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Abstract

Introduction: Liver transplantation for paediatric patients

was started in Sri Lanka in 2020, focusing on living

donors. This retrospective study examines the donors

evaluated at the Colombo North Centre for Liver Disease

for the first twelve paediatric liver transplants.

Methods: Related donors and undirected donors were

encouraged. Donor assessment was done in stages:

initial screening, haematological investigations, imaging,

and ethical approval. Twelve donors were selected for

ethical approval and donor surgery.

Results: A total of 36 donors underwent workup. 24 were

rejected, and 12 were accepted. The reasons to reject

were abnormal LFTs and fatty liver disease 16 (67%),

the presence of comorbidities 5 (21%), and unfavourable

anatomy 2 (8%). In one donor (4%), surgery was

abandoned due to rising intraoperative lactate levels. Of

the rejected group, 17 were males and 7 were females,

and the median age was 33 (Range 43-20) years.

12 donors (7 related and 5 non-related) had a median

age of 33 (range 25-41) and a median BMI of 19.25

(16.3-22.5) and a male-to-female ratio of 7:5. Left lateral

sector donation was done in 6 while left lobe donation in

4 and right lobe donation in 2 were done respectively.

Conclusion: Fatty liver disease was the predominant

cause of donor disqualification. Living donor paediatric

liver transplantation is feasible in the Sri Lankan setting.

It would be a safer option due to the detailed donor workup

given the high prevalence of fatty liver disease in the

population.

Introduction

 Liver transplantation is the only curative treatment
for end-stage liver disease. Due to the complexity of the

procedure and lack of supporting infrastructure, the
progress of liver transplantation has been slow in Sri
Lanka. Cadaveric donor livers are the primary source of
organs in the West, while live donor liver transplant
(LDLT) has taken the lead in the East and Middle East [1].
Paediatric liver transplantation is even more challenging
considering the expertise needed in medical management,
technical challenges in inflow and outflow reconstruction
and management of graft size [2].

 In this background, LDLT for paediatric patients was
started in Sri Lanka in 2020, focusing on living donors [3].
This retrospective study looks at the donors who were
evaluated in the Colombo North Centre for Liver Disease
for the first twelve paediatric liver transplants.

Methods

The donor assessment process was started once the
child was listed for liver transplantation. Related donors
and undirected, unrelated donors were encouraged. In
the first consultation, a detailed meeting was held with
the donor and his/her family to explain the surgery using
a standard information leaflet. There were 36 donors
evaluated for the 12 LDLTs performed. Donor assessment
was done in three stages.

1. Basic clinical evaluation and haematology
At the first contact, donors were explained in detail

about the donation process and the risks. Background
social status and medical history were evaluated. Donors
between 21 to 45 years were evaluated. Donors with
medical comorbidities, clear history of blood bone
infections, malignancies and doubts in consent were not
evaluated further. Previous donation of a kidney was
considered a relative contraindication at this point of the
transplant program.
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Potential donors’ liver profile, renal profile, lipid
profile, blood count and diabetic status were assessed.
All patients underwent ultrasound scans by a single
assessor to assess the presence of fatty liver and liver
anteroposterior and lateral lengths. The surgical team
evaluated the results, and suitable candidates were
evaluated further.

2.  Advanced biochemistry and referrals
The donor underwent a detailed assessment of

infective status and metabolic status. Donors’ cardiac
status, dental assessment, psychological fitness for
surgery, and anaesthetic assessment were done at this
stage. All donors underwent a fibro scan.

3.  Imaging
Finally, donors underwent triphasic CT abdomen

with portal vein, coeliac axis angiogram, and magnetic
resonance cholangiogram (MRC). After evaluating the CT
scan, the donors’ final anatomical suitability was assessed.
Donors with complex anatomical variations were excluded.
The transaction plane was indicated to the radiologist
before the volumetric assessment, which was done using
OsiriX MD software. Recipient graft recipient weight ratio
(GRWR) between 1.5 and 4 was considered optimal.

Once the medical assessment was completed, donor
and recipient details were submitted to the Ethical Review

Committee at North Colombo Teaching Hospital, Ragama
for approval. Eventually, 12 donors completed the
donation.

A fast-track donor workup was done in the case of
acute liver failure. Emergency approval was obtained from
the Director General of Health Services. This expedited
workup was done within 12 hours in our setup with the
support of the clinical and para-clinical teams.

Results

Thirty-six donors underwent workup. 24 were
rejected, and 12 were accepted. The reasons to reject were
abnormal LFTs and fatty liver disease 16 (67%), the
presence of comorbidities 5 (21%), and unfavourable
anatomy 2 (8%). In one donor (4%), surgery was
abandoned due to rising intraoperative lactate levels.

Only 33% of the potential donors completed donation.
Fatty liver disease and abnormal liver biochemistry were
the commonest reasons for turning down. Twelve
successful donors (7 related and 5 non-related) had a
median age of 33 (range 25-41) and a median BMI of 19.25
(16.3-22.5) (Table 1). Seven were males, and five were
females. Left lateral sector donation was done in 6, left
lobe donation in 4 and right lobe donation in 2 were done
respectively. None of the donors had postoperative
complications.

Stage 1 - Basic clinical evaluation and
counselling

Stage 2 - Advanced biochemistry
and referrals

Stage 3 - Advanced imaging, MDT and ethical
approval

• History
• Exmaination
• Blood grouping
• Basic biochemistry and
  haematology
• USS abdomen
• Donor counselling

• Hepatitis infective status
• HIV and VDRL status
• Cardiac assessment
• Psychological assessment
• Anaesthetic assessment
• Fibroscan

• CECT
• MRCP
• MDT
• Ethical approval

 Figure 1. The stages of donor workup.



76 Ceylon Medical Journal

Original article

Discussion

Out of  836 potential liver donors evaluated, 12
donated to paediatric recipients. The commonest reason
for rejection was related to NAFLD. The 12 donors had an
uncomplicated recovery. Paediatric liver transplantation
differs from adult LT due to the need for a smaller graft.
LDLT and in situ or back table split of a deceased donor
graft are viable options for obtaining smaller grafts in
paediatric liver transplantation [4].

Data comparing split and living donor liver transplants
have shown no overall difference in the outcome [5].
However, when the left lateral segment living donor and
disease donor grafts were evaluated, a better outcome
was seen with live donors [6]. Much lower rates of graft
dysfunction and arterial complications were reported with
living donor grafts. This is an interesting observation

Reason for rejection Percentage

1. Fatty liver disease 67%  (16)
2. Other comorbidities 21%  (05)
3. Unfavourable anatomy 8%  (02)
4. Other  – high lactate 4%  (01)

Table 2.  Indications for rejection of the donor

1 PFIC type 3 38 Mother LLS 309 868 83.6 150 3 4

2 Seronegative autoimmune 37 Mother LLS 285 663 77.2 330 3 5
liver disease

3 Wilson’ disease 25 Monk RL 459 330 40.3 550 3 4

4 Auto immune hepatitis 25 Monk RL 450 346 41.2 600 2 5

5 Sero-negative autoimmune 36 Father LLS 245 902 81.2 350 3 12
hepatitis

6 Biliary Atresia 33 Monk LLS 296 832 76 350 2 11

7 Wilson’s Disease 43 Father LLS 236 767 87.1 100 2 7

8 Sero negative  autoimmune 28 Monk LL 318 493 51 450 2 6
hepatitis

9 Biliary atresia 33 Mother LL 153 1006 76.8 300 2 4
(Kasai not done)

10 Wilson’s Disease 29 Mother LL 436 746 66.1 550 2 7

11 Sero negative autoimmune 27 Mother LLS 200 - - 400 3 10
hepatitis

12 Wilson’s disease 37 Monk LL 349 866 70.6 500 3 5

Table 1.  Perioperative data of the successful donors

Donor Recipient Donor Relationship Donor Graft Residual Blood ICU Hospital
Number indication age segment weight volume loss  stay stay

for transplant (g) (days) (days) (days)
ml %

PFIC – progressive familial intrahepatic cholestasis, LL – left lobe, RL–- Right lobe, LLS – Left lateral sector.

relevant in the Sri Lankan setting, where a large proportion
of our population has an ultrasonically detectable fatty
liver [7]. The absence of significant fatty liver is a selection
criterion for a liver split [8]. Further accurate, objective
assessment of the presence of fatty liver is a practical
challenge in our cadaveric donor assessment. Short ICU
stay and minimum inotropic requirement are some of the
other criteria considered before accepting a liver for
splitting. In Sri Lanka, most donor offers have an ICU stay
of more than five days with high inotrope requirement by
the time brain stem testing and consenting are done.
Considering all LD split may be a pragmatic option for our
patients.

Our previous data demonstrated that almost half of
our donors were turned down due to the presence of fatty
liver [9]. However, conversion rates were higher in donors
for paediatric patients. In the paediatric donor pool, parents
and other potential donors were much younger and good
candidates for LD. In comparison, donors of the adult
recipients were much older, leading to poor-quality livers
in them. Their siblings were in an older age group and had
poor-quality livers [10].

Some LDLT programs in Asia have reported good
outcomes using steatotic donor livers [11]. A strict caloric
restriction regimen and exercise helped reduce steatosis
and improve the outcomes. Since most of the rejected
donors had grade two fatty liver, Sri Lanka may have to
resort to donor optimisation in the MDT setting.
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Another interesting aspect was non-directed
altruistic donors. Twelve donors visited the liver clinic
with the intention of non-directed donation. Out of them,
nine were meditating Buddhist monks. All the monks
had low BMI and non-fatty livers. Even though the data
are not published, in Sri Lanka, non-related altruistic
donation has become the main mode of supplying organs
in kidney transplantation. Altruistic non-related donation
is gaining momentum in liver transplantation in the West
[12]. Organ trafficking and commercial donation is a
concern in unrelated donation. Streamlining the approval
process for donation and making the clinician
accountable for the approval process can strengthen
the unrelated altruistic donation.

30 % of the monks had already donated a kidney by
the time they volunteered for liver donation, and they
were turned down. However, previous data on multiple
organ donations indicated its safety [13]. This included
liver first, kidney first and lung first. However, we were
reserved in selecting these donors considering the stage
we were in our living donor liver transplant program.

In conclusion, living donor paediatric liver trans-
plantation is feasible in the Sri Lankan setting. It would
be a safer option due to the time available for accurate
donor workup and optimisation in a country with a high
prevalence of fatty liver disease in the population.

Authors’ contributions

All authors contributed to the clinical management
of the patient and manuscript writing. All authors read
and approved the final manuscript.

Competing interests

None declared.

Acknowledgements

All the staff of CNTH, Ragama, involved in the
patient management.

Ethical aspects

No ethics concerns identified.

Funding

None received.

References

1. Shukla A, Vadeyar H, Rela M, Shah S. Liver
Transplantation: East versus West. J Clin Exp Hepatol
[Internet]. 2013 [cited 2023 Sep 11]; 3(3): 243. Available
from: /pmc/articles/PMC3940244/

2. Mohan N, Vohra M. Challenges in Pediatric Liver
Transplant. Peri-operative Anesthetic Management in

Liver Transplantation [Internet]. 2023 [cited 2023 May
7]; 471-9. Available from: https://link.springer.com/chapter/
10.1007/978-981-19-6045-1_35

3. Siriwardana R, Thilakarathne S, Fernando M, Gunetilleke
MB, Weerasooriya A, Appuhamy C. First paediatric live
donor liver transplant in Sri Lanka with 1 year outcome:
challenges for the future. Sri Lanka Journal of Surgery
[Internet]. 2021[cited 2023 May 7]; 39(3): 33. Available from:
http://sljs.sljol.info/articles/10.4038/sljs.v39i3.8901/

4. Emre S, Umman V. Split liver transplantation: an overview.
Transplant Proc. [Internet]. 2011[cited 2023 Sep 11]; 43(3):
884-7. Available from: https://pubmed.ncbi.nlm. nih.gov/
21486620/

5. Cherukuru R, Reddy MS, Shanmugam NP, Rajalingam R,
Kota V, Gunasekaran V, et al. Feasibility and Safety of Split-
Liver Transplantation in a Nascent Framework of Deceased
Donation. Liver Transplantation 2019; 25(3).

6. Dalzell C, Vargas PA, Soltys K, Dipaola F, Mazariegos G,
Oberholzer J, et al. Living Donor Liver Transplantation vs.
Split Liver Transplantation Using Left Lateral Segment Grafts
in Pediatric Recipients: An Analysis of the UNOS Database.
Transplant International 2022; 35: 70.

7. Dassanayake AS. Nonalcoholic Fatty Liver Disease:
Identifying the Disease Burden in Sri Lanka. Euroasian J
Hepatogastroenterol [Internet]. 2018 [cited 2023 May
8]; 8(1): 69. Available from: /pmc/articles/PMC6024049/

8. Broering DC, Schulte am Esch J, Fischer L, Rogiers X. Split
liver transplantation. HPB (Oxford) 2004; 6(2): 76-82.

9. Silva H, Siriwardana RC, Niriella MA, Dassanayake AS,
Liayange CAH, Gunathilake B, et al. Nonalcoholic fatty liver
disease among potential live liver donors – a preliminary
experience from Sri Lanka. Vol. 33, Indian Journal of
Gastroenterology: Official Journal of the Indian Society of
Gastroenterology, India; 2014; 33: 573-4.

10. Silva H, Siriwardana RC, Niriella MA, Dassanayake AS,
Liayange CAH, Gunathilake B, et al. Nonalcoholic fatty
liver disease among potential live liver donors – a preliminary
experience from Sri Lanka. Indian J Gastroenterol [Internet].
2014 Nov 1 [cited 2023 Sep 11]; 33(6): 573-4. Available
from: https://pubmed. ncbi.nlm.nih.gov/24882252/

11. Chu MJJ, Dare AJ, Phillips ARJ, Bartlett ASJR. Donor
Hepatic Steatosis and Outcome After Liver Transplantation:
a Systematic Review. Journal of Gastrointestinal Surgery
[Internet]. 2015 Sep 20 [cited 2021 May 2]; 19(9): 1713-24.
Available from: https://pubmed.ncbi.nlm.nih.gov/25917535/

12. Cotter TG, Minhem M, Wang J, Peeraphatdit T, Ayoub F,
Pillai A, et al. Living Donor Liver Transplantation in the
United States: Evolution of Frequency, Outcomes, Center
Volumes, and Factors Associated with Outcomes. Liver
Transplantation 2021; 27(7): 1019-31.

13. Henderson M, DiBrito S, … AT, 2018 undefined. Landscape
of living multiorgan donation in the United States: a registry-
based cohort study. ncbi.nlm.nih.gov [Internet]. [cited 2023
May 29]; Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC6029711/


