
vessels were significantly smaller (mean diameter: FOP 1862, NSIP
1361, UIP 1361 mm) compared to controls (2362 mm). Density of
lymphatic vessels was significantly reduced in NSIP and UIP (2162
mm�2), compared to controls (3564 mm�2) and their size was
significantly greater (mean diameter: NSIP 111610 mm, UIP
12165 mm, controls: 7469 mm). In controls, 8566% of the paren-
chymal lymphatics were close (<100 mm) to a blood vessel, and only
564% were in proximity of bronchoalveolar spaces, while in all
three disease groups they were less frequently perivascular (FOP
4766%, NSIP 5563%, UIP 5662%) and more frequently associated
with the bronchoalveolar lumen (FOP 52611%, NSIP 8563%, UIP
6962%). Lymphatic vessels were rarely seen inside Masson bodies
and never inside fibroblastic foci (Abstract S114 figure 1). These data
are consistent with a substantial remodelling of lymphatic vessels in
fibrotic lung disease, with a shift of lymphatics away from blood
vessels.

Abstract S114 Figure 1 Two consecutive sections of a VIP biopsy.
Movat’s pentachrome staining (A) shows fibroblastic focus stained in
light blue. Panel B corresponds to the consecutive section, lymphatic
vessels stained by D2-40 (black), blood vessels (vWf) in red. Lymphatic
vessels are absent within fibroblastic focus, but are seen in the fibrotic
interstitium.

Respiratory muscles, exercise and ventilation
S115 THE EFFECT OF POSTURE ON THE 2ND INTERCOSTAL

SPACE SURFACE PARASTERNAL ELECTROMYOGRAM
(EMGPARA): VALIDATING A NOVEL CLINICAL TOOL TO
MEASURE NEURAL RESPIRATORY DRIVE
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Introduction Although neural respiratory drive (NRD), as measured
by diaphragm EMG, has been shown to reflect the balance between
the respiratory muscle load and capacity providing a marker of
disease severity, it requires insertion of an oesophageal catheter
which limits its clinical utility. 2nd intercostal space surface
EMGpara has been shown to be a useful alternative non-invasive
monitoring tool in acute COPD (Murphy et al. Thorax
2011;66:602e8) and overnight in asthmatic patients (Steier et al.
Thorax 2011;66:609e14). Previous data has suggested that there is
reduced activation of the chest wall muscles in normal subjects in
the supine posture as a consequence of a change in chest wall
configuration. To assess the clinical utility and validity of EMGpara
to continuously monitor changes in NRD, we investigated the effect
of different posture on the EMGpara in normal subjects.
Methods Wet gel electrodes were placed at the parasternal edge of
the 2nd intercostal space following skin preparation. Signals were

amplified and filtered before analogue to digital conversion and
digital processing providing the raw signal and root mean squared
data. Five positions included sitting at 45 degrees, lying flat, lying on
the right and left hand side and sitting at 90 degrees. EMGpara was
measured during 2 min of tidal breathing in each posture. Resting
EMG signal was normalised to the maximal inspiratory manoeuvres
performed in each position (EMGpara%max).
Results Eight healthy subjects were recruited with a mean age
32 years 62 years; 4 male; BMI 2362 kg/m2. Mean EMGpara%max
was 4.6063.93% sitting at 45 degrees, 4.8262.27% lying flat,
5.3263.91% lying on the right hand side, 4.4764.47% lying on the
left hand side, 4.5863.75% sitting at 90 degrees. A repeated measures
ANOVA showed there was no significant difference in EMGpara%max

between the different postures (p¼ 0.97; Abstract S115 figure 1).

Abstract S115 Figure 1 Box and whisker Plot. Reference position is 45
degrees. There was no difference lying flat (p¼0.9), lying on the right
hand side (RHS; p¼0.7), lying on the left hand side (LHS; p¼0.9) and
with 90 degrees upright (p¼1.0).

Conclusion NRD, as measured by EMGpara%max, is stable across a
range of different postures. It provides comparable information
independent of body position and could be considered as a moni-
toring tool in clinical practice, including for overnight monitoring.

S116 PARASTERNAL MUSCLE ELECTROMYELOGRAPHY
(EMGpara) REFLECTS OBSERVED CHANGES IN DYNAMIC
HYPERINFLATION DURING ACUTE EXACERBATIONS OF
CHRONIC OBSTRUCTIVE PULMONARY DISEASE (AECOPD)

doi:10.1136/thoraxjnl-2011-201054b.116
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Background During AECOPD, expiratory flow limitation results in
dynamic hyperinflation (DH), respiratory neuromechanical uncou-
pling, and increased work of breathing causing breathlessness. We
have previously demonstrated that 2nd intercostal space EMGpara,
as a direct marker of neural respiratory drive (NRD), is able to detect
clinical change in hospitalised AECOPD patients. We hypothesised
that EMGpara has an indirect relationship with DH.
Method Patients admitted with AECOPD at a metropolitan
teaching hospital were recruited. Inspiratory capacity (IC) was used
as a measure of DH. EMGpara, spirometry and IC manoeuvres were
measured twice daily from admission until the patient was fit for
discharge. Dyspnoea scores (modified Borg score, visual analogue
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