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Abstract

Background Prophylactic total gastrectomy (PTG) remains the only means of preventing gastric cancer for people with
genetic mutations predisposing to Hereditary Diffuse Gastric Cancer (HDGC), mainly in the CDHI gene. The small but
growing cohort of people undergoing PTG at a young age are expected to have a life-expectancy close to the general popula-
tion, however, knowledge of the long-term effects of, and monitoring requirements after, PTG is limited. This study aims to
define the standard of care for follow-up after PTG.

Methods Through a combination of literature review and two-round Delphi consensus of major HDGC/PTG units and
physicians, and patient advocates, we produced a set of recommendations for follow-up after PTG.

Results There were 42 first round, and 62 second round, responses from clinicians, allied health professionals and patient
advocates. The guidelines include recommendations for timing of assessments and specialties involved in providing follow-
up, micronutrient supplementation and monitoring, bone health and the provision of written information.

Conclusion While the evidence supporting the guidelines is limited, expert consensus provides a framework to best manage
people following PTG, and could support the collection of information on the long-term effects of PTG.
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Introduction

Hereditary diffuse gastric cancer (HDGC) is a rare, herit-
able condition caused by germline mutations, mainly in the
CDH 1 cancer susceptibility gene [1]. Estimated prevalence
in the population is 1/5000 [2]. Carriers have a substantially
increased risk of diffuse gastric cancer and lobular breast
cancer [1]. International guidelines recommend prophy-
lactic total gastrectomy (PTG) prior to the development of
advanced gastric cancer, often between the ages of 20 and
40 years. We have no clear understanding of the long-term
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effects of PTG. Limited, historical published evidence is
available for the medium-term effects of gastric resection
on ulcer disease and cancer. However, these studies do not
reflect the patient population undergoing PTG.

A range of guidelines exist for follow-up after gastrec-
tomy for cancer [3, 4], they do not touch on the range of
challenges experienced by the young population affected by
HDGC, and we believe this group will benefit from a tai-
lored set of guidelines.

While it is recognised that long-term follow-up is advis-
able, the nature of this follow-up has not been defined.
Experience and expertise are available in international units
offering PTG and follow-up. It is important to recognise
the similarities in post-operative anatomy and so theoreti-
cally late effects between PTG and Roux-en-Y gastric bypass
(RYGB) for obesity. Detailed guidelines exist for follow-up
after RYGB in many countries, providing a model to guide
follow-up after PTG.
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Collation of current practice, a review of the literature
and a Delphi consensus of experts and patient representa-
tives were used to create a set of guidelines to guide patient
care [5, 6]. Future review of these guidelines could include a
review of the outcomes of the investigations detailed below
and potentially allow for more evidence-based practice.

Materials and methods

Detailed methodology is available in the supplementary
material. In brief, the process used to create the guidelines
involved:

1. Recruitment of a steering committee from a multidisci-
plinary group of experts in academic settings with vari-
ation in geographic region and areas of expertise.

2. Literature review (using GRADE levels of evidence [7])
and collation of current standards from international
units.

3. Discussion of key priorities and questions in the steering
committee.

4. Creation of first-round guideline statements.

Review by the steering group.

6. Open Delphi consensus round 1 by a confidential vote
of study members made up of patient representatives
and clinicians experienced in the care of patients with
HDGC (identified through membership of the Interna-
tional Gastric Cancer Linkage Consortium (IGCLC)).

7. Review of consensus results and modification of state-
ments by the steering committee.

8. Open Delphi consensus round 2 by confidential vote.

9. Review of consensus results and agreement of final
statements by the steering committee.

hd

Interpretation of these guidelines must acknowledge the
very low level of evidence supporting almost all the state-
ments. To await the development of evidence would consign
the current generation of those who have undergone PTG
to potentially inadequate care. The study group has taken a
pragmatic approach to the recommendation of statements,
considering the impact of the recommended action on the
person receiving care as well as the health system providing
that care. Low-intensity interventions (e.g. clinical review)
are given greater weight than higher-intensity interven-
tions (e.g. DXA scan) despite a similar level of agreement
between study respondents.

The implementation of these guidelines may lead to
the collation of long-term data and allow the formulation
of more evidence-based recommendations in future years.
These guidelines will be reviewed at the IGCLC meeting
(Porto, 2024) and a consensus agreed upon an appropriate
interval for audit of findings and revision of guidelines.

The recommendations are published in accordance with
the AGREE reporting checklist [8].

Results

Review of the published literature revealed no directly rel-
evant long-term case series or experimental studies. These
guidelines were written with regard to current practice, basic
scientific principles and the limited available literature.

Forty-two participants voted in the first round of the con-
sensus, and sixty-two in the second round (Tables 1 and
2). The first-round statements and detailed results of both
Delphi rounds are available in the supplementary material.

Consensus Statements—all statements, recommendations
and evidence levels are detailed in Table 3.

Statement 1: What specialties should be available
to the post-PTG multi-disciplinary team?

Post-PTG care requires a multi-disciplinary team with the
lead specialty usually surgery or gastroenterology. Core
specialties recommended for routine follow-up were sur-
gery, gastroenterology, dietetics and specialist nursing. A
number of specialties likely to be helpful to people during
the course of their lives, including psychologist, geneticist,
internal medicine physician, pharmacist, exercise therapist
and fertility clinician were also identified. While not spe-
cifically relevant to PTG follow-up, female patients should
receive appropriate breast surveillance.

Patient representatives strongly suggested that pharma-
cists and exercise therapists be involved in care after PTG.
Drug absorption may be altered by the absence of gastric
acidity and rapid transition of ingested nutrients to the small
bowel[1] and specific formulations (e.g. modified release or
enteric coated) of some drugs may be inadequately absorbed.
Anecdotal reports of unplanned pregnancies after PTG
despite regular oral contraception may be due to altered
absorption. Specialist pharmacist review of both prescribed
and over-the-counter medications may obviate some of this
risk.

Exercise or physio-therapists may help with return to
function post-surgery, as well as with physical fitness and
maintenance of lean mass in the longer term.

Statement 2: What is the recommended follow-up
interval for patients after PTG?

There is a general consensus that people should be offered
long-term follow-up after PTG, although evidence for fre-
quency and duration is lacking. Follow-up can be divided
into early (i.e. before full recovery from surgery) and long-
term (to monitor for late effects of surgery). The boundary
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Table 1 Units represented by participants responding to at least one study round

Institution

Number of
participants

AP-HP Sorbonne University, France

Auckland City Hospital, New Zealand

BC Cancer/University of British Columbia, Vancouver, Canada

Christchurch Hospital, New Zealand

City of Hope Hospital, Duarte, USA

Genetic Health Service NZ/New Zealand Familial GI Cancer Service

Greater Manchester Oesophagogastric service/Manchester Centre for Genomic Medicine, UK
Hospital Sotero del Rio, Universidad Catdlica de Chile

Ipatimup/University of Porto/Centro Hospitalar Universitario de Sdo Jodo, Portugal

Memorial Sloan Kettering Cancer Center, USA
National Cancer Center Hospital, Japan

National Institutes of Health/National Cancer Institute, USA

Netherlands Cancer Institute
Patient advocate

Peter MacCallum Cancer Centre, Melbourne, Australia

Radboud University Medical Center Nijmegen
Rijnstate Hospital, Netherlands

Tauranga Hospital, New Zealand

The Alfred, Monash University, Australia

The Ohio State University Wexner Medical Center, USA

University of Cambridge/Cambridge University Hospitals

University of Chicago

University of Michigan

University of Otago, New Zealand
University of Pennsylvania, USA

University of Texas MD Anderson Cancer Center, USA

Zane Cohen Centre, Sinai Health System, Toronto, Canada
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Table 2 Specialties participating in at least one study round

between the two is fluid, but best regarded as being the
point at which the person’s weight is stable, which is likely
to be 1-2 years, and they have returned to normal activi-
ties, which often occurs much sooner. Oftentimes, patients
will be fully able to return to work and normal activities
while experiencing continued slow weight loss.

Statement 3: What factors should be assessed

A core set of factors to be addressed at routine follow-up
was identified by discussion amongst the steering commit-
tee and from free-text responses to the first Delphi round.
There was strong consensus that this should include dieti-
tian review, measurement of weight, review of GI symp-
toms, blood tests (detailed below), discussion of any other
cancer screening (e.g. breast) [1], and identification of
whether pharmacist, psychologist or obstetrician review

Clinical specialty Number of
participants

Surgeon 22

Gastroenterologist 13

Geneticist/Oncologist 7

Dietitian 6 at routine follow-up?

Patient advocate (including one dietitian, one pharma- 6

cist and one researcher)

Specialist/research nurse 4

Pathologist 3

Genetic counsellor 3

Pharmacist 1

Social Worker 1

Endocrinologist/metabolic bone physician 1

Psychologist 1

Researcher 1

@ Springer
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Table 3 All recommendations

Statement Level of Level of evidence
recommen-
dation
Core follow-up specialties
Registered dietitian Strong Very low
Surgeon Strong Very low
Gastroenterologist Strong Very low
Nurse specialist/practitioner Strong Very low
Support follow-up specialties
Psychologist Strong Very low
Geneticist Strong Very low
Internal medicine physician with interest in nutrition/endocrinology Conditional ~ Very low
Pharmacist Conditional ~ Very low
Exercise/physical therapist Conditional ~ Very low
Fertility clinician/obstetrician Strong Very low
Timescales for recovery and follow-up
Recovery from PTG is defined as stable weight and return to usual work or activity Strong Very low
Immediate post-operative follow-up should be 3—6 monthly until recovered from surgery (likely 1-2 years) Strong Very low
Following surgical recovery, lifelong in-person or remote follow-up is recommended, perhaps annually Strong Very low
Key factors to address during routine follow-up
Dietitian review Strong Very low
Weight Strong Very low
Review of GI symptoms (e.g. reflux, dumping/pancreatic insufficiency/bile acid malabsorption) Strong Very low
Blood tests—see below Strong Low
Genetics review of the need for breast screening Strong Very high
Genetics review of the need for screening for other cancers as appropriate to patient/family lineage Strong Very high
Discussion of current medications to identify the need for pharmacist review Strong Very low
Discussion of mental health to identify if a psychologist review needed Strong Very low
If appropriate, discussion of family planning and referral to specialist obstetric care Strong Very low
Routine micronutrient supplementation
Daily multi-vitamin and mineral complex, lifelong; to include vitamins A, C, E, D, folate, thiamine, magne- Strong Low
sium, zinc, selenium, copper and iron
Ensure adequate calcium intake (at least 1.5 g/day) from nutritional and supplemental intake Strong Low
Calcium citrate is better absorbed than calcium carbonate after PTG Conditional Low
Supplement vitamin D, titrating dose to serum or plasma 25-hydroxyvitamin D levels > 30 ng/ml. Initial sup-  Strong Low
plementation should be 1000 international units per day
Supplement vitamin B12 in all patients, following local practice for route, which may include intramuscular, ~ Strong Moderate
intranasal, subcutaneous or high-dose oral
Routine iron supplementation (at greater amounts than in multivitamin and mineral supplements) is not Strong Very low
required, and iron supplementation should be titrated to plasma ferritin and haemoglobin concentrations
Daily oral iron supplementation should be avoided due to poor efficacy and side effects Conditional ~ Very low
If oral iron supplementation is indicated, poly maltose forms should be considered None Very low
Caution should be exercised when supplementing vitamin A during pregnancy Strong High
Micronutrient supplementation in pregnancy should be supported by a specialist obstetric service Strong Very low
Routine post-operative blood tests
Blood tests should be performed annually, including an assessment of micronutrients at risk of malabsorption/ Strong Very low
deficiency. Test frequency can be reduced once stable and asymptomatic
Creatinine/urea/electrolytes Conditional ~ Very low
Full blood count Strong Very low
Ferritin Strong Very low
Calcium Strong Very low
Magnesium Conditional ~ Very low

@ Springer



1098

G. Roberts et al.

Table 3 (continued)

Statement Level of Level of evidence
recommen-
dation

Parathyroid hormone (PTH) OR 25-hydroxyvitamin D Strong Very low

Vitamin B12 (if not on IM treatment) Strong Very low

Optional post-operative blood tests

Vitamin B12 (if on IM treatment) Strong Very low

Copper Conditional ~ Very low

Zinc Conditional ~ Very low

Selenium Conditional ~ Very low

Vitamin A Conditional ~ Very low

Vitamin E Conditional ~ Very low

INR (proxy for vitamin K) Conditional ~ Very low

Thiamine Conditional ~ Very low

Thyroid-stimulating hormone (TSH) Conditional ~ Very low

Folate Conditional ~ Very low

Bone health recommendations

25-Hydroxyvitamin D levels should be checked pre-operatively, and if deficient treated Strong Very low

Calcium and vitamin D intake should routinely be supplemented after PTG Strong Very low

All patients should receive DXA measurement of bone mineral density pre-operatively and at 3 years post- Conditional ~ Very low
PTG

Post-menopausal women and men aged > 50 who have had a PTG should be screened for osteopaenia/osteopo- Conditional ~ Very low
rosis by a single DXA scan; this may be indicated earlier if the gastrectomy was before the age of 35

Treatment of osteoporosis after PTG should, where available, be supervised by a specialist in bone metabo- Strong Very low
lism

Recommended literature to be provided to people after PTG

Nutritional strategies Strong Very low

Micronutrient monitoring, including symptoms of deficiency Strong Very low

Symptoms of complications of gastrectomy (e.g. dumping, reflux, pancreatic insufficiency, bile acid malab- Strong Very low
sorption, bowel obstruction)

Recommended supplements Strong Very low

Specialist considerations of medications (e.g. poor absorption of modified-release tablets) Strong Very low

Education on the importance of lifestyle (e.g. alcohol consumption, regular exercise for bone health, smoking  Strong Very low
cessation)

Surveillance for other cancers as per family history Strong Very high

Surveillance for breast cancers Strong Very high

Education on the need for a regular dental check-up Strong Very low

Information relevant to future fertility Strong Very low

Information for the non-specialist clinician treating the patient in the event of emergency—e.g. advice on Strong Very low
recognising specific complications of gastrectomy

Contact details for gastrectomy team (including surgeon/nurse/dietitian/pharmacist) Strong Very low

Statement 4: What routine supplements, if any, below, with the rationale for supplementation and monitor-

should be recommended after PTG? ing discussed further.

After PTG, a degree of micronutrient malabsorption is

assumed due to reduced proximal gut exposure and fat  Fat-soluble vitamins

malabsorption. Iron and vitamin B12 deficiencies are well

described in patients after gastrectomy, and supplementa-  There is a theoretical risk of fat-soluble vitamin malabsorp-

tion and monitoring are supported by observational evi-  tion following PTG, due to the Roux loop removing the nor-

dence. Micronutrients of particular interest are discussed ~ mal stimulus for bilio-pancreatic secretions.

@ Springer
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There are conflicting results on the prevalence of vitamin
A deficiency after gastrectomy [9, 10]. It is crucial to note
the teratogenic risk of over-supplementation of vitamin A
during pregnancy [9].

Several small cohort studies report up to 20% incidence
of vitamin E deficiency after gastrectomy, with up to half
suffering neurological sequelae [10—12]. The risk of vitamin
E deficiency appears to increase with time after gastrectomy,
and in one series became clinically significant at approxi-
mately 4 years [12].

Vitamin D and calcium deficiency are discussed in the
bone health section. It is worth noting that there is some lim-
ited evidence of improved gastrointestinal calcium absorp-
tion when administered in the citrate, rather than the carbon-
ate, form [13, 14].

Vitamin B12

Vitamin B12 deficiency is a well-established consequence
of total gastrectomy and all people after PTG should receive
routine vitamin B12 supplementation [15]. Standard practice
in many units is intramuscular vitamin B12, while high-dose
oral formulations (1 mg/day) are also in use and have been
shown to be effective [16, 17]. Sublingual, transdermal and
intranasal routes have also been described [18-20].

Thiamine/vitamin B1

One study reported that 5 out of 32 patients after total gas-
trectomy suffered thiamine deficiency [21]. Another case
series reported on 17 post gastrectomy patients suffering
neurologically significant thiamine deficiency without rou-
tine supplementation [22]. Thiamine deficiency, and conse-
quent Wernicke-Korsakoff syndrome should be considered
in all people post PTG with significant weight loss or pro-
longed vomiting.

Iron

Iron deficiency has been found in up to 66.7% of women,
and 34.7% of men after gastrectomy [17, 23, 24]. Iron is
absorbed in the proximal gut in acidic conditions, hence the
risk of deficiency after gastrectomy. Recent studies suggest
alternate day iron supplements to be more effective than
daily iron supplementation [25] and there is evidence sug-
gesting that polymaltose iron supplements are associated
with fewer side effects [26]. Intravenous iron supplementa-
tion is also a valid option. Iron supplementation was a topic
of differing opinion between the two patient representatives
in the steering committee; one was very keen to recommend
routine higher dose supplements to avoid the unpleasant
symptoms of iron deficiency, whereas the other felt that the
unpleasant side effects of supplements should be avoided if

possible. This is an area where post-operative follow-up may
be tailored to the individual, considering diet, gender, age
and past medical history.

Zing, selenium, copper

Zinc and copper are absorbed in the duodenum and proxi-
mal jejunum. Zinc deficiency has been reported in up to
51%, and selenium deficiency in up to 39% of patients after
oesophagectomy or gastrectomy [27]. There are no case
series examining copper deficiency, however, as copper and
zinc absorption are closely linked, they should be considered
together. Of note, replacement of copper and zinc when defi-
cient should be done together (even when only one is defi-
cient) to prevent dangerous shifts in copper and zinc levels.

Synopsis of statement 4

e The consensus is to recommend routine supplementation
with a multi-vitamin and mineral after PTG, as well as
vitamins D, B12 and calcium to higher levels than in
basic multivitamin formulations. Routine micronutrient
supplementation was a topic of disagreement between the
core study group, with several members keen to stress the
lack of evidence and the burden of cost.

e Replacement of deficient micronutrients should be
guided by monitoring.

e [ron deficiency is common and intravenous replacement
is an important option. Routine iron supplementation can
be offered on a case-by-case basis.

e Management of micronutrient supplementation, particu-
larly folate and vitamin A, before and during pregnancy
should be guided by a specialist obstetrics service.

Statement 5: Post-operative blood tests

There is no evidence that routine monitoring is of utility in
the prevention of clinically significant deficiencies, however,
it is standard practice in many units, and recommended after
bariatric surgery [28, 29]. Assays were regarded as “Rou-
tine” or “Optional”, considering the likelihood of deficiency
and the availability and cost of assays.

We recommend all patients initially receive annual tests
as detailed in Table 3. Optional tests can be included at
the discretion of the unit and used as a guide to investi-
gate symptomatic deficiencies. As many people will survive
decades after their surgery, a life-long index of suspicion
must be maintained for micronutrient deficiency. Sufficient
pre-operative stores of some micronutrients may exist to
prevent clinically relevant deficiencies from developing for
years after PTG.

Optional tests are conditionally recommended on a case-
by-case basis, recognising the limited evidence of their
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utility and the high cost and limited availability of the spe-
cific tests.

Statement 6: After PTG, what strategies should
be pursued to prevent and identify reduced bone
mineral density (BMD)?

Several mechanisms (calcium/vitamin D malabsorption, loss
of load-bearing weight, altered gut hormone metabolism,
and whether pathological CDHI impacts on bone health)
could theoretically result in reduced BMD after PTG. Meas-
uring BMD is invasive and expensive, and there is a need
to balance the financial and personal costs of investigation
with the possible benefit to current and future generations.
A range of experimental and observational studies indicate
a possible risk of reduced BMD after gastrectomy and have
been considered in these guidelines.

One meta-analysis including 1206 patients identified a
pooled risk of osteoporosis after gastrectomy of 36% [30],
with risk factors for post-gastrectomy osteoporosis include
female gender and weight loss [31, 32]. A Korean study
including 133,179 subjects identified a two-fold increase
in osteoporotic fracture risk after gastrectomy compared
to matched controls [33], and a smaller but well-designed
cohort study identified the odds ratio for developing osteo-
porosis ten years post gastrectomy was 8.69 vs unoperated
matched controls [34]. Two observational studies reported
a risk of post-gastrectomy pathological fracture of 25% at
5 years and 37% at 6 years [31, 35].

Three smaller studies compared pre- and post-operative
bone mineral density with DXA scans [36-38] and identified
significant BMD reductions at 1-year post gastrectomy, and
a study using bone biopsies showed increased bone turnover
post-gastrectomy [39].

Several studies identified a high incidence of vitamin D
deficiency (up to 95% at 5 years post-op) and hyperparathy-
roidism (up to 50% at 5 years post-op) [30, 40-43]. Treat-
ment with high dose-vitamin D resulted in the normalisa-
tion of vitamin D and PTH levels [43]. This has not been
extended to investigate the effect of vitamin D treatment on
BMD after gastrectomy.

The American Society for Metabolic and Bariatric
Surgery guidelines for follow-up after bariatric surgery

recommend all patients receive 1200-1500 mg/day of ele-
mental calcium and 3000 IU/day of Vitamin D supplementa-
tion, and that consideration is given to DXA measurement
of BMD at 2 years post-operatively [28]. It would be rea-
sonable to consider applying these guidelines to the care
of patients undergoing gastrectomy, with the proviso that
obesity is likely to have an independent effect on BMD.

The guidelines published here strongly recommend
vitamin D measurement and correction before PTG if time
allows, and routine post-operative calcium and vitamin D
supplementation and monitoring. While the evidence is lim-
ited, the cost is minimal and the potential for prevention of
later osteoporosis significant.

The topic of monitoring bone health proved controversial
both within the core study group and across the respondents
to the Delphi consensus. When asked to state a preference
for one of two options including routine post-PTG DXA
scanning (Table 4), versus no routine DXA, the major-
ity of respondents (44) were in favour of routine pre- and
3-year post-operative DXA in addition to DXA at age 50 or
menopause. However, when considering the cost in terms of
resources and patient time against the very limited evidence,
the study group felt it more appropriate to make a condi-
tional recommendation for DXA scanning. Individual units
are advised to consider monitoring BMD, on a case-by-case
basis and to consider routine DXA in patients over 50 or at
the age of menopause. Several units routinely measure BMD
after PTG, and it is hoped that when this data is published
a more evidence-based approach to monitoring bone health
will be recommended.

In people who develop reduced BMD after PTG, it is
recommended that management is guided by a specialist in
metabolic bone diseases where available.

Statement 7: What written information or education
should be provided to patients following PTG?

The provision of written information to patients varies
between units. Patient advocates strongly supported the pro-
vision of written information to patients about their opera-
tion and recovery. We sought to clarify the most important
aspects of the written information, considering local poli-
cies and culture. We have not sought to define more than a

Table 4 Single preferred option

b “In your opinion, which of the options below is the best course of action to monitor bone Number of
for bone health monitoring health after PTG?” answers
No opinion 3
No routine scanning
DXA scan at age 50 (men) or onset of menopause, whichever comes first 13
DXA scans before surgery, 3 years post-PTG and again at age 50 (men) or onset of meno- 44

pause, whichever comes first
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general outline of this area, however, we recognise that a
significant amount of the published patient information will
apply across all units and there is potential for the develop-
ment of a central resource of information templates.

Conclusions

This is the first set of published guidelines for the follow-up
of people after PTG and defines a set of standards for units
to consider implementing after surgery. Although there is
limited evidence supporting many of the statements, the
steering committee reached a consensus by collating inter-
national expertise and patient opinions to identify sensible
and pragmatic standards of care. The aim was to consider the
uncertainty of long-term complications of PTG alongside
the risks of medicalising people who have recovered from
surgery, and the resource implications of life-long review
and tests.

We recognise that there will be barriers to the implemen-
tation of these guidelines. Provision of follow-up appoint-
ments (in person or remotely), blood tests and DXA scans
require funding and other resources. They also require
expertise in the management of post-operative patients,
and particularly the challenges of managing nutritional and
gastrointestinal sequelae of PTG. While we have attempted
to avoid proscriptive recommendations for expensive or
difficult-to-access tests and supplements, the availability of
funding and expertise could limit the full implementation of
these guidelines in some settings.

It is envisaged that these guidelines will be available to
support units in the development of local protocols for the
long-term follow-up of their PTG patients. Their utility and
challenges will be discussed at the next IGCLC congress
(Porto, 2024). While most of the guidelines require no fur-
ther tools to implement, we acknowledge that patient edu-
cation literature will need to be developed in response to
our recommendations. While some of this work will have to
reflect local medical practice and culture, there is potential
for a future project to develop centrally accessible post-PTG
educational literature.

Future directions

A central theme of discussions while writing these guide-
lines was the need to develop an evidence base for PTG
follow-up. The questions we have sought to answer could
form the basis of an interdisciplinary approach to post-PTG
research. Indeed, the data collected by units following these
guidelines could guide future projects and feed into revi-
sions of these guidelines. Areas of particular interest include
estimating and managing the risk of post-PTG osteoporosis/

osteopaenia; prevention, identification and treatment of
micronutrient deficiencies; identification and management
of GI complications of PTG (e.g. dumping syndrome, pan-
creatic insufficiency, reflux); patient information literature;
and templates or guides for follow-up appointments.

We acknowledge that despite our best efforts to contact
and involve as many international HDGC units as possible
in this study, we may not have reached many others. This can
be rectified when the guidelines are revised at the IGCLC
meeting in 2024.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10120-022-01318-5.
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