospital (KFSH) in Dammam, encompassing seven patients who underwent domino liver transplantation from MSUD liver grafts, this report endeavors to furnish invaluable perspectives on the role of MSUD liver grafts as a source of, underscoring its potential to confer enduring metabolic correction, elucidating its feasibility outcome.





Method

Between November 2009 and December 2023, our center performed 471 liver transplant, of which 276 (58.5%) were living donor liver transplants, including 106 (22.5%) pediatric liver transplants for recipients under 18 years old. Notably, 10 of these pediatric cases were diagnosed with maple syrup urine disease (MSUD), with 7 patients subsequently underwent domino liver transplants utilizing livers from individuals with MSUD at King Fahad Specialist Hospital in Dammam.

Data pertaining to both donors and recipients were meticulously gathered through a combination of retrospective examination of medical records and the maintenance of a prospectively collected database, all conducted with prior approval from the hospital’s ethics committee.

In evaluating potential recipients with MSUD, our standard protocol involved a thorough assessment, including computed tomography with volumetry to measure the liver volume and assess the vascular anatomy. Notably, three MSUD livers were deemed unsuitable for domino liver transplantation due to either insufficient graft volume or complex vascular anatomy.

Of the seven MSUD donors, six received left lateral segment (LLS) liver grafts from living donors, while one received a full liver graft from a deceased donor. Once suitability of the MSUD liver was confirmed in operation room, simultaneous exploration of the second recipient were initiated, with the liver being perfused with University of Wisconsin (UW) solution and maintained on ice until the hepatectomy of the second recipient was completed. Subsequently, the liver was flushed with albumin before implantation, and venoplasty was performed on the back table, involving the approximation of the right hepatic vein stump with the stump of the middle and left hepatic veins confluence to create a single orifice for anastomosis.

In the second recipient, the right hepatic vein and the confluence of the middle and left hepatic veins were connected together with a downward extension into the inferior vena cava, forming a generous orifice that was subsequently joined to the hepatic veins of the graft as a single anastomosis. Standard procedures were followed for portal vein and hepatic artery anastomosis, with duct-to-duct anastomosis or hepaticojejunostomy being performed based on the size of the duct on the donor side.





Results

Between November 2009 and December 2023, seven MSUD patients underwent liver transplantation, six of which were living donor liver transplants. The explanted MSUD livers were subsequently transplanted into seven recipients as domino allografts.

The median age of the MSUD recipients was 8.4 years, with a range from 2 to 13 years. All MSUD patients, except one, received living donor liver transplantation. The median age of the domino liver transplantation (DLT) recipients was 50.8 years, ranging from 40 to 61 years. The mean MELD score at transplantation for the MSUD liver (domino) recipients was 20.4, with a median of 17 and a range of 15 to 34. The diverse diagnoses among the recipients, which included hepatocellular carcinoma (HCC), non-alcoholic steatohepatitis (NASH), hepatitis B virus (HBV), and alcoholic liver disease (ALD), highlight the broad applicability of domino liver transplantation.

All the MSUD patients received the left lateral segment as a living donor liver transplant, except for one who received a full liver graft as a deceased donor liver transplant. The median graft weight was 189 grams, ranging from 195 to 380 grams (Table 1). The table shows our standard surgical technique for patients who received a living donor graft.


Table 1 | Demographic data for MSUD patients and MSUD graft recipient.



For venous anastomosis, the left hepatic vein (LHV) of the left lateral segment (LLS) was connected to the LHV of the recipient, and the left portal vein of the graft was anastomosed to the main portal vein of the recipient. For arterial reconstruction, the left hepatic artery of the graft was anastomosed to the common hepatic artery of the recipient. Finally, biliary reconstruction was achieved with a hepaticojejunostomy (Table 2).


Table 2 | Intra operative data of MSUD patients.



In our series, we strictly adhered to the principle that the safety and optimal outcome of the primary (MSUD) recipient take precedence over considerations for the secondary (domino) recipient. The technical aspects of the donor operation were not altered to accommodate the domino liver transplantation. This practice aligns with the widely accepted standard that prioritizes the primary recipient’s safety, even if it results in a domino graft that cannot be utilized. This approach is consistent with the principle outlined by Soltys et al., emphasizing that placing additional risk on the primary recipient to optimize the domino graft is not justified (9).

In this study, the graft-to-recipient weight ratio (GRWR) ranged from 0.79 to 1.08, with cold ischemia time (CIT) varying between 94 and 283 minutes, and warm ischemia time (WIT) ranging from 22 to 45 minutes. Hepatic venous anastomosis was achieved using same technique, the right hepatic vein (RHV) and the confluence of the middle hepatic vein (MHV) and left hepatic vein (LHV) were approximated with venoplasty and anastomosed to the confluence of the three hepatic veins in the recipient. In patient 7, who has a unique situation will be discussed later the hepatic veins of the graft were anastomosed to the MHV/LHV confluence in the recipient.

Portal vein anastomosis was consistently performed from the main portal vein (MPV) of the graft to the MPV of the recipient, except in patient 7, where the MPV was anastomosed to the right portal vein (RPV) of the recipient. Arterial anastomosis varied, with most patients receiving anastomosis from the common hepatic artery (CHA) to the right hepatic artery (RHA), while in patient 2, the CHA was connected to the right gastroepiploic artery, and in patient 4, a jump graft was used to connect the CHA to the infrarenal aorta. Biliary reconstruction was performed with duct-to-duct (D-D) anastomosis in all cases (Table 3).


Table 3 | Intraoperative data of MSUD graft recipient.



In the patient number 7, we have innovated scenario, we encountered a situation where the domino graft volume for the recipient was insufficient, prompting the utilization of a domino liver graft as part of a dual graft liver transplant by using LLS from living donor to augment the liver volume to meet the metabolic demands of the recipient, innovating what is called Hybrid dual graft liver transplant using domino and Living donors.

For MSUD patients the patient and graft survival are 100% at current median follow up 2.9 years ranging from 5–96 months. Two patients had developed Clavien-Dindo grade III complications; one had hepatic artery thrombosis in post operative day 5 which required re exploration and revision of the hepatic artery, the other one developed bile leak which required ultrasound guided drainage and the leak resolved conservatively.

For MSUD graft recipient, 3-year patient and graft survival are 71.4%.Patient number 4, the graft reperfusion after portal vein anastomosis was very slow and mosaic, next day after transplant, his lactate continue to rise up, His transaminases were >2000 and the INR was more than 9 in a picture suggesting primary nonfunctioning graft and he passed away in the same day. Patient number 5 developed a severe chest infection on post operative day 12 which required re intubation and then had developed clostridial difficile infection in the colon and he eventually deteriorated and developed septic shock and died on day 42 post-transplant. The remaining 5 survivors are doing well with follow up, only one has developed biliary stricture which required ERCP and stenting, all of them on regular follow up assessment of Valine, leucin and isoleucine levels on annual base and none of them required any diet modifications.





Discussion

Domino liver transplant for MSUD patients represents an innovation in the field of liver transplantation, offering a unique dual benefit. Firstly, it serves as a classical management strategy tailored to address the complex needs of MSUD patients. Moreover, domino liver transplantation also emerges as an essential tool in mitigating the persistent challenge of graft shortage within the transplantation community specially in countries with low deceased donor activity (6, 8, 10, 11).

In essence, domino liver transplant for MSUD patients not only represents a significant advancement in the personalized treatment of metabolic disorders but also serves as a strategic solution to enhance the efficiency and accessibility of liver transplantation services on a broader scale (12).

In our series, All except one of the donors for MSUD patients have been living donors who donated left lateral segments (LLS). This reflects the prevailing situation not only in our hospital but also throughout the entire region, where LDLT serves as the primary source of liver transplants (13, 14). However, this scenario presents a significant challenge.

Specifically, in LDLT, the vessels of the liver grafts from living donors tend to be shorter compared to those from deceased donor grafts. This discrepancy in vessel length necessitates careful consideration and balancing between the length of the vessels in MSUD patients and those that will be retained in the MSUD liver graft for domino transplant in another recipient. Navigating this delicate balance requires meticulous planning and surgical expertise to optimize outcomes for both the MSUD patients and MSUD liver recipients (15, 16).

Another pivotal factor in the success of domino liver transplantation for MSUD patients is the careful selection of domino liver graft recipients. Given that the domino liver is deficient in BCKDH enzyme activity, it is imperative to choose recipients who are free from any kidney or muscle diseases, as they will serve as the main source of BCKDH enzyme production. However, there have been no reports of de novo disease appearance in DLT patients with MSUD livers, since the liver accounts for only approximately 9%-13% of BCKDH activity in the entire body (7, 8, 11, 17). Our findings indicate that MSUD patients can be safe and effective liver donors for candidates with long-term life expectancy. Instead of being viewed as bridge grafts for a future normal allograft, MSUD patients can provide viable and durable donor livers.

Pediatric candidates are well-described for this option since DLT serves as an excellent alternative to deceased donor allografts, given the difficulty of finding a size-matched organ in this patient population. However, none of our recipients were pediatric (18). This could be because we are adopting the concept of reserving the domino grafts for patients who have no available living donor and those who have been on the waiting list for a long time. Since our primary liver transplant activity involves living donors, most of our potential pediatric recipients are presented with potential living donors.

Several studies have highlighted the advantages of selecting low MELD recipients for domino liver grafts to optimize outcomes (8, 17, 19, 20). In our study, the average MELD score of the recipients was 20, and the average age was 50 years old. This approach is rooted in theoretical hypotheses suggesting that despite the normal function and structure of the domino liver grafts except for the deficiency in BCKDH enzyme activity, the liver could potentially be affected by the metabolic crises experienced by the MSUD donor. In the recipient number 4, his MELD was relatively high 34 with significant amount of signs of portal hypertension which could be a reason that he could not survive such a marginal domino graft.

In our series of DLT in MSUD patients, we have underscored two critical considerations that have been pivotal in guiding our approach. Firstly, we prioritize ensuring that the graft volume of the donor liver destined for MSUD patients is sufficient, ideally around a GRWR of 1. This emphasis is crucial as the transplanted liver becomes the sole source of the BCKDH enzyme in the recipient’s body. Maintaining a robust BCAA hemostasis without the need for a restricted diet hinges upon the adequacy of the graft volume. Therefore, achieving an optimal GRWR ratio plays a pivotal role in securing the metabolic stability and long-term health of MSUD patients post-transplantation.

Secondly, paramount importance is placed on prioritizing the safety and well-being of both MSUD patients and their potential donors. This principle takes precedence over the desire to obtain a favorable domino liver graft for subsequent transplantation in another recipient. While the concept of utilizing the liver from an MSUD patient as a domino graft holds promise in expanding the donor pool, ensuring the safety of all individuals involved remains paramount. Thus, careful consideration and rigorous evaluation are undertaken to mitigate any potential risks to both the MSUD patient and the prospective donor.

Despite the technical and logistical challenges in DLT, in patient 7, we have expanded the use of domino livers by adding a left lateral segment (LLS) from a living donor as a dual graft liver transplant. This approach helps meet the metabolic demands of the recipient and avoids small-for-size syndrome. Hybrid dual graft liver transplantation using domino and living donors should be incorporated into the armamentarium of a mature live donor liver transplant and domino liver transplant center. It has been shown to facilitate the completion of the procedure while prioritizing safety for both the liver donor and the domino graft recipient, resulting in acceptable outcomes (21).

Many studies have reported 1-year patient survival rates in MSUD graft recipients ranging from 66.7% to 100% (7, 12, 17, 20). Our study demonstrated a 3-year patient and graft survival rate of 71.6%, with only one death attributed to graft-related reasons. The variance in the outcome in the studies may be related to many factors either related to graft itself or the factors related to the recipient, but some studies have reported the effect of cold ischemia time (CIT) on the graft survival which is logistically challenges as it required working of multiple surgical teams simultaneously which could lower the CIT, this logistic challenges is better managed in centers doing living donor liver transplant as they have the ability to overcome such a challenge (11, 15, 19).

Despite the relatively low number of DLT cases in our series, which may have limited impact on reducing the overall waiting list, this option can be crucial in countries with low deceased donor activity. For patients without available living donors, DLT offers a viable alternative that can potentially save lives. In regions where deceased donor organs are scarce, DLT can serve as a critical lifeline, providing an essential solution for those in need of transplantation. Therefore, the adoption of DLT using MSUD livers should be considered an important component of liver transplant programs, especially in areas with low deceased donor rates.





Conclusion

DLT using MSUD livers is a safe and viable option for liver transplantation with acceptable outcomes. However, it should be performed in centers with mature liver transplant programs. Although the number of DLT procedures is generally low, it can be the only solution for patients without available living donors, especially in regions with low deceased donor activity.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author/s.





Author contributions

MA: Supervision, Writing – review & editing. RaA: Writing – original draft. EG: Writing – original draft. HM: Investigation, Methodology, Writing – review & editing. BS: Methodology, Writing – review & editing. IK: Conceptualization, Investigation, Writing – review & editing. IH: Conceptualization, Writing – review & editing. RB: Conceptualization, Writing – review & editing. ReA: Conceptualization, Writing – review & editing. MT: Writing – review & editing. AZ: Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





References

1. Fagiuoli, S, Daina, E, D’Antiga, L, Colledan, M, and Remuzzi, G. Monogenic diseases that can be cured by liver transplantation. J Hepatol. (2013) 59:595–612. doi: 10.1016/j.jhep.2013.04.004

2. Suryawan, A, Hawes, JW, Harris, RA, Shimomura, Y, Jenkins, AE, and Hutson, SM. A molecular model of human branched-chain amino acid metabolism. Am J Clin Nutr. (1998) 68:72–81. doi: 10.1093/ajcn/68.1.72

3. Blackburn, PR, Gass, JM, Vairo, FPE, Farnham, KM, Atwal, HK, Macklin, S, et al. Maple syrup urine disease: mechanisms and management. Appl Clin Genet. (2017) 10:57–66. doi: 10.2147/TACG.S125962

4. de Lonlay, P, Posset, R, Mutze, U, Mention, K, Lamireau, D, Schiff, M, et al. Real-world management of maple syrup urine disease (MSUD) metabolic decompensations with branched chain amino acid-free formulas in France and Germany: A retrospective observational study. JIMD Rep. (2021) 59:110–9. doi: 10.1002/jmd2.12207

5. Barshop, BA, and Khanna, A. Domino hepatic transplantation in maple syrup urine disease. N Engl J Med. (2005) 353:2410–1. doi: 10.1056/NEJM200512013532220

6. Wall, SP, Plunkett, C, and Caplan, A. A potential solution to the shortage of solid organs for transplantation. JAMA. (2015) 313:2321–2. doi: 10.1001/jama.2015.5328

7. Diaz, VM, Camarena, C, de la Vega, A, Martinez-Pardo, M, Diaz, C, Lopez, M, et al. Liver transplantation for classical maple syrup urine disease: long-term follow-up. J Pediatr Gastroenterol Nutr. (2014) 59:636–9. doi: 10.1097/MPG.0000000000000469

8. Marques, HP, Barros, I, Li, J, Murad, SD, and di Benedetto, F. Current update in domino liver transplantation. Int J Surg. (2020) 82S:163–8. doi: 10.1016/j.ijsu.2020.03.017

9. Soltys, K, Mazariegos, G, and Bucuvalas, J. Domino liver transplantation: Don’t slip in the pool. Liver Transpl. (2022) 28:1829–30. doi: 10.1002/lt.26561

10. Matsunami, M, Fukuda, A, Sasaki, K, Uchida, H, Shigeta, T, Hirata, Y, et al. Living donor domino liver transplantation using a maple syrup urine disease donor: A case series of three children - The first report from Japan. Pediatr Transpl. (2016) 20:633–9. doi: 10.1111/petr.2016.20.issue-5

11. Popescu, I, and Dima, SO. Domino liver transplantation: how far can we push the paradigm? Liver Transpl. (2012) 18:22–8. doi: 10.1016j.hpb.2023.03.006


12. Buijk, MS, van der Meer, JBL, Ijzermans, JNM, Minnee, RC, and Boehnert, MU. Expanding the living donor pool using domino liver transplantation: a systematic review. HPB (Oxford). (2023) 25:863–71. doi: 10.1016/j.hpb.2023.03.006

13. Zidan, A, Momani, H, Sengupta, B, Abdullah, R, Kuriri, H, Mawaldi, M, et al. Groundbreaking dual-graft living donor liver transplant utilizing full right and left lateral lobe grafts: A landmark debut in the Kingdom of Saudi Arabia. Exp Clin Transpl. (2024) 22:71–4.

14. Zidan, A, Sturdevant, M, Alkhail, FA, Alabbad, S, Boehnert, MU, and Broering, D. The first two cases of living donor liver transplantation using dual grafts in Saudi Arabia. Ann Saudi Med. (2019) 39:118–23. doi: 10.5144/0256-4947.2019.118

15. Feier, FH, Miura, IK, Fonseca, EA, Porta, G, Pugliese, R, Porta, A, et al. Successful domino liver transplantation in maple syrup urine disease using a related living donor. Braz J Med Biol Res. (2014) 47:522–6. doi: 10.1590/1414-431X20143830

16. Kitchens, WH. Domino liver transplantation: indications, techniques, and outcomes. Transplant Rev (Orlando). (2011) 25:167–77. doi: 10.1016/j.trre.2011.04.002

17. Mazariegos, GV, Morton, DH, Sindhi, R, Soltys, K, Nayyar, N, Bond, G, et al. Liver transplantation for classical maple syrup urine disease: long-term follow-up in 37 patients and comparative United Network for Organ Sharing experience. J Pediatr. (2012) 160:116–21 e1. doi: 10.1016/j.jpeds.2011.06.033

18. Raghu, VK, Carr-Boyd, PD, Squires, JE, Vockley, J, Goldaracena, N, and Mazariegos, GV. Domino transplantation for pediatric liver recipients: Obstacles, challenges, and successes. Pediatr Transpl. (2021) 25:e14114. doi: 10.1111/petr.14114

19. Celik, N, Squires, JE, Soltys, K, Vockley, J, Shellmer, DA, Chang, W, et al. Domino liver transplantation for select metabolic disorders: Expanding the living donor pool. JIMD Rep. (2019) 48:83–9. doi: 10.1002/jmd2.12053

20. Marin-Gomez, LM, Gomez-Bravo, MA, Barrera-Pulido, L, Bernal-Bellido, C, Alamo-Martinez, JM, Suarez-Artacho, G, et al. Outcomes of domino liver transplantation: a single institution’s experience. Transplant Proc. (2010) 42:644–6. doi: 10.1097TXD.0000000000001681


21. Zidan, A, Momani, H, Sengupta, B, Abdullah, R, Bader, R, Khan, I, et al. Expanding the donor pool to the ultimate level: introducing the revolutionary hybrid dual graft liver transplant using domino and living donors. Transplant Direct. (2024) 10:e1681. doi: 10.1097/TXD.0000000000001681




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Al Qahtani, Aloufi, Gaw, Momani, Sengupta, Khan, Hassan, Bader, Abdullah, Tawfeeq and Zidan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu.2025.1579945_cover.jpg
& frontiers | Frontiers in Immunology

Unlocking hope: domino liver
transplantation for maple syrup syndrome, a
single center experience work carried out at

the King Fahad Specialist Hospital





OEBPS/Images/table3.jpg
CIT (min.) WIT (min.) Hepatic venous anastomosis Portal Vein  Hepatic artery  Biliary

anastomosis  anastomosis anastomosis
1097 94 45 RHV and confluence of MHV/LHV are MPV to MPV 2 separate anastomosis = D-D
approximated with venoplasty and anastomosed to RHA&LHA
to the confluence of the 3 HVs in the recipient
2 081 195 MPV to MPV CHA with right D-D
gastroepiploic artery
3 1.08 240 22 MPV to MPV CHA to RHA D-D
4 08 240 30 MPV to MPV CHA to infrarenal D-D

aorta with jump graft

5 087 269 36 MPV to MPV CHA to RHA D-D
6 079 283 29 MPV to MPV CHA to CHA D-D
7 091% 236 32 The HVs of the graft anastomosed to the MPV to RPV CHA to RHA D-D

MHV/LHV confluence in the recipient





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Unlocking hope: domino liver transplantation for maple syrup syndrome, a single center experience work carried out at the King Fahad Specialist Hospital

      

        		

          Background

        



        		

          Methods &Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Method

        



        		

          Results

        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
MSUD Patient

MSUD graft recipient

Weight (Kg) Liver weight (gm) Weight (Kg) Diagnosis
12 2845 554 55 56.6 HCC 17
5 18 1499 54 613 NASH 13
12 394 531 48 4858 HBV 24
13 37.7 693 41 86 NASH+HCC 34
7 23 607 57 69.5 NASH 23
8 219 542 61 7225 NASH 17
2 136 468 40 743 ALD 15





OEBPS/Images/table2.jpg
Type of the graft Weight of Hepatic venous  Portal Vein Hepatic artery Biliary

the graft anastomosis anastomosis anastomosis anastomosis
1 Full Liver 380 IVC to IVC MPV to MPV CHA to CHA D-D
2| LIS 195 LHV to LHV LPV to MPV LHA to CHA HJ
3| LLS 245 LHV to LHV LPV to MPV LHA to CHA H-J
4 LLS 230 LHV to LHV LPV to MPV LHA to CHA H-]
s s 220 LHV to LHV LPV to MPV LHA to CHA HJ
6 LIS 315 LHV to LHV LPV to MPV LHA to CHA H-J
7 LS 312 LHV to LHV LPV to MPV LHA to CHA HJ






