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Cognitive monitoring in planned
arthroplasty surgery study

A. Woodgate, on behalf of

South West Anaesthesia Research Matrix, UK
South West Peninsula Deanery, South West Peninsula, UK

A decline in cognitive function is common?! and sometimes
permanent after a major surgery in the elderly. It is uncertain
what causes the change, whether a similar decline might occur
without surgery, and who is at risk. The current literature lacks
an accurate picture of preoperative cognitive trajectories and
trajectory in older people who do not have surgery.?* Our aim
was to assess the feasibility of serial remote monitoring of
cognition with an online tool (CogTrack Wesnes Cognition Ltd,
London) in elderly patients undergoing planned arthroplasty
surgery and matched non-surgical controls. Our primary care
and anaesthetic trainee research networks will work in
collaboration with patients, industry, and cognition experts.

Feasibility study testing of a prospective observational
methodology at two secondary care sites and two primary care
sites. Serial cognitive testing will be performed with CogTrack on
150 surgical patients and 150 matched non-surgical controls over
an 11l-week window incorporating the surgical episode. The
primary outcome measure is feasibility. The secondary outcome
measures include CogTrack scores and prevalence of factors,
which may impact on cognition. The patients were involved in
refining outcome measures and will contribute throughout.

Feasibility data, including number of patients approached,
recruited, declining, and withdrawing, will be collected, and
information about IT accessibility and completion rates of
assessments. Summary statistics will be conducted on Cog-
Track data for cases and control groups, and plots constructed
to demonstrate trajectory of scores over the 11-week study
period. Mixed-model srepeated measures analysis will be
performed to assess the effects of exposure to arthroplasty
and adjust for candidate covariates.

Our aim, in a future multicentre study, is to track the
cognitive trajectories of a large number of operated cases and
matched controls over a long time period. Arthroplasty sur-
gery is performed very commonly, and on an increasingly

ageing population, aiming to improve functional capacity.
Conversely, permanently altered cognition could impact on
patients’ quality of life. Clinical research underpins shared
decision-making with patients.
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Association between frailty as assessed by
the electronic frailty index and adverse
postoperative outcomes

D. Narganes™?, D.J. Drayton>*?, L. McMenamin®*?,
T.D. Maclaine”?, D. Wong"*, C. Bates”®, A. Kotze”?,
S.J. Howell*?

1University of Leeds, Leeds, UK, 2Department of
Anaesthesia, Leeds Teaching Hospitals NHS Trust, Leeds,
UK and 3The Phoenix Partnership (TPP), Leeds, UK

Frailty is associated with adverse perioperative outcome.’?
ResearchOne (R1; a large primary care data set) has been used
to develop an electronic frailty index (eFI) based on the accu-
mulation of clinical and functional deficits.? We report on the
association between the eFI and mortality, length of survival,
and increase in eFI over 12 months post-surgery (AeFI).

We studied a data extract from R1 containing codes for 860
649 operations performed between January 2011 and
December 2016. Mortality (1, 3, and 6 months), length of sur-
vival, and 12-month increase in eFI were the outcome mea-
sures. Age, gender, use of antihypertensive, eFI at surgery,
count of both systolic and diastolic blood pressure 12 months
before surgery, deprivation ranks, counts of GP visits 12
months before surgery, and latent variables for missing data
were the assumed independent variables. We predicted out-
comes using a general linear model with elastic net
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regularisation and iterative fitting along a regularisation path.
Confidence intervals were derived via bootstrap sampling
(n=100). Missing blood-pressure data were imputed based on
population-level statistics in 39.0% of cases.’

The eFI at surgery was identified as being associated with
change in eFI after surgery and survival (95% confidence in-
terval standardised B coefficients of 0.73—0.86 and 0.88—0.89,
respectively). Other factors associated with survival and
increased postoperative frailty included age, use of antihy-
pertensive medications, and sex.

The association between adverse postoperative outcome
and eFI has not been demonstrated previously, and suggests
that the eFl warrants further investigation for preoperative
risk assessment.
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Effects of major hepato-pancreatico-biliary
surgery and general anaesthesia on skeletal-
muscle mitochondrial respiration: a pilot
study

J.L. Stevens’, H. McKenna', A. Murray?, G. Jell’,
M. Guliyeva', D. Martin*

Division of Surgery and Interventional Sciences, Royal
Free Hospital, University College London, London, UK and
2University of Cambridge, Cambridge, UK

In this pilot study, we sought to characterise changes in mito-
chondrial function during major hepato-pancreatico-biliary sur-
gery under general anaesthesia (GA), and to determine if such
changes are associated with preoperative measures of fitness.

Patients underwent cardiopulmonary exercise testing
before surgery to obtain anaerobic threshold (AT) and peak
oxygen uptake (VO, peak). Skeletal-muscle biopsies were
taken from the vastus lateralis under GA. High-resolution
respirometry (O2k; Oroboros, Austria) of permeabilised muscle
fibres was performed using a substrate—uncoupler—inhibitor
titration protocol.’?

Fourteen patients were recruited to the study. We
observed a significant increase in mitochondrial oxygen

consumption post-surgery in fatty acid oxidation and Com-
plex I mediated states. We also found a significant reduction
in mitochondrial coupling efficiency, electron transfer
coupling efficiency (—0.03; P<0.04), and oxidative phosphor-
ylation coupling efficiency (—0.03; P<0.02) after surgery
compared with before surgery. Patients with an AT less than
11 ml kg~! min~! had a significantly lower mitochondrial
coupling efficiency pre-surgery than those with an AT greater
than 11 ml kg”? min~'. There was also a correlation observed
between mitochondrial coupling efficiency with VO, peak
(r=0.601; P<0.05). The relationships between AT, VO, peak,
and coupling efficiencies were no longer evident after
surgery.

Our early findings show that the process of major hepato-
pancreatico-biliary surgery under GA leads to an increase in
mitochondrial oxygen consumption and reductions in mito-
chondrial coupling efficiencies.

Also, cycle ergometry findings correlated well with cell
ergometry.
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Case series report on iatrogenic subglottic
tracheal stenosis
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Tracheal intubation and tracheostomy are routinely per-
formed in anaesthesia and critical care settings; however,
such procedures could result in subglottic tracheal stenosis.’
In certain patients, predisposition to wound over-repairing,
fibrosis, and hypertrophic scar formation could significantly
increase their susceptibility to tracheal stenosis after tracheal
injury. Here, we report the incidence of tracheal stenosis after
intubation or tracheostomy.

Sixty-three patients (38 male/25 female; 2169 yr old) had
been either intubated for surgery or tracheotomised in the ICU.
Their airways affected with iatrogenic subglottic tracheal
stenosis were treated in People’s Hospital of Zhengzhou Uni-
versity from 2012 to 2017. Patients’ Myer and Cotton grading of
tracheal stenosis,? time to onset of airway stenosis, and
overall prognosis were collected retrospectively.

Table 1 Myer and Cotton classification of subglottic tracheal stenosis

Group Intubation Tracheostomy

n I(%) (%)  1I(%) IV (%) n I(%) 11 (%) 111 (%) IV (%)
Hypertrophic scarring 5 0 (0) 1 (20) 3 (60) 1 (20) 11 0 (0) 3(27.2) 5 (45.6) 3(27.2)
Non-hypertrophic scarring 18 3 (16.7) 9 (50) 4 (22.2) 2 (11.1) 29 4 (13.8) 14 (48.3) 7 (24.1) 4 (13.8)
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