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Nota Prévia

A presente Tese € muito mais do que o resultado de uma extensa pesquisa
bibliografica ou de um conjunto de resultados interpretados de forma rigorosa e

cientifica; é também o reflexo de dois anos de trabalho, aprendizagem e crescimento.

Quando me desafiaram a estudar o Dador Vivo de Figado nada sabia sobre o
tema. Recordo-me de partilhar com o meu Orientador que precisava de fazer uma
pesquisa antes de poder aceitar o desafio, uma vez que sempre quis fazer a minha
primeira Tese sobre algo com que me identificasse e que tivesse um significado para
mim. Li varios artigos sobre morbi-mortalidade e qualidade de vida dos Dadores Vivos,
todos eles cientificamente rigorosos e metddicos, mas, apesar de ja o esperar, nenhum
respondeu a minha maior questdo: mas afinal quem s&o estas pessoas que doam parte
do seu figado aos seus filhos, sobrinhos e outros? Talvez tenha sido esta a principal

razao para me ter debrugcado sobre este tema.

Apesar de ter percorrido um longo caminho até encontrar todas as ferramentas
que fazem parte dos métodos desta Tese, considero que o verdadeiro ponto de partida
para este trabalho ocorreu no dia em que contactei pela primeira vez com um Dador.
Recordo-me como se fosse hoje, estavamos s6 os dois e eu procurava, a todo o custo,
seguir os questionarios e n&o dispersar. Havia perguntas nos questionarios que me
deixavam apreensiva e receosa como “O recetor esta vivo? De boa saude?” ou entao,
e esta assustava-me particularmente, “Se pudesse voltar atras, doaria novamente?”. E
facil saber o que dizer quando as respostas sido positivas, mas... e se ndo forem?
Enquanto aluna, a minha experiéncia em comunicagao com doentes esta ainda a iniciar-
se e, apesar de nas primeiras entrevistas ter recebido respostas com as quais me sentia
confortavel, sabia que mais tarde ou mais cedo iria ter que lidar com o outro lado do

Dador Vivo.

Todos os Dadores me tocaram, mas houve dois que me marcaram

particularmente. Vou chamar-lhes Jo&o e Miguel.

O Jodo é um jovem pouco mais velho que eu, tem uma menina a quem doou,
sem pensar duas vezes, parte do seu figado. Recordo-me de me ter falado do quéao
dificil foi voltar a vida ativa depois da cirurgia, ndo por questdes de saude, mas sim pela
falta de capacidade dos outros para compreenderem que tinha sido submetido a uma

intervencgao cirurgica major da qual ndo precisava. Dizia-me que se sentia sem apoios



externos e que a situagcdo no trabalho estava cada vez mais complicada, estava
preocupado. Ja sabia que a resposta a primeira pergunta acima mencionada seria
positiva e tinha a certeza que o Joao voltaria a doar sem qualquer duvida. O que nao
estava a espera era que quando o questionasse sobre a incisdo abdominal e o seu
resultado estético, olhasse para mim perplexo com a pergunta, como quem nao
compreende como € que alguém se pode importar com a questdo estética, e me
respondesse que a enorme incisdo no seu abdomen tinha muito significado para ele,
vendo-a como uma tatuagem que partilha com a filha e que os unira para sempre, dada

a semelhanca entre as cicatrizes dos dois. Achei isto lindissimo.

O Miguel é um jovem muito ativo, tem um filho e doou parte do seu figado a sua
sobrinha. Quando o vi pela primeira vez, passavam seis meses desde a cirurgia,
queixava-se que ainda nao tinha conseguido voltar a sua vida em pleno, ndo conseguia
fazer o desporto que estava habituado, ndo conseguia brincar com o seu filho por causa
dos esforcos fisicos, mas parecia encarar tudo de forma positiva. Novamente,
respondeu-me aquilo que eu mais desejava ouvir: que a bebé estava viva e de boa
saude e que doaria novamente. Passados dois meses, soube que a bebé havia falecido.
O Miguel veio novamente a consulta do meu Orientador e tive a oportunidade de falar
com ele um bocadinho. Nao tive coragem de |he fazer a primeira pergunta, ja sabia que
a resposta seria “ndo”. No entanto, deixei o nervosismo e o receio de lado, e senti-me a
vontade para o questionar: “Miguel, e agora, doaria novamente?”. Ele ficou parado a
olhar para mim como se nao percebesse a minha duvida e respondeu-me: “Claro,
apesar de a menina ter falecido, tenho a certeza que se fez tudo o que estava ao nosso
alcance e, além disso, pude dar aos pais mais um tempinho feliz com ela”. Depois deste
dia fiz questdo de me manter a par do estado fisico e psicolégico do Miguel, sei que vai
tendo altos e baixos, tem tido dificuldade em lidar com o triste desfecho, mas acaba

sempre por me dizer que valeu a pena.

Ao longo dos ultimos meses fui-me apercebendo que os Dadores sdo pessoas
especiais, olham para o que os rodeia de forma diferente, valorizam cada pequena coisa
da vida e, acima de tudo, sdo um exemplo de altruismo e coragem. Um dia o meu
Orientador disse-me que, enquanto cirurgides, temos um poder terrivel por, com um
bisturi, podermos agredir outro ser humano, com o seu consentimento, na esperanca
de Ihe trazer beneficio. Os Dadores s&o submetidos a uma intervengao cirurgica major
da qual ndo beneficiam diretamente. Dai que devamos ter presente, mais do que nunca,
o principio da medicina Primum non nocere e que estudar o verdadeiro impacto desta

cirurgia seja tdo importante, quer para garantir a sua segurancga, quer para lhes poder



responder com maior certeza a algumas questdes que possam ter antes de aceitar este

desafio.

Tenho vindo a refletir e, ndo sera, na verdade, o Transplante Hepatico de Dador
Vivo o maior beneficio das suas vidas? Penso que sim. Os Dadores tem algo que os
distingue das outras pessoas, todos eles passaram por altos e baixos, muitos viram o
desfecho sorrir-lhes, outros tiveram que encarar a perda e, por vezes, a sensagao de
ter sido em vao, mas acredito que sdo essas mesmas caracteristicas que os tornam
unicos que os fazem ultrapassar as adversidades e, no fim de tudo, afirmarem que

doariam de novo e encontrarem finalmente a paz.

Este trabalho, como disse acima, significa muito mais que um estudo de
qualidade de vida gastrointestinal. Além de ter contribuido em muito para a minha
formacao cientifica, mudou-me, quer enquanto futura médica, quer enquanto pessoa.
Com esta Tese apercebi-me da fragilidade do ser humano e de como é grande a nossa
responsabilidade enquanto médicos. Foi dificil, semana a semana, manter a postura
rigorosa de cientista e ndo permitir que as emogdes entrassem em campo para que o
trabalho fosse realizado com maxima clareza de raciocinio e da forma objetiva que esta
Tese exigia. No entanto, nunca deixei de pensar nos Dadores e em tudo o que me
ensinaram, deixei sim que essas emocdes fortes fossem o motor para a minha
motivagao, dedicacdo e empenho na realizacdo deste trabalho, sobretudo porque os

Dadores assim o merecem.
O caminho percorrido até aqui ndo podia ter sido mais gratificante, sinto que nao
sé me marcou a mim, como aos que caminharam lado a lado comigo, trilhando sempre

aquele que acredito ser o caminho justo e correto.

E assim termino, concluindo que esta € a Tese que eu quis escrever e com a

qual me identifico.

Os Dadores sao, de facto, seres humanos especiais.
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Abstract

Background:

Living donor liver transplantation (LDLT) is an accepted option for patients with end-
stage liver disease. However, it potentially carries the risk of donor morbi-mortality, as
well as long-term functional impairment. Cholecystectomy is performed routinely in the
donor intervention but the long-term effect on gastrointestinal (Gl) related quality of life
(QoL) has never been explored previously. This study evaluated living donors’ overall,

abdominal wall-related, activity-level and gastrointestinal-related QoL.

Material/Methods:

In total, 21 living liver donors (LLD) (57% females, mean age 45+9 years) were compared
to a control group (29 patients) undergoing cholecystectomy for gallbladder polyps (45%
females, mean age 46+7 years). LLD’s and controls (Ctl) were divided into two age
groups: LLD-Y and Ctl-Y (25-45 years); and LLD-O and Ctl-O (46-65 years). Generic
SF-36, Gastrointestinal Quality of Life Index (GIQLI), EuraHS for abdominal wall status
assessment and Questionnaire of Physical Activity (IPAQ) were performed. Standard

age-adjusted Portuguese population (PP) SF-36 scores were used.

Results:

Global QoL results were better than PP scores and not inferior when compared to
controls, scoring higher in the LLD-Y group in domains such as vitality and mental health
(p<0.05). The abdominal wall impact was minimal, and the activity level was
significatively higher in LLD-Y than in Ctl-Y. Overall Gl-related QoL was very close to the
maximum score, and gastrointestinal symptoms were significantly less in LLD-O

compared with Ctl-O.

Conclusion:
LDLT had no impact on donors’ general, abdominal wall-related QoL or activity-level.
The performance of cholecystectomy apparently had no impact on the development of

Gl-related symptoms.

Key-words: Liver Transplantation, Living Donor, Quality of Life, Cholecystectomy, Post-

cholecystectomy syndrome
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Resumo

Introducgao:

O Transplante Hepatico com Dador Vivo é uma solugcdo de recurso para doentes
hepaticos em estadio terminal, particularmente em idade pediatrica. No entanto, este
procedimento cirdrgico pode acarretar riscos para o dador, ndo apenas ao nivel da
morbi-mortalidade, mas também relacionados com a qualidade de vida a longo prazo.
Apesar do Dador ser submetido, por rotina, a uma colecistectomia durante a sua
intervencgao, o impacto desta na qualidade de vida gastrointestinal a longo prazo nunca
foi anteriormente investigado. Este estudo procurou avaliar a qualidade de vida dos
dadores a nivel global, gastrointestinal, relacionada com a parede abdominal e ainda o

nivel de atividade fisica.

Materiais e Métodos:

No total, 21 dadores vivos de figado (57% mulheres, idade média 45+9) foram
comparados com um grupo de controlo (Ctl) composto por 29 doentes submetidos a
colecistectomia por podlipos vesiculares (45% mulheres, idade média 46+7 anos). Os
dadores vivos e os controlos foram divididos em dois grupos etarios: LLD-Y e Ctl-Y (25-
45 anos); e LLD-O e Ctl-O (46-65 anos). Foram realizados quatro questionarios: SF-36
para avaliar a qualidade de vida global; Gastrointestinal Quality of Life Index (GIQLI);
EuraHS para afericdo do status da parede abdominal; e Questionnaire of Physical
Activity (IPAQ). Foram também usados os valores standard do SF-36 para a populagéao
Portuguesa de acordo com a idade, para comparagédo da qualidade de vida geral dos

dadores.

Resultados:

Os resultados da qualidade de vida global foram melhores que a populac¢ao Portuguesa
e nao inferiores quando comparados com os controlos, tendo os dadores mais jovens
(LLD-Y) obtido scores mais altos em dominios como vitalidade e saude mental (p<0.05).
O impacto na parede abdominal foi minimo e o nivel de atividade fisica foi
significativamente mais alto nos LLD-Y que nos Ctl-Y. A qualidade de vida
gastrointestinal geral foi muito préxima do score maximo e os sintomas gastrointestinais

foram significativamente inferiores nos LLD-O em comparagao com os Ctl-O.
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Conclusao:

O Transplante Hepatico de Dador Vivo nao teve impacto na qualidade de vida geral,
gastrointestinal, relacionada com a parede abdominal e no nivel de atividade fisica dos
dadores. Aparentemente, a realizagdo da colecistectomia nao teve impacto no

desenvolvimento de sintomas gastrointestinais.
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Introduction

Living donor liver transplantation (LDLT) is an acceptable option for many patients with
end-stage liver disease, particularly in paediatric age [1-4]. However, it raises significant
concerns regarding possible donor morbidity and even mortality [1,2,5]. Furthermore, the
donor intervention may have major impact on the donor’s quality of life (QoL), not only
due to decreased general health (GH) status and physical activity level, but also to non-

specific gastrointestinal symptoms [6].

One possible factor is the role of routine cholecystectomy in the development of
postoperative gastrointestinal symptoms [6]. This is yet mostly unexplored as it is unique
to living donors of a liver graft. Due to concerns about both graft and liver remnant biliary
anatomy, LDLT is frequently performed with intraoperative cholangiography (IOC)
serving as a guide for the precise transection line of the biliary tree. Several alternatives
for accurate operative planning are emerging, such as magnetic resonance techniques,
indocyanine green fluorescence cholangiography and 3D-printed models, as well as
some technical variations for IOC with gallbladder conservation [7—10]. In spite of this
alternatives, cholecystectomy is routinely performed in the majority of centers performing
LDLT [9,11].

Removal of a normal gallbladder can lead to profound changes in the gastrointestinal
(Gl) physiology. Post-cholecystectomy the bile is released continuously into the
duodenum and dyspeptic symptoms, such as abdominal distention and diarrhoea, may
be observed after intake of high-fat diet [6]. Additionally, cholecystectomy shortens the
gut transit time by accelerating passage through the colon [12]. Patients commonly
present heartburn, nausea, fatty food intolerance and general abdominal discomfort,
potentially impairing daily activity. These symptoms might also be experienced by
patients undergoing cholecystectomy in the absence of biliary symptoms and lithiasis,
namely patients with gallbladder polyps (GP), in whom the gallbladder is removed to

exclude gallbladder carcinoma.

Moreover, the LDLT operation can also cause incisional pain and herniae, aesthetic
issues and other abdominal wall-related sequela that can have direct interference on
daily life. Although most studies have analysed the results of LDLT in the face of
postoperative morbidity and receptor outcome, there has been a shift in focus to the
donors’ long-term QoL. However, most studies have only looked into general QoL, which
may not accurately reflect the complexity of anatomical and functional changes suffered

as well as their long-term impact.
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In this study, we evaluated the long-term QoL and physical activity level of a population
of living donors. Specifically, we hypothesized that the cholecystectomy in LDLT is not
associated with any greater impairment in Gl QoL than in previously asymptomatic

patients without pre-existing lithiasis undergoing cholecystectomy.
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Materials and Methods

This study included two cohorts of patients: one study population and a control group.
The former consisted of 21 Living Liver Donors (LLD) (57% females) who were submitted
to hepatectomy for LDLT between 2001 and 2018 in Unidade de Transplantagdo
Hepatica Pediéatrica e de Adultos of Centro Hospitalar e Universitario de Coimbra
(Coordinator: Dr. Emanuel Furtado). The mean age of donors was 45+9 years.

In total, 29 LDLT were performed in our Center; four LLD refused to participate in our
study and four were unable to contact (Figure 1A).

All donors were American Society of Anaesthesiologists (ASA) Score | or Il.

All recipients were paediatric except one case — adult to adult LDLT for Familial
Amyloidotic Polyneuropathy - and all donors were closely related to the recipients: 20
cases from parent to child and one uncle to niece donation.

Donor preoperative assessment included a general physical exam, comprehensive
biochemical and serological screening and detailed imaging, as per institutional protocol.
Angio-Computed Tomography was routinely performed, for both vascular and volumetric
assessment, while Magnetic Resonance Cholangiopancreatography (MRCP) was
performed selectively, particularly in cases of full-left or full-right liver grafts. All donors
were assessed by an independent clinician, full consent was obtained and a formal

decision by the ethics committee was required to perform the procedure.

The grafts were left lateral segment in 16 cases; full left liver grafts in four and full right
liver graft in one case.

All procedures were performed by open approach, in most instances through a short
upper midline laparotomy with bilateral transversal extension (inverted T).

A transcystic perioperative cholangiography was carried out in every intervention,
requiring cholecystectomy. Procurement of the graft was performed as described by
Darwish et al [13].

Donor morbidity was as follows: five cases of minor morbidity (Dindo-Clavien grade Il -
two cases of biliary fistula, two cases of ileus and one case of superficial surgical site
infection); one case of major morbidity (Dindo-Clavien grade Illb — hemoperitoneum

requiring relaparotomy) [14]. There was no mortality.
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Regarding the control population, in the first stage, 129 patients who underwent
laparoscopic cholecystectomy between 2001 and 2018 in the Department of Surgery of
Centro Hospitalar e Universitario de Coimbra (Head of Department: Dr. Hélder Carvalho)
were selected. Indication for surgery was the ultrasonographic finding of a polyp with
size greater than 10 mm and the inability to rule out gallbladder cancer. Patients with
unequivocal signs of gallbladder cancer (large mass, liver parenchyma invasion,
enlarged lymph nodes) were treated with upfront radical resection by laparotomy and
were excluded from the study. Of the initial population, 49 patients were selected based
on age (between 25 and 65 years old) and absence of three exclusion criteria: less than
a year between study and the surgery, to minimize the presence of residual post-
cholecystectomy symptoms; ASA class equal or higher than Ill; coexisting biliary lithiasis
or any other known organic pathology of the digestive tract. Twenty patients refused to

participate in the study (Figure 1B).

A four-port technique was used, with extraction of the specimen with the use of a retrieval
bag through the infraumbilical port incision (if needed with extension of the incision to
minimize risk of rupture) and immediate frozen section pathological exam. If the
diagnosis of invasive carcinoma was confirmed, the procedure continued with
conversion to laparotomy, resection of hepatic segments 4B and 5 and hilar lymph node

dissection and these patients were excluded from the study.

The final control population consisted of 29 patients with GP (45% females), mean age
46+7 years, without any preoperative symptoms. The histopathologic diagnosis were
gallbladder cholesterol polyps (23 cases, 79%) and focal polypoid cholesterolosis (6

cases, 21%).
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1A 1B

Laparoscopic
ToLaLLzlgLT Cholecytectomy for
- gallbladder polyp
N=129

Refused to
participate
n=4 Excluded due to:
Unable to Age <25 o0r> 65 n
contact ASA score > 3 Eligible for
n=4 Less than 12 months study
between procedure N =49
and study
Pre-existing lithiasis Refused to
/other organic Gl participate
disorder n =20
n =80
Global Study Control
Population population
N=21 N =29

Figure 1A and B. Algorithm for global study population — Living Liver Donors from Unidade de Transplantagdo Hepatica Pediatrica e de Adultos (1A) and
algorithm for final control population — patients cholecystectomized for gallbladder polyps (GP) (1B), in Centro Hospitalar e Universitario de Coimbra.
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No morbidity was reported within the control group.

In order to address the reduction of QoL with age, we divided donors (LLD) and controls
(Ctl) into two age groups: a younger group (LLD-Y and Ctl-Y) from 25 to 45; and an older
group (LLD-O and Ctl-O) from 46 to 65 years old - according to the age classes of the
study validating the SF-36 for the Portuguese population (PP) [15,16] There were no
significative differences in the distribution of gender, body mass index (BMI) and age at

the time of the survey between donors and controls on both age groups (Table 1).

Both the living donors’ population and the control group answered four surveys [SF-36,
GIQLI (Gastrointestinal Quality of Life Index), EuraHS (Abdominal Wall evaluation) and
the International Physical Activity Questionnaire Short-Form (IPAQ-SF) ], in order to
assess QoL and activity level. The mean time between the surgical procedures and the
inquiries was, in the younger group, 106.58+72.7 months (LLD-Y) versus 53.92+12.81
months (Ctl.Y) (p=0.030); and, in the older group, 175.11+£23.86 months (LLD-O) versus
56+20.70 months (Ctl-O) (p<0.001).The inquiries were performed during regular donors’

postoperative follow-up and controls were asked via telephone interviews.

The SF-36 is a generic tool consisting of 36 items to assess quality of life using eight
domains: physical functioning (PF); physical performance (PP); emotional performance
(EP); vitality/energy (VT); pain (P); mental health (MH); social function (SF); and general
health (GH). Each domain is expressed as a score from 0 to 100%; the closer to 100%,
the better the QoL. SF-36 has been used in numerous other LDLT QoL studies and it
has been validated for the Portuguese population (PP) [16]. Thus, we compared the
median values of every SF-36 donors’ domain, either in LLD-Y or LLD-O, with the same
values for the PP [15].

The Gastro-intestinal Quality of Life Index (GIQLI) can be used to assess
gastrointestinal-related quality of life [6]. GIQLI is a 36-item questionnaire designed to
evaluate the impact of gastrointestinal symptoms and disease on daily life. The
questionnaire comprises five domains: gastrointestinal (Gl) symptoms (19 items);
physical function (7 items); emotional function (5 items), social function (4 items); and
treatment reaction (1 item). Each item is scored from 0 to 4 (0 being the worst and 4 the
best condition) and the global score varies from 0 to 144. This questionnaire also allows
to investigate the presence of Gl complaints such as abdominal pain, eructation,
retrosternal burn, increased bowel motility, diarrhea, urgency, food intolerance, vomiting

and nausea, symptoms usually associated with the post-cholecystectomy syndrome
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(PCS) [12,17]. The GIQLI was translated by the first author to the Portuguese language,

since it had not been previously used in our country.

The abdominal wall status was evaluated by the EuraHS Questionnaire [18], a tool
designed to evaluate the QoL related to inguinal hernia surgical repair and adapted for
this study to evaluate the abdominal incision and performance status both in donors and
in controls. Questions include: incisional pain both at rest and during mild and strenuous
efforts; activity restriction due to pain or discomfort; and aesthetical results. Each item is
punctuated from 0 (the best result meaning no restrictions, no pain and highly

satisfactory cosmetic result) to 10 (the worse result).

Physical activity level was measured according to IPAQ-SF [19], a tool designed in the
first instance for population surveillance of physical activity among adults that became a
commonly used in many surgical patients [20]. Three specific types of activities were
monitored: walking, moderate-intensity and vigorous-intensity activities. The IPAQ-SF
provides separate scores on the three specific activities mentioned above and the sum
of each results in the total score of physical activity measured in Metabolic Equivalent of
Task (METs)/week. This instrument also classifies physical activity according to a
categorical score: low, moderate and high levels of activity. This survey has also been
validated for the PP [21].
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Table 1. Study population and control group characteristics - Comparison between study population of 21 liver living donors (LLD) and control group

of 29 patients undergoing laparoscopic cholecystectomy for gallbladder polyps (Ctl), divided in two age groups (25-45) (Y) and (46-65) (O). Shapiro-Wilk

test for normal distribution and comparison of variables using t test (*) form normal continuous distribution and Mann-Whitney for non-normal distribution

(p<0.05). Nominal variables compared with X? test.

[25-45] years

[46-65] years

Ctl-Y LLD-Y Ctl-O LLD-O
(n=12) (n=12) p-value (n=17) (n=9) p-value
Sex (male/female) 7/5 6/6 0.682 6/11 217 0.492
Age at ts'l‘fnt/ge of the 42;1QR = 6 41;1QR = 9 0.478 51, IQR = 6 53; IQR =9 0.148
BMI (Kg/m?) (*) 25.97 +4.73 23.85+3.14 0.209 27.76 £ 5.84 25.34 +£3.40 0.195
Length of Stay (days) 4;1QR =2 8;IQR =4 < 0.001 4;1QR =2 7, 1QR =3 < 0.001
Morbidity 5 0.005 0.161
Major Morbidity 0.161 0 1
Minor Morbidity 4 0.028 1 0.307
Co-morbidities
Arterial Hypertension 0 0.028 2 2 0.482
Diabetes Mellitus 0 1 1 0 0.458
Peripheral Venous 1 0 0.307 3 0 0.180
isease
Dyslipidemia 0 1 0.307 3 1 0.660
Depression 1 0 0.307 4 0 0.114
Osteoarticular Disease 1 0 0.307 7 0 0.024
Coronary Disease 1 0 0.307 4 0 0.114
Respiratory Tract Disease 5 0 0.012 1 0 0.458

IQR - interquartile range
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The study protocol was approved by the Comissdo de Etica da Faculdade de Medicina
da Universidade de Coimbra in 2017 and both patients and controls gave their informed
consent for participation in the study. All data collected was maintained under anonymity

and all the rights established by the Declarations of Helsinki were guaranteed.

Data was analysed with SPSS™ (version 25.0 for Windows). Shapiro-Wilk test for
normality assessment. Nominal variables compared with X? test. T test for continuous

samples with normal distribution, if not Mann-Whitney test, p-value <0.05.
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Results

Global Quality of Life (SF-36)

When comparing the donor SF-36 values with the standard values for the PP divided in
the same age groups, both groups (LLD-Y and LLD-O) presented better results (p<0.05)
in all SF-36 domains except emotional performance (EP) domain, where no significative
differences were found, neither in LLD-Y nor LLD-O (p>0.05) (Table 2).

Both SF-36 domains were compared between living donors (LLD-Y and LLD-O) and
controls (Ctl-Y and Ctl-O) (Figures 2 and 3, and Table 3). In LLD-Y, donors presented
higher SF-36 median scores than the control group in domains such as vitality/energy
(VT) (p = 0.002) and mental health (MH) (p = 0.020). All other SF-36 domains presented
no difference between these two groups. In LLD-O, there was no difference in QoL

scores between groups.

Neither comorbidities nor postoperative morbidity were associated with decreased

overall long-term QoL assessed with SF-36 (p>0.05).
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Table 2. Quality of life in Living donors and Portuguese population. Results of health-related quality of life using overall SF-36 and individual domains
in 21 liver living donor (LLD) and baseline results from the Portuguese population, according to [15], divided into age groups (SF-36 domains’ median
values). Mann-Whitney test (p<0.05).

[25-45] years [46-65] years
SF-36 Domains PopulT:t:tour?tjl\?:%B) Donors LLD-Y (n=12) PopEIZrt:ggu(?\lSSSM) Donors LLD-O (n=9)
p-value p-value
Median IQR Median IQR Median IQR Median IQR

Physical Function (PF) 87.5 40 100 5 0.011 71.24 39.4 100 25 0.005
Physical Performance (PP) 78.15 43.7 100 0 0.001 62.5 40.15 100 0 0.003
Emotional Performance (EP) 79.15 41.7 100 0 0.179 70.85 41.65 100 0 0.083
Vitality/Energy (VT) 57.5 35 92.5 18.75 0.002 52.5 32.5 70 32.5 0.002
Mental Health (MH) 68 34 97.5 16 0.003 62 32.25 88 22 0.013
Social Functioning (SF) 81.25 375 100 9.38 0.004 71.9 37.5 100 0 0.004
Pain (P) 62 32.6 95 30 0.004 57 30.35 100 0 0.003

General Health (GH) 56 245 87.5 225 0.003 48.5 26 85 12.5 0.007

IQR = interquartile range
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Figure 2. Comparison of every SF-36 domain between Living Liver Donors aged from 25 to 45
years (LLD-Y) (n=12) and control population of patients cholecystectomized for gallbladder polyps
aged from 25 to 45 years (Ctl-Y) (n=12). Mann-Whitney test. * - p < 0.05. PF (physical function);
PP (physical performance); EP (emotional performance); VT (vitality/energy); MH (mental health);
SF (social function); P (pain); GH (general health).
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Figure 3. Comparison of every SF-36 domain between Living Liver Donors aged from 46 to 65
years (LLD-O) (n=9) and control population of patients cholecystectomized for gallbladder polyps
aged from 46 to 65 years (Ctl-O) (n=17). Mann-Whitney test (p < 0.05). PF (physical function);
PP (physical performance); EP (emotional performance); VT (vitality/energy); MH (mental health);
SF (social function); P (pain); GH (general health).
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Table 3. Quality of life in Living donors and controls undergoing cholecystectomy. Results of health-related quality of life using overall and individual
SF-36 domains in 21 liver living donor (LLD) and 29 control patients (Ctl) undergoing cholecystectomy for gallbladder polyps, divided into age groups (SF-
36 domains’ median values). Mann-Whitney test, p < 0.05.

[25-45] years [46-65] years
SF-36 Domains Ctl-Y (n=12) LLD-Y (n=12) Ctl-O (n=17) LLD-O (n=9)
p-value p-value
Median IQR Median IQR Median IQR Median IQR

Physical Function (PF) 100 0 100 5 0.178 100 7.5 100 2.5 0.634
Physical Performance (PP) 100 0 100 0 0.514 100 0 100 0 1.000
Emotional Performance (EP) 100 0 100 0 0.713 100 0 100 0 0.833
Vitality/Energy (VT) 65 16.25 92.5 18.75 0.002 60 225 70 325 0.200
Mental Health (MH) 70 40 97.5 16 0.020 72 38 88 22 0.220
Social Functioning (SF) 100 18.75 100 9.38 0.843 100 25 100 0 0.312
Pain (P) 90 28.75 95 30 0.977 90 325 100 0 0.051

General Health (GH) 90 15 87.5 225 0.630 75 37.50 85 12.5 0.148

IQR = interquartile range
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Gastrointestinal Quality of Life (GIQLI)

There was no significant difference in GIQLI scores between LLD-Y (median value of
130) and Ctl-Y (median value of 134) (Mann-Whitney test, p>0.05). On the other hand,
there was a significant intergroup difference in the older groups (LLD-O and Ctl-O

median value of 130 and 116, respectively, p=0.021) (Table 4).

Regarding individual GIQLI questions on symptoms commonly associated with post-
cholecystectomy syndrome (PCS), no significative difference on Gl symptoms was found
after comparing the younger groups. However, the LLD-O group presented significantly
less Gl complaints than the Ctl-O group, particularly abdominal pain, eructation,

diarrhea, vomiting, nausea and retrosternal burn (p<0.05) (Table 4).
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Table 4. Gastrointestinal health-related quality of life in living donors and controls. Gastrointestinal Quality of Life Index (GIQLI) general score (0-
144 maximum) and specific questions related to the post-cholecystectomy syndrome (0-4 maximum score per question) in 21 liver living donors (LLD)
and 29 control patients (Ctl) undergoing cholecystectomy for gallbladder polyps, according to age groups. Data presented as mean + standard error. T

test for two independent samples, p < 0.05.

[25-45] years [46-65] years
Ctl-Y (n=12) LLD-Y (n=12) p-value Ctl-O (n=17) LLD-O (n=9) p-value
GlQLl 134 +5 130 £10 0.174 116 £ 19 130+ 9 0.021
Abdominal pain 3.769 £ 0.58 3.67 £0.89 0.685 3.27£0.97 4 0.005
Eructation 3.21+£1.19 3.75+£0.62 0.173 2.82+1.33 3.78+0.44 0.014
Increased bowel motility 3.71+£1.07 3.58+£0.79 0.730 3.82+£0.73 3.89+£0.33 0.802
Food restrictions 3.07+£1.27 3.58+£0.79 0.239 3.12+1.27 3.78 £0.67 0.095
GlQLl -
particular Regurgitation 3.50£0.65 3.75+£0.62 0.239 2.82+1.59 3.78 £0.67 0.043
questions
Urgency 3.64 £1.08 3.92+0.29 0.404 3.59+0.62 3.89+£0.33 0.120
Diarrhea 3.43+£0.94 3.58 £0.80 0.657 3.41+£0.80 4 0.008
Vomits or nauseas 3.64+0.75 3.67 +0.65 0.932 3.35+1.00 4 0.017
Retrosternal burn 3.00+£1.36 3.58 £0.67 0.172 1.41+1.70 3.78 £0.67 0.008
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Abdominal wall-related Quality of Life (EuraHS) and Physical Activity Level (IPAQ)

Overall, there was no impact on abdominal wall-related QoL in control patients, all
submitted to a laparoscopic procedure.

In the LLD groups, there was minor impact on abdominal wall-related incisional pain and
daily life restrictions, as assessed by the EuraHS score (all mean values 1.33 or under,
on a scale of 0 [the best] to 10 [the worst]). These scores were not statistically different
when compared to the controls. However, aesthetic dissatisfaction related to the shape
of the abdomen was significantly higher in LLD-O (Table 5).

Only one case of incisional hernia in the donors’ group (LLD-O), was found and corrected
without any complications (the inquiry was performed before the surgical correction

procedure).

In LLD-Y, donors presented a higher physical activity level (1090 +875 METs/week) than
the Ctl-Y (225 +429 METs/week), as assessed by the IPAQ, (p=0.006). These
differences were not statistically significant in the older groups (LLD-O and Ctl-O), 1137
+889 METs/week vs 648 +706 METs/week, respectively (p = 0.148).
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Table 5. Abdominal wall-related quality of life in living donors and controls. EuraHS questionnaire individual scores (0 [the best] to 10 [the worst]

points), in 21 liver living donors (LLD) and 29 control patients (Ctl) undergoing cholecystectomy for gallbladder polyps, according to age groups. Data

presented as mean + standard error. T test for two independent samples, p < 0.05.

[25-45] years

[46-65] years

Ctl-Y LLD-Y Ctl-O LLD-O
(n=12) (n=12) p-value (n=17) (n=9) p-value
Incisional pain
At rest 0 0.25+ 0.87 0.328 0.24 +0.97 0 0.332
During daily activities 0.08 +0.28 0.328 0.12 +0.49 0.78 +2.33 0.256
In the last week 0 042 +1.17 0.241 0 0 0.347
Restrictions
During daily life 0 0 0.339 0 0 0.347
Outdoor activities 0 0.25+0.87 0.328 0 0.22 +0.67 0.347
During sports practicing 0 0.08 +0.28 0.328 0 0.22 +0.67 0.174
For strenuous efforts 0 067 +£1.37 0.106 0 1.33 £3.31 0.104
Aesthetic result
Abdominal shape 0.58 +2.02 2.33+3.40 0.139 3+3.80 0.003
Incisional scar 0.58 +2.02 2.17 +3.40 0.180 1.22 +1.97 0.102
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Discussion

Living Donor Liver Transplantation is an accepted option for terminal liver disease,
particularly in paediatric cases, with unquestionable advantages for the recipients. Even
though the surgical team’s major concern is on donors’ safety, minimizing postoperative

mortality and morbidity, the long-term impact on QoL must also be considered.

Many centers have been investigating the psychological and physical impact [20] of this
procedure including long-term QoL in general, using the SF-36 - a worldwide-validated
inquiry. Moreover, most studies focus only on the living donors alone, without comparing
them with a control population of healthy people. Living donors are previously healthy
and productive young adults who are submitted to a major surgical procedure of which
they do not derive any direct benefit. Thus, a mere description of overall short-term
outcomes, meaning morbidity and mortality, although important, is obviously insufficient.
It is of the utmost importance to compare their long-term outcomes, not only with other
patients who underwent an abdominal surgical procedure, but specially with previously
healthy, asymptomatic people.

Based on the above assumptions, we decided to compare our living liver donors (LLD)
population with two control populations: the Portuguese population and a population of

patients who underwent cholecystectomy for gallbladder polyps (GB).

The reasons for the choice of this aforementioned control group are multifactorial. Most
liver resections are performed for malignant disease, some requiring cholecystectomy.
Selecting a control group of patients undergoing hepatic resection would be extremely
difficult as these patients are distinct in many ways to the young, healthy and highly
selected living liver donor. Patients undergoing hepatectomy have often undergone
chemotherapy, might have previous abdominal incisions and could present Gl symptoms
and / or pathology. Thus, their vitality, emotional and physical functions may present
significant impairment. As our main objective was to investigate, not only general QoL,
but also the impact of cholecystectomy, we considered patients with GP [22], a group in
many ways comparable with LLD, despite the notable difference that they were all

approached laparoscopically.

Our results confirm that donors in both age groups have, apparently, better overall QoL

(SF-36 scores) than the Portuguese population, except on emotional performance
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domain. Obviously, there may exist a bias because age was the only matched
characteristic between donors and the PP, whereas variables such as BMI or

comorbidities were unknown.

When compared to the GP controls, and despite the use of laparotomy, SF-36 results of
our donor population are not inferior to these controls, scoring higher in the LLD-Y group
in domains like vitality/energy (VT) and mental health (MH). However, we admit two
unequivocal biases in the present study. Firstly, the time between surgery and the
surveys is significantly different between donors and controls. On the other hand, the
donors’ SF-36 scores were not assessed preoperatively. This may be explained by the
long study period, starting at a time when QoL was not as highly valued in the LDLT

context as it is nowadays.

Another key issue is the fact that, in our study, donors, are overwhelmingly parents of
children with end-stage liver disease. Thus, they might experience a gain in QoL by the
improvement in their offspring’s general health condition. To what level would this
increase in general QoL contribute to our findings is, after all, unknown. Nonetheless,
although this might contribute to an improvement in general QoL, it would likely not cause
such a significant effect in Gl-related QoL, an issue that has never been addressed in
previous studies. In fact, since the SF-36 only measures general QoL, it may not reflect
the true effect of cholecystectomy on previously healthy donors. To the best of our
knowledge, this has never been clearly addressed in the setting of LDLT and motivated

our study.

The division of the biliary tract, ensuring that both graft and donor remnant liver preserve
a fully functional biliary tract with unjeopardized vascularization, is a key point during the
liver living donor operation [8]. During the procedure, in order to avoid biliary tract lesions,
we, as in most centers, perform a transcystic cholangiography, invariably requiring a
cholecystectomy [23].

As reported in the literature [24—26], biliary anatomical variations can be both frequent
and complex, and despite the preoperative use of MRCP in some centers, a precise
transection of the bile duct is required to ensure safety [24,26]. Some groups avoid doing
a routine cholecystectomy during LDLT, reporting good results. Wei et al. resort to MRCP
in the preoperative period and also intra-operative cholangiography through the stump
of the segment 4 biliary duct [27] in left liver lateral segment grafts. Still, others use
contrast enhanced intraoperative ultrasonic cholangiography, confirming the feasibility

and safety of preserving the gallbladder [11]. In order to avoid cholecystectomy, some
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authors even perform direct catheter puncture of the common bile duct for I0C, suture
closing the puncture site with 6-0 polypropylene [28]. Despite being very attractive, these
procedures are technically difficult during a surgical intervention that, in its essence, must
be kept as simple as possible. In addition, to the best of our knowledge, there are no
guarantees on the normal functioning of a gallbladder that has been partially dissected

from its bed, as is required to obtain a full-right or a full-left liver graft [29].

As such, cholecystectomy is still the modality of choice in most centers performing LDLT
but can potentially cause significant physiologic changes. After removal of the
gallbladder, the bile is released continuously into the intestinal tract and dyspeptic
symptoms can occur causing PCS, also related to sphincter of Oddi’'s dysfunction [30].
Cholecystectomy can also increase the risk of colon cancer, not only due to the
generation of secondary cholic acid — that may increase mitotic and mutational rates of

colonic mucosal cells - but also because of changes in gut microbiome [31,32].

The impact on Gl QoL is an innovative aspect of our study as it is the first time the GIQLI
score is used in living donors to specifically address the effect of cholecystectomy. In
fact, the GIQLI scores were very high and close to the maximum score, either globally
(maximum score of 144) or when analyzing individual Gl symptoms related to PCS
(maximum individual score of 4 per symptom). This is particularly more relevant in the
LLD-O donors, whose Gl individual QoL scores are significantly better than the controls’.
Admittedly, we came across the same problem as we did with the SF-36, as there is no
baseline pre-donation value. However, this can be easily explained by the fact that only
until recently there were no tools to assess Gl QoL such as the GIQLI survey. Another
limitation of our study is that there is no standard baseline value for a healthy population,
nor is GIQLI validated for the Portuguese population. In spite of these caveats, we can
confirm that cholecystectomy in LDLT apparently does not present a negative impact on
Gl QoL.

As expected, the impact on abdominal wall QoL was worse among LLD’s but,
surprisingly, only on the aesthetic outcome in the older cohort of donors. We
acknowledge that this surgical intervention has been increasingly performed by
laparoscopic approach but more evidence is needed [33]. As a matter of fact, our results
do not reflect the advantages of this minimal invasive technique such as: earlier return
to active life, decreased postoperative pain, better postoperative recovery and improved
aesthetic results. These issues are very important but were not the aim of our study.

What is important to retain, possibly more than the abdominal wall QoL, is the physical
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activity level. This parameter was particularly higher in the LLD-Y donors when
compared to Ctl-Y, whose abdominal wall muscle integrity, of the utmost importance for
physical exercise of any kind, was preserved by the less invasive approach.
Nonetheless, we must look at these results with due reserve in the light that the
population of donors in our center is highly motivated (all except one were parents to the
recipient), and this may bias the responses in one of the most subjective surveys that
we performed, the EuraHS. This could explain the apparently low impact on abdominal

wall-related QoL.

Finally, apart from the already discussed limitations of our study (long study period, lack
of preoperative assessment of QoL) we must acknowledge another one, which is related
to the very particular personality traits of living donors. Their altruistic and relatively stoic
nature might influence the way they perceive the impact of the changes brought about
by the donor operation. Nonetheless, when studying the subjective nature of health-
related quality of life, the physician is indeed trying to ascertain, by definition, the impact

perceived by the patient.

Ever since, surgery has always been used to treat life-threatening disorders, such as
trauma and neoplasms. Thus, surgeons’ main priorities have been to ensure immediate
outcomes such as mortality and morbidity, while enhancing overall and disease-free
survival. The paradigm of surgical reality is changing, bringing to discussion issues such
as patients’ QoL and long-term functional impairment, which should also be considered
endpoints of any surgical procedure [34].

While studying QoL, we are obliged to reflect on our actions as surgeons and, therefore,
to seriously reconsider the real benefit and the potential harm that a given surgical
procedure might have on a given individual.

As such, in our center we are prospectively evaluating the quality of life of future living
donors using the same surveys used in this study in order to properly assess both pre
and postdonation status. Also, we strongly advise all centers performing LDLT to use
some measure of QoL as metric of donor outcome, in order to fully ascertain the long-
term impact on these previously healthy young adults. This will be an unavoidable

contribution to the debate surrounding the use of living donors in liver transplantation.

37



Conclusion

In conclusion, LDLT has apparently no impact on donors’ global, Gl and abdominal wall
long-term QoL. Despite the advantages of laparoscopy, in our study the laparotomic
approach apparently did not compromise the donors’ long-term abdominal wall
performance status or activity level. Additionally, cholecystectomy is apparently not
harmful to the donors and combined with IOC is still an acceptable technique to
guarantee biliary tract safety for both donor and recipient. We strongly advise all centers
performing LDLT to assess donors’ QoL, in the preoperative and postoperative setting.
In the authors’ opinion, QoL should be regarded as metric of donor outcome, so that the

true perceived impact of this procedure may be ascertained.
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