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Introduction:

The first European Guidelines Meeting on Laparoscopic Liver Surgery (EGMLLS)
was held in Southampton on the February 10th and 11th, 2017 with the specific aim
of presenting and validating the first set of guidelines for laparoscopic liver

surgery (LLS).

Previously, the consensus meeting in Louisville (2008)(1) reviewed the feasibility
of LLS while that of Morioka (2014)®2) focused on a comparison with open
resections, then the current standard of practice, demonstrating a clear role for
the laparoscopic approach in the modern era of liver surgery. While the
laparoscopic approach must continue to demonstrate a lack of inferiority
compared to the open approach, the future must be directed at its potential
advantages, development and safe progression (3). Building on the foundation laid
by the two previous meetings this manuscript represents the first set of clinical
practice guidelines designed specifically to direct the safe future development of
laparoscopic liver surgery. The Southampton Guidelines aim to provide both
experienced and training surgeons, and centres, guidance as to the
appropriateness of care, to reduce variations in practice and to facilitate the safe

expansion of LLS with the goal of improving patient care (4.



Methodology:

The members of the steering committee and the expert panel were selected by the
committee chairman for their wealth of experience and their significant
contributions to the development of laparoscopic liver surgery. Of the eleven
members of the international validation committee 7 surgeons only perform open
resections while the remaining 4 surgeons perform both open and laparoscopic
liver surgery. To provide clear clinical practice guidelines on LLS and its safe
expansion, five key domains were identified by the Steering Committee:
Indications, Patient selection, Procedures, Techniques and Implementation. Each
domain was further subdivided into topics, for example the “Indication” domain
was separated into: resections for “Colorectal Liver Metastases”, “Hepatocellular
Carcinoma” and “Benign and Other Rare Liver Metastases”. In addition to the 5
members of the steering committee a further 18 liver surgeons, all with
recognised expertise in LLS, were selected to form the Expert Panel. The expert
panel was divided into working groups and each was assigned a number of topics
to develop specific guidelines. An independent validation committee of 11 experts

and 2 patient representatives were involved throughout the process of statement

production.

The methodology for the production of the Southampton Guidelines was
developed in collaboration with an independent methodologist. A unique
approach to the production was adopted by integrating three validated methods:
the SIGN (Scottish Intercollegiate Guidelines Network) methodology for the
assessment of evidence and development of guideline statements (5); the Delphi

method (for establishing expert consensus)® and the AGREE II-GRS (Global



Rating Scale) Instrument (7) for the assessment of the methodological quality and

external validation of the final statements.

A systematic review using Ovid Medline and Pubmed was undertaken in July 2016
and repeated in January 2017 to review all the existing literature for each topic.
All manuscripts meeting the inclusion criteria were evaluated using the SIGN
methodology to establish the Study Quality and assigned an Evidence Level (See
Appendix 1 and PRISMA diagram). Through the use of Considered Judgement
Forms (as per the SIGN methodology) the findings of the systematic review and
the opinions of the experts in each working group were combined to form the
provisional statements. A form of recommendation (i.e. strength), based upon the
level of evidence from the systematic review, was assigned to each statement (See
Appendix 2). All the statements were amalgamated and disseminated to the entire
expert panel for voting in accordance with the Delphi methodology. This
methodology allows each expert to either agree or disagree with a given statement
and make recommendations for changes to that statement should they feel it
necessary. If a statement reached greater than or equal to a 95% agreement in the
first Delphi round it was accepted into the guidelines for presentation at the
meeting and removed from further Delphi rounds. Statements failing to reach a
95% agreement were returned to the original working group, along with their
respective anonymised comments, for revision and were entered into the
subsequent Delphi round. After 3 Delphi rounds 66 statements had reached at
least a 95% agreement and 3 had not. The identities of those producing the
provisional statements and those providing feedback remained anonymous

except to the guideline’s chairman.



At the pre-meeting assembly, a fourth Delphi round was held with the intent to
review the guideline statements and reach a consensus on the three outstanding
statements. In addition, the form of recommendations assigned to each statement
was reviewed, assessed and modified to ensure the evidence level provided
neither over nor under represented the statement. This was performed taking into
consideration factors such as the clinical importance of the topic, the relevance of
implications to the clinical setting and the consistency of the body of evidence. At
this point two statements were removed as they failed to reach agreement; hence
67 statements were accepted for the meeting. The Validation Committee reviewed
the literature searches and the subsequent summaries used for the production of
the guideline statements, specifically examining the methodological techniques

underpinning the production of each statement as per the AGREE II-GRS tool (8.

In addition to the expert panel and validation committee the 2-day conference was
attended by over 190 specialists, from 23 different countries, all sharing an
interest in liver surgery. During the conference the highest-level evidence
supporting each statement was presented along with the form of recommendation.
In addition, all in attendance voted electronically demonstrating their additional
support, or otherwise, for each statement. The validation committee considered
the outcomes of these votes, the opinions of the patient representatives and
proposed a number of recommendations before granting endorsement. The
expert panel accepted all the recommendations from the validation committee. A
detailed description of this novel methodology for the development of surgical
guidelines will be published separately, as will the detailed systematic reviews for

the core topics.






Guidelines:

The Southampton Guidelines were derived from the afore mentioned
methodology and thus are based on published evidence and expert opinion. It is
of critical importance to note that the majority of the evidence originates from
surgeons experienced in both liver surgery and advanced laparoscopic techniques
working in specialist liver centres. Therefore the guidelines should not be
misconstrued as an endorsement for surgeons to perform LLS without the
necessary experience and training or in an institution without the proficiency and
support to practice liver surgery. It is also noteworthy that LLS accounts for 30-
60% of liver resections in these specialist centres and therefore there is an implicit
selection criteria to assess which patients are deemed appropriate candidates for
a laparoscopic approach. The criteria vary among institutions and surgeons in

accordance with proficiency and expertise; and will evolve with time.



Section 1. Indications

Topic 1: Colorectal Liver Metastases

Are Laparoscopic Liver Resections (LLR) indicated for the management of
colorectal metastases (CRLM)?

The literature suggests improved short-term outcomes for LLR of CRLM compared to
Open Liver Resection (OLR) with similar long-term outcomes. A recent meta-analysis
found a reduced blood loss and need for transfusion with comparable operative times and
length of hospital stay in the laparoscopic group. Overall survival and disease-free
survival were similar between the groups and a lower incidence of R1 resections was
observed in the laparoscopic group (. Preliminary results from the first large-scale
prospective randomised control trial (COMET) (19 comparing laparoscopic and open liver
resections for CRLM has shown improved short-term outcomes for the laparoscopic
approach which is supported by previous propensity score matched studies (11). Other
studies report similar benefits in those aged over 70 (12). Increasing margin width in RO
resections did not significantly correlate with better overall survival (13) and as such the
guidelines confirm that parenchymal sparing resections should continue to be the basis
of treatment of CRLM. The guidelines conclude that with appropriate expertise, the
laparoscopic approach is a valid alternative to the treatment of CRLM. See R1.1 and R1.2

(see table 1 for complete list of recommendations):

What is the role of laparoscopy in the management of simultaneous colonic
and liver resection for synchronous colorectal metastases?

A laparoscopic approach was associated with a shorter hospital stay than an open
approach with no difference in overall survival for patients with synchronous
hepatectomy and colectomy (14). There is, however insufficient comparative data for

combined major liver and colorectal resections. The experts agreed that combined



laparoscopic major liver and colonic resections are complex and lengthy procedures with
the potential for increased operative risks. However, simultaneous resections for non-
rectal primaries with peripheral liver lesions requiring limited hepatectomy or left lateral
sectionectomy were considered a good treatment option. Systematic review suggests that
the timing of liver resection for synchronous liver metastasis should be decided according
to technical and oncological considerations (15). The guidelines emphasise a need for a

multidisciplinary approach to these patients. See R2.2, R2.2 and R2.3

Topic 2: Benign and rare non-colorectal metastases

What is the role of LLR in the management of benign disease and rare non-
colorectal metastases?

Operative trends for benign disease demonstrate that the proportion of cases
performed laparoscopically is increasing (16). LLR for benign lesions has lower
intra-operative blood loss, frequency of complications, post-operative analgesic
requirements, time to oral intake and a shorter hospital stay (17). With respect to
neuroendocrine tumours (NETs) observational studies (18) highlight the feasibility,
safety and oncological efficiency of LLR for NETs and other non-colorectal liver

metastasis when clinically indicated. See R3.1 and 3.2

Topic 3: Hepatocellular Carcinoma (HCC)

Is LLR indicated for the management of HCC?

Meta-analysis and large propensity score matched studies of open versus
laparoscopic liver resection for HCC have strongly suggested that LLR for HCC is
associated with reduced blood loss, transfusion rate, post-operative ascites and

liver failure and hospital stay with comparable operation time, disease free



margin and recurrence rates (19.20), This has been confirmed for major resections
in a recent series (21). For minor resections a laparoscopic approach was found to
be the only independent factor to reduce the complication rate in resections for

HCC (22), See R4.1, 4.2, 4.3 and 4.4.

What is the role of LLR in cirrhotic patients?

No differences in operative time, blood loss, intraoperative complications,
hospital stay and morbidity were found in LLR for cirrhotics compared to non-
cirrhotics (23). A laparoscopic approach appears to reduce the incidence of
postoperative ascites, liver failure (24 and morbidity assessed in terms of
“Comprehensive Complication Index” with no difference in overall or disease-free
survival at 2 years (25). The evidence for both LLR in patients with significant portal
hypertension, ascites and Child-Pugh B cirrhosis is limited to single studies (26.27)
and as such the guidelines recommend caution with these patient cohorts. See

R5.1, 5.2 and 5.3.

Topic 4: Living Donor

What is the role of the laparoscopic technique for living donor hepatectomy
(LDH)?

The evidence suggests that there is an improved quality of life with LLS for living
donor hepatectomy that includes a shorter hospital stay and an earlier return to
work (28), The experts discussed the differences between left lateral graft retrieval
for paediatric transplantation and full right or full left hepatectomy for adult
transplantation. It was highlighted that the evidence for full right and full left

hepatectomy is primarily based on laparoscopic assisted procedures (hybrid)



with only limited studies focusing on pure laparoscopic donor hepatectomy and
hence minimally invasive donor major hepatectomy has not yet been standardised

and should be restricted to expert centres. See 6.1, 6.2, 6.3 and 6.4.



Section 2. Patients and Complex Diseases

Topic 5: High risk patients

Are there contra-indications for LLR in elderly and high BMI patients (fragile
patients)?

LLR for elderly patients has demonstrated lower intraoperative blood loss,
hospital stay and morbidity with comparable oncological outcomes to OLR (12 29),
There are limited comparative studies regarding LLR in obese patients but
evidence suggests that in selected patients it is an appropriate treatment strategy

(30), See R7.1,7.2 and 7.3

Topic 6: Redo liver resections

Are LLR feasible in patients with previous liver resection?

Evidence suggests that LLR for re-do liver surgery is an appropriate option
although repeat resections have greater operative time and blood loss than
primary resections (31 32), The experts suggested that an initial laparoscopic
resection may facilitate repeated resections by limiting the amount of adhesions,

thereby providing an important advantage. See R8

Topic 7: Technically complex settings

Is there a role for LLR in patients requiring two-stage hepatectomy?

There are limited comparative studies specifically regarding LLR for two-stage
hepatectomies. Observational studies suggests it is feasible and without

detrimental effects on long-term outcomes (33.34), See R9



Is LLR feasible in patients with large lesions and lesions in close proximity
to major vessels?

Reports from cohorts studies of large (5-10cm) and giant (>10cm) tumours
suggests that the resection of such lesions can be addressed laparoscopically with
no increased morbidity. However, greater operative time and blood loss was
observed when compared with LLS for smaller tumours (3%36), Other reports have
shown that in expert hands, lesions located in close proximity to the major
vasculature can be addressed laparoscopically without detrimental effects (37).

See R10.1 and 10.2.



Section 3. Procedures

Topic 8: Major Hepatectomies

What is the role of the laparoscopic technique for right hemi-
hepatectomies?

The largest meta-analysis to date has shown that laparoscopic major
hepatectomies have less blood loss, morbidity and length of stay with similar
operative times, transfusion rates and completeness of resection compared to OLR
(38). The expert panel suggested that the feasibility, reproducibility and
implementation of left and right hepatectomies is sufficiently different that they
should be considered separately. In experienced hands laparoscopic right hemi-
hepatectomies are associated with reduced hospital stay and blood loss. Mortality
and completeness of resection are comparable to an open approach (39 40) See

R11.1,11.2,11.3 and 11.4.

What is the role of the laparoscopic technique for left hemi-hepatectomies?
Compared to an open approach a laparoscopic approach is associated with
reduced blood loss, morbidity and hospital stay with comparable operative times,

completeness of resection and mortality (41.42) See to R12

Topic 9: Minor resections, resections on difficult segments, parenchymal
sparing / anatomical segmentectomies

What is the role of the laparoscopic technique for minor liver resections?

A meta-analysis reports lower blood loss, transfusions rates, morbidity and length
of hospital stay for laparoscopic minor resections compared to open resections (38),

Laparoscopic left lateral sectionectomies are consistently associated with shorter



hospital stay when compared to the open approach (3)- The evidence for a
laparoscopic approach to Segments 4b, 5 and en bloc cholecystectomy for
gallbladder cancer is limited, but suggests similar perioperative outcomes to the

open approach for T1 and T2 gallbladder cancers (44 45)- See R13.1 and 13.2

What is the role of the laparoscopic technique for liver resections in the
“difficult segments (1, 4a, 7 and 8)"?

The expert panel acknowledged that resections in these segments, especially
when anatomical, are highly complex and require advanced expertise in LLS.
Minor LLRs in segment 1, 4a, 7 and 8 are associated with greater operative time
and blood loss than equivalent resections in the anterolateral segments. However,
mortality and morbidity is not different (46)- Compared to OLR, LLR is associated
with reduced blood loss and hospital stay (7). A trans-thoracic approach and
modified to the patient’s position may be useful alternatives to the classic
approach to the postero-superior segments (48 49). The perioperative outcomes of
robotic and laparoscopic resections of the postero-superior segments appear to
be similar in terms of blood loss, hospital stay, morbidity and completeness of

resection °0). See R14.1, 14.2 and 14.3

Is LLR applicable for parenchyma-sparing procedures and anatomic
segmentectomies?

Laparoscopic and open sectionectomies have been found to have similar
perioperative outcomes (39). Various techniques, including a Glissonian approach,
staining and indocyanine green fluorescence imaging have been suggested to

facilitate a true anatomical segmentectomy (51 - 53). Evidence for parenchyma-



sparing LLR for centrally located lesions is limited. However studies document RO
and recurrence rates that fall within the average published data (54 55)- See R15.1

and 15.2



Section 4. Technique

Topic 10: Minimally-invasive approaches, surgical devices, intra-operative
staging and planning

What is the role of the hand-assisted technique and hybrid procedures for
liver resections?

The evidence suggests that no one approach (open, hybrid, HALS or pure
laparoscopic) is totally superior in terms of operative or post-operative factors
but it has been suggested that HALS and hybrid techniques may serve as a bridge

from open to laparoscopic surgery during the learning curve (5¢). See R16

What is the role of the robotic approach for liver resections?

The robotic approach has a longer operative time and higher costs compared to a
laparoscopic approach but comparable blood loss, length of stay, resection
margins and morbidity (57.58), Compared to an open approach, a study found total

in-hospital cost to be reduced in spite of elevated operative cost (>9). See R17

What is the role of intraoperative ultrasound for LLR?

The increased sensitivity of intra-operative ultrasound (compared to pre-
operative imaging and diagnostic laparoscopy) has been strongly suggested by
numerous studies (60. 61), Multiple technical papers describe ultrasound as a
necessary tool to investigate liver anatomy and tumour location and to plan

transection lines and margins (62 63), See R18



What are the available techniques for parenchymal transection?
Multiple technical and comparative papers highlight the roles of differing
transection devices. However there is no universal agreement regarding the

optimal technique (64-66), See R19.1, 19.2 and 19.3

Topic 11: Anatomic Major resection (formal right / left hemi-
hepatectomies)

What are the available safe techniques for inflow control during major
anatomical resections?

The majority of European centres have a preference for the hilar approach,
regularly demonstrating its safety and reproducibility (¢7). However, several
centres outside of Europe report good outcomes with a Glissonian approach (68),

See to R20

What are the available safe techniques during right hemi-hepatectomy?

Although the anterior approach to liver transection, without prior liver
mobilization, has been recommended by many a conventional approach with liver
mobilization prior to transection is also possible and recommended by others. The
choice between the two techniques depends on surgeon’s preference, tumour size
and liver fragility. ~Whilst the hanging manoeuvre has been used and
recommended by some surgeons its reproducibility has not yet been

demonstrated (69.70), See R21.1, 21.2, 21.3,21.4 and 21.5



Topic 12: Bleeding control / conversion

What are the haemostatic techniques during laparoscopic liver resections?
The use of an intermittent Pringle’s manoeuvre has been reported to have no
detrimental effects on post-operative liver function (71). Continuous hemi-hepatic
inflow control has been shown to reduce blood loss compared to an intermittent
Pringle’s manoeuvre with no detriment to post-operative liver function (72),
Several technical papers highlight the importance of a sufficient cuff of tissue
when applying clips and endovascular staplers (73). Lower intra-operative blood
loss is reported in patients with a central venous pressure (CVP) lower than
5cmH20 (74, The efficacy of stroke volume variation as an alternative to CVP

monitoring has been demonstrated (75). See R22.1, 22.2, 22.3 and 22.4

When and how should conversions to open surgery be considered?

Conversion during LLR is associated with higher post-operative morbidity
however in comparison to planned OLR the outcomes were found to be similar (76),
Risk factors for conversion include an increasing BMI, tumour size and resection
extent as well as resections in the postero-superior segments and cirrhosis (3677,
78), In the case of conversion for significant vascular injury, temporary control of
the bleeding source prior to conversion is highly recommended. See R23.1, 23.2

and 23.3



Section 5. Implementation

Topic 13: Surgeon / centre / learning curves

What training and preparation should surgeons pursue before performing
minor, major and complex liver resections?

With experience both operative time and blood loss decreases (79 80 and
experience gained during minor resections may shorten the learning curve for
major resections (81). The learning curve for minor resections is suggested to be
60 cases (79 and that for major resections is 55 (having already developed

experience on minor resections) (82). See R24.1, 24.2, 24.3 and 24.4

Which centres should be performing laparoscopic liver resections?

Laparoscopic liver surgery should not be developed in isolation from an open liver
program. Major and complex LLS should be gradually implemented with
increasing collective expertise for safe patient selection and management. (83) See

R25.1, 25.2 and 25.3

Should laparoscopic liver resection become adopted in all liver surgical
centres?

A meta-analysis has found that the laparoscopic approach offers fewer
complications, decreased blood loss and a shorter hospital stay with comparable
oncological outcomes in selected patients (38). Therefore the guidelines confirm
that all centres should implement a program of LLS and offer it to patients with
the appropriate indications according to the local level of proficiency. Ideally, at

least two surgeons proficient in LLS in each centre is recommended. See R26



Topic 14: Training / Registries

Who should be undertaking training and mentoring roles in LLR?

With regards to trainers / mentors and registries / learned societies no evidence
based studies are available. However, the learning curve for minor resections can
significantly reduced by surgeons assisting one another (84). The recommendation
of the experts is that mentors and trainers must be experienced surgeons with a
current and up-to-date knowledge of the literature, whilst registries are necessary
for evaluation of LLR and individual surgeons / centres alike. This relates to R27,

R28 and R29



Discussion:

The European Guidelines Meeting for Laparoscopic Liver Surgery was devised to
produce specific guideline statements to ensure the safe progression and
dissemination of laparoscopic liver surgery. The guidelines produced further the
work of the previous consensus meetings by providing specific guidance to both
expert and training laparoscopic liver surgeons. The 67 guidelines combine the
most up-to-date evidence with expert opinion to guide the dissemination of
laparoscopic liver surgery. Each guideline reached at least a 95% consensus
amongst the expert committee before its acceptance into the meeting. During the
meeting each statement was opened to a vote by all those in attendance (228
surgeons including the faculty). The median agreement was 88% (with at least
160 surgeons responding to each vote) demonstrating the support of these
guidelines by those with a special interest in laparoscopic liver surgery. All
statements were approved and endorsed by the independent validation

committee.

The EGMLLS explored new areas in the application of laparoscopy in an ever-
increasing cohort of patients and provided guidance to the appropriateness of LLR
for specific diseases. Indications have been refined taking into account specific
subcategories of high-risk patients and technically complex disease. Moreover, the
guidelines re-define the classification of resections adding “technically major”
resections, such as those in the postero-superior segments, to the established
anatomical minor and major resections. Specific scenarios that require more
experience were highlighted with the guidelines advocating caution dependent on

the surgeon’s expertise and available technical equipment.



The Southampton Guidelines state that when performed by expert surgeons, LLR
offers significant advantages in terms of a reduced risk of post-operative ascites
and liver decompensation in patients with cirrhosis. For patients with CRLM LLR
was deemed an appropriate option that offers significant benefits in terms of a
shorter hospital stay and lower complication rate. However, the need to adhere to
a parenchymal sparing approach was stressed. The use of LLR for living donor
hepatectomy is limited to a few highly specialised centres worldwide but may now
be regarded as standard practice for left lateral sectionectomy in adult-to-

paediatric donation.

The Southampton Guidelines advocate that the laparoscopic approach should be
considered standard practice for lesions in the left lateral and the anterior
segments. The guidelines state that in expert hands, LLR for lesions in the postero-
superior segments may maintain the advantages seen in the anterolateral
segments. Subcategories of “high-risk” patients, such as the elderly and patients
with high BMI, were no longer considered as contra-indications to LLR.
Technically challenging resections such as repeat resections or 2 stage
hepatectomies, resections for large lesions and lesions in close proximity to the

hilum are now considered possible by surgeons with extensive experiences in LLS.

The Southampton Guidelines highlight the difference in difficulty and outcomes
between laparoscopic left and right hemi-hepatectomies. Hence, it was advised
that their uptake occur at different points in the learning curve. Regarding inflow

control and parenchymal transection the guidelines state that the choice of



technique is dependent on the characteristics of the disease and the surgeon’s
preference. Pringle’s Manoeuvre and the management of intra-vascular volume to
provide a low CVP are both essential to reduce blood loss during transection. And,
as in open liver surgery the need for intra-operative ultrasound was considered

essential.

The guidelines regarding the implementation of LLS are of paramount importance
in the EGMLLS. A background in open liver surgery and advanced laparoscopic
skills prior to starting LLR are considered essential. The guidelines recommend
fellowships, courses and proctored programmes to facilitate the training and
development of laparoscopic liver surgeons. These fellowships should be
conducted in established, high-volume centres that routinely perform minor,
major and complex major resections. Those providing supervision, as mentors
and proctors, should themselves have already reached competency and are thus
able to provide safe guidance during the training of less experienced surgeons.
Importantly, it was recommended that each specialist centre should offer a
laparoscopic approach as part of its multi-disciplinary management of liver
disease and should ideally have a minimum of two surgeons competent in LLS to

support, assist and critique each other to aid development.

It is important to note that the majority of the evidence used in the production of
these guidelines report data from specialist liver centres, which may represent a
publication bias. However, this factor is of critical importance, as these guidelines
should not be misconstrued as an invitation to begin performing laparoscopic

liver surgery in the absence of experience and support. The authors must once



again stress that laparoscopic liver surgery is complex and requires advanced
laparoscopic skills, comprehensive experience of open liver surgery and the
support of an experienced team. Finally, the terms “experienced surgeons” and
“selected patients” are not simple, rigid definitions but represent a malleable
spectrum where multiple confounding factors, which will evolve with time and
vary between centres, must be considered. Although previous manuscripts have
suggested that between 20 to 60 minor resections and 30 to 60 major resections
(having already reached competency with minor resections) are required to
overcome the learning curve (79 - 82) the expert panel were in agreement that no
specific number can be given to the number of resections performed for a surgeon
to reach “competency” and patient factors must be weighed with respect to the

experience of the surgeon and their team.

With the exponential growth of laparoscopic liver surgery it will no doubt be
necessary to review the current guidance with the passage of time to ensure that
they continue to represent the most contemporary and highest level of evidence
available in order to provide safe guidance in the dissemination of laparoscopic

liver surgery.



Conclusion:

The European Guidelines Meeting for Laparoscopic Liver Surgery has produced a
set of clinical practice guidelines that have been independently validated for the
safe development and progression of laparoscopic liver surgery. Using a robust
methodology the Southampton Guidelines have amalgamated the available
evidence and a wealth of experts’ knowledge taking in consideration the relevant
stakeholders’ opinions and complying with the international methodology
standards. These guidelines are not an endorsement for a novice to perform LLS
without the appropriate training and ideally LLS should be performed within the
confines of an institution with an established support network and experience in

liver surgery.
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