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Who are we?​
Manchester University NHS Foundation Trust

Paediatric surgery across 3 sites – Royal 
Manchester Children's Hospital, Wythenshawe, 
North Manchester General Hospital.

Large and busy elective/minor surgery caseload 
across several paediatric surgical specialties 
including gastroenterology, general surgery, 
urology, ENT, maxillo-facial surgery, 
ophthalmology

Providing surgical care for broad region covering 
multiple local paediatric diabetes units as well as 
sites at MFT.



Diabetes in Surgery - Physiology

Perioperative hypergylcaemia increases mortality and morbidity risk;
o Delayed wound healing
o Increased rate of infection
o Prolonged hospital stay

 Dogra, P., Anastasopoilou, C. and Jialal, I. (2024) Diabetic Perioperative Management

Stress in surgery causes release of counter regulatory hormones
Leads to overall catabolic effect causing hyperglycaemia

Desborough J. The stress response to trauma and surgery. Br. J. Anaesth. 2000
Fasting prior to surgery leads to less insulin on board, potentially reducing ability of the body to counter this 
hyperglycaemia

Will HCL Systems be able to cope??



How did we get here?

Implementation begins April 2024
Most recent NPDA annual (24/25) data shows 26% annual 
increase in patients using HCL systems



Guidelines
ACDC guidance ' Care of children under 18 years with 
Diabetes Mellitus undergoing Surgery or MRI under 
GA' 2021

Minor surgery: short procedures (always less than 2 
hours, and usually less than 30 minutes) with or 
without sedation or anaesthesia where rapid recovery 
is anticipated and child is expected to be able to eat by 
the next meal. Examples include endoscopic biopsies, 
myringotomy, incision and drainage

Run the pump with APS (HCL) disabled

MFT - Previous guideline expiring around 2023

MDT discussions between paediatric and adult 
diabetes, anaesthetics and cross site collaboration led 
to a new guideline

Updated from ACDC guidance but added and included 
HCL systems, initially with manual mode but gradually, 
on trial basis, low risk cases tried on HCL with close 
capillary glucose monitoring.

Gradually this practice has expanded and data 
collected retrospectively

Ongoing for around 2 years alongside adult colleagues 



Requirements to meet

Based around already existing ACDC definitions of 
minor surgery 



Expected Journey of HCL patient



Data Collection

o Obtained via EPIC Slicer-Dicer

o All T1DM/diabetes code, less than 18, with anaesthetic event since 2023

o Excluded those not on HCL systems at time of surgery

o 28 patients, further exclusion of 6 patients who underwent theatre at WYT/Trafford prior to 
most recent HCL in surgery guidance or who were on CEPOD/emergency list

o Leaving total 22 patients

o Ongoing weekly report runs to check for new listed cases with T1DM/insulin pump code

o Ongoing data collection as cases occur – 31 data sets total so far



Data Collection – Age 
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Data Collection – HCL Systems  

o OP5 – 22

o T-Slim – 5

o Ypso – 1

o 780G - 3

HCL Systems Used in Theatre

OP5 T-Slim Ypso 780G



Data Collection – Procedure Type
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Glycaemic Control and System Settings 
Review
- Pre op HbA1c <69 mmol/mol
- If diabetes care is provided by separate hospital, details of management are to be provided prior to pre-op assessment, this includes a 
review of basal rates by the home team in case of an unintentional reversion to manual mode intraoperatively.

HbA1C Insulin Regimes
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Patient Parent Team

Over half of the patients 
managed on HCL systems were 
based at trusts outside of MFT.

Highlights regional aspect of 
paediatric surgery/procedures 
and the need for robust 
communications between 
tertiary centre and local DGH 
teams



HCL Information Request Form



Preop Assessment
- Patient to be reviewed by a member of the diabetes team on day of surgery and determine if activity mode/ease off/temporary target 
is to be used perioperatively.
- Pump and sensor can be sited away from site of proposed surgery (at least 15cm if possible) and not between earthing plate 
and diathermy

o 28 out of 31 had pre-op assessment by 
diabetes team within 24hours before 
surgery 
o In those cases where pre-op assessment 

had not been undertaken prior to 
surgery, diabetes team informed <1 
week prior to surgery (6days, 3 days) 
and/or not made aware pre-op on the 
day.

Pre-op Review on Day of Planned Surgery

Yes No



Preop Assessment
- Patient to be reviewed by a member of the diabetes team on day of surgery and determine if activity mode/ease off/temporary target 
is to be used perioperatively.
- Pump and sensor can be sited away from site of proposed surgery (at least 15cm if possible) and not between earthing plate 
and diathermy

o 20/31 had clear documentation of 
switch to activity mode prior to theatre

o 2 cases of clearly documented reason 
why not switched (raised glucose pre-
op in HCL mode)

o 9 cases without clear documented 
switch to activity mode

0

5

10

15

20

25

Yes Unclear No

Activity Mode Used and switched pre-operatively



Preop Assessment
- Patient to be reviewed by a member of the diabetes team on day of surgery and determine if activity mode/ease off/temporary target 
is to be used perioperatively.
- Pump and sensor can be sited away from site of proposed surgery (at least 15cm if possible) and not between earthing plate 
and diathermy

o 11/31 had documented site of 
their tech.

Tech Site Documented on Day of Surgery

Yes No



Standard 'Smart Phrase' Template



Surgery Listing
- Surgery is elective and length of procedure is < 2 hours

- Anticipated blood loss is minimal

- Child can be admitted on the morning of surgery and should be the first case on the list

o 28/31 were 1st on the list, of these the 
majority were AM lists with 3 being 
planned PM lists

o 1 case was not initially planned as first on 
the list but got moved to 1st on the day

o 1 case was due to be first on the list but 
due to issues with consent, was done 
later in the day

o 1 case was not clear from the 
documentation if they actually were first 
on the list on the day. There had been 
difficulties establishing IV access on the 
morning.

Was the Patient First on the List?

Yes No



Surgery Listing
- Surgery is elective and length of procedure is < 2 hours
- Anticipated blood loss is minimal
- Child can be admitted on the morning of surgery and should be the first case on the list

o The mean anaesthetic time was 
57mins

o Shortest case was 18min

o One case went beyond expected 2hrs 
at 132min
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Intraoperative Blood Glucose Monitoring
- Capillary glucose able to be monitored every 30minutes
- If 2 consecutive CBGs >11mmol/L, remove the pump, store safely and commence a VRIII

o 7 cases <30 mins and therefore not 
requiring intra-op blood glucose 
monitoring

o 7 cases with no documented capillary 
checks intra-op 

o 10 checked every 30mins

o 7 checked but at increased intervals 
(45min-1hr)

Number of cases with capilliary glucose monitoring 
intraoperatively

Checked every 30mins Checked but > every 30mins

Appropriately not checked Not documented as checked



Blood Glucose Levels*

*Hyperglycaemia >14

Hypoglycaemia <4

Pre Operative Blood Glucose States

Pre Op Normoglycaemia Pre Op Hyperglycaemia

Pre Op Hypoglycaemia Pre Op Hyper and Hypoglycaemia

Intraoperative Blood Glucose States

Intraoperative Normoglycaemia Intraoperative Hyperglycaemia

Post Operative Blood Glucose States

Post Operative Normoglycaemia Post Operative Hyperglycaemia

Post Operative Hypoglycaemia



Intra-operative parameters of interest

- IV Paracetamol given to 21/31

- 2 received oral paracetamol post op

- 8 received none

Papers suggesting interference of CGM 
(falsely elevated compared to capillary 
blood glucose) from paracetamol

- Matsuyama, M., Meiri, S., Sawada, H., 
et al. (2025)

- Maahs, D. M., DeSalvo, D., Pyle, L., et 
al. (2015)
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Intra-operative parameters of interest

o 5 had documented use of diathermy 
intraoperatively.

o In all cases, this was bipolar

o 3/5 of these had tech site documented 
with 1 of these recognising tech site 
was going to be close to op 
site/diathermy and therefore moved 
pre-theatre.

Cases with Diathermy Use

Diathermy Not Used Diathermy Used



Same day discharges

o 100% discharge same day

o 100% stayed on pump throughout surgery



Main Issue Themes  /  Action Points

o Lack of general diabetes management 
parameters from non-MFT units

o Some variation in pre-op assessment 
documentation including 
documentation of tech site on the day 
of procedure

o Variable intraoperative blood glucose 
checks

o Paracetamol guidance not in guideline 
previously – but being given regularly. 

o Generated template letter/guidance for local 
unit/DGH/parents requesting basal rates and 
most recent HbA1c

o Generated template/smart phrase for pre-op 
diabetic review to include tech site amongst 
other parameters

o Highlighted and educate on importance of 
capillary glucose monitoring/documentation

o Presented guideline to anaesthetics colleagues

o Paracetamol advice now added 
to recommend 12hours of 
capillary monitoring post administration

o Ongoing data collection alongside Adult 
Colleagues



Final Points

o Gradual introduction of HCL use in minor, elective surgery at MFT sites with multiple 
safeguards in place to ensure patient safety

o Appears safe with no adverse outcomes and intraoperative glycaemic control

o All cases were same day discharges with no conversion to VRII

o Generation of standardised smart phrase templates for pre- op review and local unit 
data collection to increase receiving team awareness

o Service used by whole region – therefore need for clear communication of baseline 
diabetes management from local units



Contact

paediatric.diabetes@mft.nhs.uk

robert.clayson2@mft.nhs.uk







Shared Decision 
Making and the 
use of CSII 
(Academy of Medical 
Royal Colleges and 
Choosing Wisely UK)

BRAN
•what are the Benefits?
•what are the Risks?
•what are the Alternatives?
•what if I do Nothing?



Benefits

Avoidance of VRIII with its intrinsic dangers

• DKA caused by transition issues to and from VRIII 
are eliminated

• Electrolyte and fluid abnormalities that are 
associated with the use of the VRIII

• Risk of hospital acquired hypoglycaemia that is 
associated with use of VRIII

Person with diabetes has familiarity and 
can more easily continue self-management 
of diabetes



Risks

Failure of pump and/or cannula

Use near diathermy/X-ray 
machines.

Familiarity of theatre staff with 
HCL systems, alarms etc

Person with diabetes is 
unconscious/sedated.



Alternatives VRIII



Nothing DKA





Oxford 
guideline

• Trust wide for both adults (non-pregnant) and 
paediatrics

• Specific for elective surgery and HCL
• Safety tips

• Teflon cannula
• CGM accuracy – ensure difference within 

acceptable thresholds
• Change pod/cannula day before
• Ensure pump fully charged (have spare 

consumables available at hospital)
• Ensure CGM not set to expire the day before 

or day of surgery
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