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Abstract
Objective. Data from two-plane electrical impedance tomography (EIT) can be reconstructed into
various slices of functional lung images, allowing formore complete visualisation and assessment of
lung physiology in health and disease. The aimof this studywas to confirm the ability of 3DEIT to
visualise normal lung anatomy and physiology at rest and during increased ventilation (represented by
rebreathing).Approach. Two-plane EIT data, using two electrode planes 20 cm apart, were collected in
20 standing sedate horses at baseline (resting) conditions, and during rebreathing. EIT datawere
reconstructed into 3DEITwhereby tidal impedance variation (TIV), ventilated area, and right-left
and ventral-dorsal centres of ventilation (CoVRL andCoVVD, respectively)were calculated in cranial,
middle and caudal slices of lung, fromdata collected using the two planes of electrodes.Main results.
Therewas a significant interaction of time and slice for TIV (p< 0.0001)with TIV increasing during
rebreathing in both caudal andmiddle slices. The ratio of right to left ventilated areawas higher in the
cranial slice, in comparison to the caudal slice (p= 0.0002). Therewere significant effects of time and
slice onCoVVDwhereby the cranial slice wasmore ventrally distributed than the caudal slice
(p< 0.0009 for the interaction). Significance. The distribution of ventilation in the three slices
correspondswith topographical anatomy of the equine lung. This study confirms that 3DEIT can
accurately represent lung anatomy and changes in ventilation distribution during rebreathing in
standing sedate horses.

Introduction

Certain lung diseases occurmore commonly in the superior and inferior (known as cranial and caudal,
respectively, in quadrupedal animals) regions of the lungs. Examples in humans in themore cranial or superior
lungfields includemediastinal lymphoma (Martelli et al 2015)while examples in themore caudal or inferior
lungfields include lobar or bronchopneumonia (Pahal et al 2023). In horses,mediastinal lymphoma and
bacterial pneumonias can also display similar distributions (Garber et al 1994,Hepworth-Warren et al 2022),
while exercise-induced pulmonary haemorrhage (EIPH) is an additional important disease of the caudal lung
field in this species (O’Callaghan et al 1987b). Accurate regional localisation of changes in pulmonary
physiology, as well as disease, are thus important for the understanding of pathophysiologic derangements, as
well as in clinical diagnosis. Given the similarities between horses and humans regarding distribution of lung
pathology, as well as the large assessable volume of lung in horses, and their significant reserve capacity, horses
represent a valid experimentalmodel for this study.

Electrical impedance tomography (EIT) is a non-invasive, real-time imaging device used primarily to assess
lung function under a variety of conditions (Putensen et al 2019, Tomicic andCornejo 2019, Sacks et al 2021,
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Secombe et al 2021). Typically, single-plane EIT is usedwhere a single line of electrodes is placed around the
thorax, and generates a single 2D slicewith an elliptical shape in the longitudinal axis (Rabbani andKabir 1991,
Adler andHolder 2021). Single-plane EIT has been used in horses to describe changes in ventilation distribution
in standing horses (Ambrisko et al 2016), under general anaesthesia (Ambrisko et al 2017,Mosing et al
2017, 2018, 2019), pregnancy (Schramel et al 2012), cardiac disease (Sacks et al 2021) and in naturally-occurring
and experimental bronchoconstriction (Herteman et al 2021, Secombe et al 2020, 2021). Limitations of single-
plane EIT include evaluation of subtotal lung volume in a longitudinal plane. In particular, cranial and caudal
lungfieldsmay be incompletely assessed, and focal or regional changes in ventilationmay bemissed. This is due
to the vertical sensitivity of single-plane EIT typically extending to half of the diameter of the thorax cranially and
caudally in the centre of the thorax, with this distance reducing towards the periphery (Brabant et al 2022).
Increased vertical sensitivity leads to increased contributions fromoff-plane lung tissue, potentially leading to
artefactual or erroneous reconstruction of that area. In comparison, the vertical sensitivity of slices
reconstructed from two-plane EIT is smaller, leading to amore tightly constrained set of voxels contributing to
slice reconstruction (figure 1), and thus increased accuracy for that particular lung region.

Two-plane EIT involves the placement of two parallel rows of electrodes around the thorax, instead of one
row. This allows generation ofmultiple 2D slices, withmore complete assessment of the thorax over a longer
longitudinal axis (i.e. leading to an overall 3D assessment of the thorax). Two-plane EIT can be reconstructed
intomultiple slices from cranial to the cranial row of electrodes, through to caudal to the caudal row of
electrodes (3DEIT). For clarification, single- or two-plane EIT refers to the electrode layout used during data
collection, while 2D or 3DEIT refers to the reconstruction of a single ormultiple slices during image
reconstruction (Brabant et al 2022). Initial experience with 3DEIT image reconstruction in horses demonstrates
that there is better separation between the right and left lungs thanwith 2DEIT, and plausible functional images
of lungfields both between and outwith the two electrode planes (Grychtol et al 2019).

The aimof this paper was to compare the distribution of ventilation, particularly in the longitudinal axis, in
standing sedated horses at baseline and increased tidal volume (rebreathing) using two-plane EIT (and
subsequent 3D reconstruction)withwell-defined physiologic and anatomic findings in standing horses. The
objectivewas to describe the reconstruction of two-plane EIT intomultiple planes (3DEIT), while excluding
non-lung EIT signal (heart and gastrointestinal tract). The hypotheses were that distribution of ventilation
would change across reconstructed plane (cranial,middle and caudal), time (baseline and rebreathing), and
these changes would correspond to expected anatomy and physiology.

Materials andmethods

The experiment was designed to collect two-plane EIT data from clinically healthy horses and reconstruct the
data into three 2D slices (cranial,middle and caudal). In addition, given the larger volume of EIT data collected,
it was intended to explore the possibility ofmultiplanar reconstruction of 3DEIT data. The two-plane
component of the belt comprised two parallel rows of electrodes spaced 20 cm apart. Given an average thorax

Figure 1. Illustration of single plane reconstruction and vertical sensitivity of EIT based on two electrode planes in a ‘square’ electrode
pattern. A ‘skip 4’ stimulation andmeasurement pattern is used. A plane¾distance between the electrode planes is demonstrated for
visual representation of the ability of two-plane EIT to reconstruct slices at any point from cranial to the cranial row of electrodes, to
caudal to the caudal rowof electrodes. Contour lines indicate the 99%, 95%, 90%and 80%, 50% sensitivity contours.
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height (dorsoventralmeasurement at the plane of the centre EIT electrode) of 80 cm, this width represents 25%
of the height. The cranial rowwas placed immediately caudal to the elbow at the level of the 5th intercostal space.
This placement was designed to capture the largest possible lung volume, with 3DEIT expected to demonstrate
normal anatomic ventilatory distribution during baseline and rebreathing. Here, normal anatomic findings are
considered the anatomic layout of the lungs in adult horses and the changes in lung positionwithin the thorax
from cranial to caudal—that the cranial lung ismore ventrally located than the caudal lung (Nakakuki 1993).
This is not expected to significantly change between conditions (baseline versus rebreathing). Physiologic norms
are considered the expected changes in the distribution of ventilation observed during hyperventilation. In
particular, increases in tidal volume are expected to shift proportionallymore ventilation ventrally (Ambrisko
et al 2016). In addition, rebreathing has been shown to reduce variability inmeasurements in pulmonary
function indices, thus eliminating some physiologic factors leading tomeasurement error (Guthrie et al 1995).

Horses
As this was an exploratory studywith no prior data, a sample size calculationwas not able to be performed.
Twenty horses were recruited from theMurdochUniversity School of VeterinaryMedicine teaching herd.
Horses were identified as clinically healthy based on history and thorough physical examinationswith special
focus on the respiratory tract before inclusion in the study. Several horses hadmild tomoderate cardiac disease:
ventricular septal defects (three horses), aortic regurgitation (two horses) and tricuspid regurgitation (one
horse). All horses had otherwise normal cardiac size and function at the time of the experiment, and no evidence
of lung dysfunction. The horses included threemares (females) and 17 geldings (castratedmales), with amean
(SD) age of 11.3 (6.3) years and bodyweight of 512 (64) kg. Themedian (range) body condition scorewas 6/9
(4–7/9) (Henneke et al 1983). Horses were excluded from the study if they objected strenuously to
instrumentation, despite sedation. This studywas part of a larger studywhere horses were exposed to body
position changes (ramps and leg lifts) to evaluate changes in distribution of ventilation.

Experimental protocol
This study evaluated 3DEIT data collected during baseline and rebreathing arms in neutral standing positions.
Each horse waswalked into stocks from the paddock towhich theywere accustomed through regular
habituation therein. An 18-gauge 4 cm intravenous catheter (Surflo, Terumo, Philippines)was placed aseptically
in a jugular vein. For all data, a custom-made neoprene EIT belt was used, with 32 equidistantlymounted
electrodes (for single-plane EIT data collection) and two additional rows of 16 equidistantlymounted electrodes
in parallel, 20 cm apart, for two-plane EIT data collection. Each rowof 16 electrodes wasmounted 10 cm from
the central single-plane rowof 32 electrodes (figure 2). The belt was placed around the thoraxwith the single-
plane row of electrodes at the 6th intercostal space atmid thorax, after the hair coat was circumferentially wetted
withwater to improve electrode contact. A small amount of non-conductive ultrasound gel was placed on each
electrode prior to placement. The belt was connected to the EIT device (BBvet, SenTecAG, Landquart,
Switzerland)which applied a skip-4method of current injection to electrodes, positioned in a square
configuration (figure 2). EIT datawere displayed and recorded using the accompanying software (BBvet, SenTec
AG, Landquart, Switzerland). For this component of the experiment, only two-plane EIT datawere evaluated.

Horses were sedatedwith 5 μg kg−1 detomidine hydrochloride IV (DetomoVet, CevaAnimalHealth Pty
Ltd, Glenorie, NSW,Australia). Further sedationwas provided either with boluses of detomidine IV

Figure 2.Combined single-plane and two-plane belt with overlaid lungs: lateral view of horse with combined single-plane and two-
plane belt to demonstrate electrode position on topographical anatomy, and underlying lung anatomy. Inset left: diagrammatic
representation of the skip-4 driving of electrodes in a squaremanner across the two planes. Inset right: diagrammatic represensation
of the skip-4 driving of electrodes in the single-plane. Photo credit: Gabmaier Christopher.
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(2.5 μg kg−1; ten horses) or a continuous rate infusion at 12.5 μg kg−1 h−1 (ten horses) for the duration of the
experiment. After collection of baseline data, a facemask (Aeromask, TrudellMedical International, Ontario,
Canada)was placed on the horse’smuzzle and a Fleisch no. 5 pneuomotachograph connected to a commercial
equine spirometry system (OpenPleth; Ambulatory

Monitoring Inc., Ardsley, NY,United States)was attached to a port on the facemask tomeasure airflow
(figure 3). Spirometry data was recorded electronically using the included software system (Equine Flowmetrics,
AmbulatoryMonitoring Inc., Ardsley, NY,United States). The spirometer was calibratedwith a 3L calibration
syringe (Model 5630 series, Hans Rudolph Inc., Shawnee, KS, United States) prior to use on each horse. Tubing
wasfixed to the spirometer to increase dead space and thus increase inspired carbon dioxide, leading to an
increased tidal volume and respiratory rate (‘rebreathing’). Spirometrywas used tomeasure tidal volume and
confirmhyperventilation. End-tidal carbon dioxide (EtCO2)wasmeasured using a sidestream analyser
connected to the spirometer (Surgivet, multiparametermonitor, SoundVeterinary Equipment, Rowville, VIC,
Australia). Rebreathingwas confirmed by tachypnoea or an EtCO2 concentration of at least 60 mmHg. EIT data
were recorded continuously during the experiment. For data evaluation, at least twominutes or ten breaths of
EIT datawere selected at each time period, after at least twominutes of stabilisation at steady state. Respiratory
rate, tidal volume and EtCO2were alsomeasured during rebreathing. At the end of the experiment, horses were
deinstrumented and returned to the paddock.

Data analysis
Initial visualisation of the global EIT volume curvewas performed in the native EIT software (Ibex, Sentec, CH-
4106Therwil BL, Switzerland). Ten representative breathswere selected for analyses and exported for
reconstruction.

The selected breaths were imported into a Python (withNumpy and Scipy) environment for processing.
Breathing data were smoothedwith a Savitzky–Golay filter and then each dataset was partitioned into individual
breaths based on identified end of exhalation phases, which ismarked by a noticeable dip in the recorded
impedances. Impedance data for each breathwere individually normalized by subtracting a line connecting the
previous and following end-expiratory point, tomitigate drift between start and end points of different breaths.
Following this, an average breathwaveformwas computed by averaging all the individual breaths, aligned at the
end-inspiratory point.

As two-plane EIT data can be reconstructed in a variety of different planes at various slice thicknesses, three
representative transverse slices in the cranial, middle and caudal lungfields were selected for reconstruction. An
elliptical ROIwas placed on each slice to eliminate boundary artefacts such as non-lung changes in impedance or
electrodemovement. The ellipse wasmodelled on initial results of four horses and visually adjusted to
incorporate the entire lungfield based on prospectivemodelling on a further ten horses [Stüder et al,
unpublished]. Thismodelling confirmed that the elliptical ROI appropriately included regionswith sufficient
impedance change to represent lung, without including excessive areas of lowor no changes in impedance. The
same elliptical ROIwas applied to all slices. A functional region of interest (fROI)was subsequently applied to
each slice (cranial,middle and caudal)filtering regionswith signals of less than 10%of themaximum impedance
such that theywere excluded. This predominantly filters non-lung signal (cardiac and gastrointestinal [GIT]).

Figure 3.Experimental horse setup: sedated horse wearing two-plane EIT belt with pneumotachograph and capnograph. The
expandable tubing is used to induce rebreathing, and thus an increase in tidal volume.
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Collected data fromone horse also underwentmultiplanar reconstruction in parasagittal and frontal planes,
in addition to the transverse slices previously described. The purpose of themultiplanar reconstructionwas to
demonstrate the ability of 3DEIT to visualise changes in lung function in an anatomically correctmanner.

For both timepoints (baseline and rebreathing) and all slices (cranial,middle and caudal), the following
variables weremeasured or calculated: tidal impedance variation (TIV), ventilated area, centre of ventilation
right to left (CoVRL) and ventral to dorsal (CoVVD) (Brabant et al 2022). Tidal impedance variation is expressed
in arbitrary units, ventilated area as a ratio of right to left andCoV as a percentagewhere 0% is right or ventral.

Statistical analysis
All responses analysedwere normal with failure to reject the null hypothesis of normality using the Shapiro-Wilk
statistic. A two-factor general linearmodel was appliedwith time (baseline and rebreathing), slice (cranial,
middle, caudal) and the interaction included as fixed effects.Where significant interaction, ormain effects, at
p< 0.05, post-hoc pair-wise comparisons of least squaresmeanswere compared against a Tukey-adjusted
p< 0.05. All statistics were performed using SAS 9.4 (SAS Institute, Cary,NC,USA).

Results

All horses successfully completed the study protocol andwere returned to the herd at the end of the experiment.
Themean total experiment durationwas 59 minwith themean duration for the data collection components
reported here of 13 min. Respiratory rate, EtCO2 and tidal volume during rebreathing are reported in table 1.
Twohorses reached themaximumdeadspace volumewithout reaching predetermined criteria for rebreathing
butwere included due to the proximity to the criteria. Therewere no datamissing for any horse or timepoint.

Reconstruction
Representative data for a single horse are shown in figure 4.Here the rebreathing phase is shown corresponding
to an increase in respiratory rate and tidal volume. EIT images are shown in various slices for two breaths at the
beginning and end of the rebreathing, illustrating the anatomical differences in the distribution of tidal volume,
aswell as the physiological changes (increased caudal distribution) at the larger breathing volumes.

Two-plane EIT datawere successfully reconstructed into cranial,middle and caudal slices in all horses at
both baseline and rebreathing timepoints. Data were also reconstructed in one horse into parasagittal and
frontal planes, results of which demonstrated images consistent with normal functional anatomy of equine lungs

Table 1.Physiologic variables during
rebreathing; RR: respiratory rate in breaths
perminute, EtCO2: end-tidal carbon
dioxide concentration inmmHg,VT: tidal
volume in litres; SD: standard deviation.

Horse RR EtCO2 VT

1 17 60 14

2 15 67 17

3 16 64 20

4 14 61 22

5 28 58 13

6 16 60 25

7 18 66 16

8 16 64 21

9 15 57 21

10 25 62 21

11 17 60 20

12 18 67 17

13 29 66 14

14 16 58 22

15 22 64 22

16 14 67 28

17 14 68 26

18 16 64 19

19 16 65 26

20 22 70 19

AVERAGE 18 63 20

SD 4.4 3.6 4.1
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(figure 4). Cardiac and gastrointestinal signals were successfully filtered out through the combination of the
elliptical and functional ROIs.

Ventilation distribution
Therewas a significant interaction of time and slice for TIV (p< 0.0001)with TIV increasing during rebreathing
in both caudal andmiddle slices. There was no significant change in TIV during rebreathing in the cranial slice
(figure 5).

Therewas no significant effect of time or interaction of time and slice on ventilated area. Therewas an effect
of slice whereby the ratio of right to left ventilated areawas higher in the cranial slice, in comparison to the caudal
slice (p= 0.0002;figure 6). Therewere no significant differences inCoVRL over time or between slices
(p= 0.8879 for the interaction; figure 7). Therewere significant effects of time and slice onCoVVDwhereby the
cranial slice wasmore ventrally distributed than the caudal slice and ventilationmovedmore ventrally in the
middle and caudal slices during rebreathing, but not in the cranial slice (p< 0.0009 for the interaction; figure 8).

Discussion

This study describes the acquisition of 3DEIT data using a two-plane EIT belt in standing, sedated horses. The
distribution of ventilation in the longitudinal plane (more ventral cranially andmore dorsally caudally) is
consistent with lung anatomy and established ventilation distribution patterns in horse (Ambrisko et al 2016,
O’Callaghan et al 1987a, Amis et al 1984). In addition, during rebreathing, EIT identified increased ventilation in
themiddle and caudal lung fields, and amore ventral distribution, the latter having previously been

Figure 4.Multiplanar reconstruction of 3DEIT: Reconstruction of 3DEIT data fromhorse 8 during baseline (left) and rebreathing
(right). The data at each timepoint is reconstructed into a parasagittal slice through the left lung (A), amodified frontal slice through
the long axis of the lung fields (B) and three transverse slices (from left to right: caudal,middle and cranial; (C). Cranial is to the right.
Red corresponds to less impedance (less air) and blue tomore impedance (more air). (A) and (B) left are normalized to themaximum
in the left image. (A) and (B) right are normalized to themaximum in the right image. (C) is normalized to themaximum in the right
image.
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demonstrated using 2DEIT (Ambrisko et al 2016). Thus, 3DEIT has been shown to accurately represent normal
lung anatomy and certain aspects of physiology in standing sedate horses.

The reconstruction of two-plane EIT data ismore involved than the reconstruction of single-plane EIT data.
In particular, consideration of reconstructed slice location involvedmaximising lung area andminimising non-
lung signal in the slice. Slices were reconstructed cranial to the cranial row of electrodes to capture the cranial
lung lobes whileminimising the effects of the cardiac signal. The caudal slice was reconstructed based on lung
caudal to the caudal row of electrodes (figure 2). One effect that can appear is an inverse contribution due to
compression of gas in the gastrointestinal tract. Because of the sensitivity region of EIT, this effectmay add to the
signal in the caudal slice. It was not required tofilter this effect in this study, but in general, 3DEIT offers an
improved ability to reject this contribution, since it is largely isolated in caudal volumes. Interestingly, the
distribution of vertical sensitivity in 3D reconstructed slices is smaller than in ‘native’ 2D slices collected from

Figure 5. Interaction plot for tidal impedance variation (TIV) in arbitrary units on theY-axis. Slice is on theX-axis. Solid dots indicate
baseline conditions, open dots represent rebreathing. TIVwas significantly different between baseline and rebreathing conditions for
the caudal andmiddle slices, whichwere significantly different to the cranial slice (p< 0.0001). Different lower case letters indicate a
signficant difference.

Figure 6. Interaction plot for ventilated areawith the ratio of right to left ventilated area on the y-axis. Slice is on the x-axis. Solid dots
indicate baseline conditions, open dots represent rebreathing. The ratio of right to left ventilated areawas higher in the cranial slice, in
comparison to the caudal slice (p= 0.0002). Different lower case letters indicate a signficant difference.
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single-plane belts (figure 1). Specifically, changes in impedancemore cranial and caudal to a single-plane of
electrodes are included in the resulting 2D slice, whereas 2D slices reconstructed from two-plane EIT results in a
narrow section of lung being included in the resulting reconstructed slice. Itmay be that reconstructed 3Ddata is
more appropriate and preferred for evaluation of lung disease due to fewer out-of-plane artefacts, as well as a
larger assessed lung volume, particularly in heterogeneous obstructive lung disease (Young et al 2018).

Previous literature describing the distribution of ventilation in horses has used technetium-based
radioaerosols andwas able to visualise normal ventilation distribution as per anatomic norms (O’Callaghan et al
1987a) or to evaluate vertical gradients of ventilation (Amis et al 1984), comparable toCoVVD.However, these
techniques have not gainedwidespread use and EIT offers a radiation-free alternative. Other techniques
evaluating regional ventilatory distribution in standing horses typically focus on changes between large, central
and small, peripheral airways (Robinson et al 2010), or changes in ventilation in comparisonwith perfusion

Figure 7. Interaction plot for right-to-left centre of ventilation (CoVRL)with percentage on theY-axis; zero is completely right
ventilation. Slice is on theX-axis. Solid dots indicate baseline conditions, open dots represent rebreathing. Therewere no significant
differences in CoVRL over time or between slices (p= 0.8879).

Figure 8. Interaction plot for ventrodorsal centre of ventilation (CoVVD)with percentage on theY-axis; zero is completely ventral
ventilation. Solid dots indicate baseline conditions, open dots represent rebreathing. The cranial slice wasmore ventrally distributed
than the caudal slice and ventilationmovedmore ventrally in themiddle and caudal slices during rebreathing, but not in the cranial
slice (p< 0.0009). Different lower case letters indicate a signficant difference.
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(Hedenstierna et al 1987, Seaman et al 1995), rather than true anatomic distribution changes. Thefindings of this
study confirm that 3DEIT visualises the distribution of ventilation in clinically healthy horses in an anatomically
correctmodel. In particular, CoVVD changed significantly from a ventral predominance in the cranial slice, to a
dorsal predominance in the caudal slice, consistent with lung anatomy (figure 2).

Therewas amild discrepancy between changes in ventilated area andCoVRL. The ventilated area represents
the proportion of the right or left side of the lung region of interest (ROI) that demonstrates changes in
impedance (and thus ventilation)during breaths (Brabant et al 2022). In this instance, ventilated areawas
expressed as a ratio of right to left. TheCoVRL, however, is a calculated geometricmean that represents the
theoretical centre of ventilation in the right to left plane (Brabant et al 2022). A change in ventilated area ratio
from cranial to caudal (i.e. the right to left ventilated area ratio is higher in the cranial lung in comparison to the
caudal lung)without an associated change inCoVRLmay thus represent ventilation of the accessory lung lobe or
most cranial bronchus. Specifically, a preponderance (Nakakuki 1993) of larger airways in the cranial aspect of
the lungfieldsmay not lead to asmuch of an increase in impedance change in this area.

While forced expiratorymanoeuvres are described in horses (Couëtil et al 2000), they are not easily
achievable or frequently reported; rebreathing allows an increased tidal volume and respiratory ratewhich
replicates physiologic hyperventilation. The results of this study revealed that ventilationmoves ventrally and
caudally when horses increase their tidal volume experimentally. Interestingly, TIVwas higher in the cranial
lung during baseline conditions, but did not significantly change during rebreathing, suggesting that horses
recruit predominantlymiddle and caudal lung fields during rebreathing, with a concomitant shift of ventilation
tomore ventral lung in these areas. It should be noted that experimental rebreathingmay not completelymimic
causes of natural increases in tidal volume such as hypoxic drive or exercise (Lafortuna et al 1996).

Limitations of this study include the lack of direct anatomical comparison to the reconstructed images; data
were compared to available literature on anatomy and physiology, as well as generally accepted knowledge.
Generalisability and current clinical use are limited due to the lack of commercially available EIT belts for horses
aswell as 3DEIT algorithms. No comparisonsweremadewith other imagingmodalities (e.g. computed
tomography; CT) partially due to, at the time of data collection, access to large enough equipment. In addition,
while CT can determine if airflow is unlikely in a given region (e.g. atelectasis), it ismore limited in evaluating
distribution of ventilation, and particularly changes in this distributionwith enough sensitivity.

Future research using 3DEIT can focus on reconstruction of caudal lung slices whichmay lead to a better
understanding of diseases of the caudal lungfields, such as EIPH in horses.

Conclusion

The 3DEIT slices reconstructed from two-plane EITwere able to demonstrate expected normal lung anatomy.
In addition, 3DEITwas able to evaluate ventilatory changes during rebreathing. This novel ability of 3DEIT to
evaluate true anatomic regional changes, particularly in the longitudinal axis,may lead to better understanding
of respiratory physiologic changes during increased ventilation (such as immediately post-exercise), as well as in
disease.
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