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Introduction and objectives People with cystic fibrosis (CF)
experience a wide spectrum of symptoms, both physical and psy-
chological, which are often troublesome and can result in signifi-
cantly impaired quality of life. Acupuncture has a strong
evidence base in the treatment of a wide variety of symptoms,
however there is currently very limited evidence for its role in
the management of symptoms in people with CF. The objective
of this pilot study was to provide preliminary evidence of the
effectiveness and patient acceptance of this treatment in our
large regional adult CF centre.

Methods In this observational prospective study, we offered acu-
puncture to CF inpatients attending our large regional adult CF
centre if they were suffering from range of symptoms. Patients
were asked to specify the symptoms being treated and its
severity before and after treatment, as well as whether treatment
achieved the desired outcome, whether they suffered any ill
effects, whether it is a valuable service and whether they feel we
should continue to offer acupuncture to patients. They were also
offered the option of making free-text comments on their expe-
rience of the service.

Results 106 patients were included over a 12-month period. 50
patients were treated for pain (back/neck/shoulder pain, n = 28;
unspecified location, n = 12; headache, n = 5, chest pain, n =
4, toe pain, n = 1) with pain significantly reducing after treat-
ment (median severity 7 (IQR 6-8) vs. 4 (IQR 3-5), p < 0.001).
25 patients were treated for stress/anxiety with symptoms signifi-
cantly reducing after treatment (median severity 8 (IQR 7-9) vs.
5 (IQR 3.6-6), p < 0.001). 10 patients were treated for breath-
lessness/tight chest with symptoms significantly reducing after
treatment (median severity 7 (IQR 6-8) vs. 5 (IQR 4-6), p =
0.001). 21 patients were treated for a range of other symptoms
including low energy levels, reduced appetite and constipation.
95 patients reported that treatment had achieved the desired
result and 10 patients reported that it was too early to tell. 1
patient felt ‘a bit sick’ after treatment, but no other adverse
effects were reported. All patients felt that acupuncture was a
valuable service and should continue to be offered. 30 patients
commented that the service should be available more frequently.
Conclusions Acupuncture was greatly appreciated by CF adults,
with significant improvements in a wide variety of symptoms. A
randomised controlled study is required to confirm these
benefits.
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Introduction In the era of lung cancer screening, tissue acquisi-
tion of peripheral lung lesions remains a challenge. We have
developed a 3D electromagnetic navigation platform with airway
segmentation and virtual bronchoscopy using a open source 3D
slicer environment.

Methods The open source visualisation software (3D Slicer
www.slicer.org) created a detailed airway segmentation and vir-
tual bronchoscopy model from acquired CT images. A magnetic
field emitter board provides tracking of a semiautomatic locat-
able sensor probe (SALP) in the working channel of the bron-
choscopewith always-on tip tracked sensor and can be steered
both manually and automaticaly with joy stick, for accurate
localization of peripheral lung lesion.

An extensive ex-vivo evaluation was performed in a breath-
ing lung model that was developed using inflatable plasticized
pig lungs in a negative-pressure Following this, in-vivo real
time navigation in a live porcine model using a selection of
novel radioopaque fiducials placed endobronchially into distal
airways.

Results After completion of a selection of experiments using the
breathing pig lung model, fiducials were placed endobronchially
in our live porcine model. Thereafter, CT images were used to
create a virtual airway 3D segmentation model. After multipla-
ner re-construction, land mark based registration was performed
to align the CT and anaesthetised porcine. Manual and auto-
matic navigation with the bronchoscope containing the SALP
was performed. The average navigation distance covered was
85.3 mm. The navigational system accurately determined 84%
of the navigation points within the airways.

Conclusion Our navigational platform is inexpensive and open
source and is the first to utilise SALP. In our model, there is
good agreement between the position of the sensor probe during
bronchoscopic navigation and as visualised in virtual broncho-
scopy. Further work is being carried out to improve registration
and accuracy of the navigational system before a pilot study in
patients with peripheral lung nodules.
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Introduction Despite the excellent functional sensitivity of
hyperpolarised gas MRI to early lung disease, clinical uptake of
the technique has to date been hindered by patents, regulatory
classification, availability of *He and access to polariser technol-
ogy. However, many of these constraints have been alleviated in
recent years, and '**Xe MRI is now providing high quality lung
images at relatively low cost. In January 2015 UK regulatory
approval for the manufacture of hyperpolarised gases for rou-
tine clinical lung imaging was obtained in Sheffield. Here we
present a case series as an overview of the clinical questions
that this technology can help resolve in various respiratory
indications.

Methods More than 20 patients (aged 13 to 74) have been clini-
cally referred to date with HP gas MRI in Sheffield to date from
NHS hospitals across the UK. Clinical histories include non-CF
bronchiectasis (scanned before and after a 2 week course of IV
antibiotics), COPD for consideration for LVRS/EB valves,
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Abstract P283 Figure 1

Example of 3He ventilation images; non-CF bronchiectasis patient (a) before and (b) after IV anti biotics, asthma patient

() before and (d) after bronchodilator, () CF patient, and (f) COPD patient | a '>°Xe ventilation image (g) COPD patient 2, and a 'H perfusion image

(h) patient with poor gas transfer

complex asthma (scanned before and after bronchodilator inha-
lation), CF, patients with poor gas transfer but well-preserved
lung parenchyma on CT, IPF overlapping with emphysema.
Results Figure 1 shows example images from a cross-section of
patients scanned, details of the individual cases will be expanded
upon. No adverse events related to imaging were reported. In
terms of imaging workflow, scan time average was between 30
min and 1 h 30 min. Patients have been referred from clinics
within a 100 km radius and we are also active in enabling novice
sites further afield with the technology.

Conclusion Hyperpolarised gas MR provides sensitive, regional
images of lung function which can be used to aid in clinical deci-
sion making on an individual patient basis. With improvements
in gas polarisation, MR hardware and image acquisition techni-
ques routine clinical lung imaging with the cheaper gas isotope
129%e is also now possible and large scale clinical evaluation of
these methods in patient populations are now underway as part
of clinical work up.
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Ventilation-perfusion (V/Q) scan is an established technique
used to monitor lung dysfunction in conditions such as pulmo-
nary embolism.! However, there are safety concerns regarding
its use in several important populations e.g. pregnant women
and children. Recent advances have transformed the use of
standard clinical MRI equipment in functional lung imaging.”

We recently presented a clinically appropriate dynamic oxygen-
enhanced MRI (dOE-MRI) protocol.® In this work, we inter-
pret dOE-MRI data with a novel physiological model of gas
exchange® that maps the regional distribution of lung ventila-
tion and perfusion, simulating results from a standard V/Q
scan.

3D dOE-MRI data were acquired using a 1.5 T Philips scan-
ner as in:* a 5 min baseline T acquisition, followed by a 15 min
dynamic acquisition, during which the subject breathed 100%
O, for the middle 5 min. Total scan time is under 30 min
throughout which the subject breathes normally. The partial
pressure of oxygen in the alveolar compartment was derived as
proposed in’ and maps of regional alveolar ventilation and per-
fusion were produced using a novel two-compartmental model
of gas exchange based on.*

Figure 1 shows an example of whole-chest ventilation and
perfusion maps from a healthy subject overlaid on a single vol-
ume of the acquired MRI (left column). The same maps are dis-
played as anterior/posterior and right/left anterior oblique
projections (right column), equivalent to those achieved with V/
Q scintigraphy.

Estimation of alveolar ventilation and perfusion distribution
from 3D dynamic OE-MRI is feasible and can be obtained under
clinically acceptable conditions using standard radiological equip-
ment without ionising radiation risks. This approach opens the
possibility for regional assessment of lung physiology using a sin-
gle short scanning session.
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