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Electrical impedance tomography (EIT) is a functional imaging mo-
dality capable of tracing continuously regional pulmonary gas volume
changes. The aim of our study was to determine if EIT was able to
assess spatial and temporal heterogeneity of ventilation during pul-
monary function testing in 14 young (37 � 10 yr, mean age � SD)
and 12 elderly (71 � 9 yr) subjects without lung disease and in 33
patients with chronic obstructive pulmonary disease (71 � 9 yr). EIT
and spirometry examinations were performed during tidal breathing
and a forced vital capacity (FVC) maneuver preceded by full inspi-
ration to total lung capacity. Regional inspiratory vital capacity (IVC);
FVC; forced expiratory volume in 1 s (FEV1); FEV1/FVC; times
required to expire 25%, 50%, 75%, and 90% of FVC (t25, t50, t75, t90);
and tidal volume (VT) were determined in 912 EIT image pixels in the
chest cross section. Coefficients of variation (CV) were calculated
from all pixel values of IVC, FVC, FEV1, and VT to characterize the
ventilation heterogeneity. The highest values were found in patients,
and no differences existed between the healthy young and elderly
subjects. Receiver-operating characteristics curves showed that CV of
regional IVC, FVC, FEV1, and VT discriminated the young and
elderly subjects from the patients. Frequency distributions of pixel
FEV1/FVC, t25, t50, t75, and t90 identified the highest ventilation
heterogeneity in patients but distinguished also the healthy young
from the elderly subjects. These results indicate that EIT may provide
additional information during pulmonary function testing and identify
pathologic and age-related spatial and temporal heterogeneity of
regional lung function.

EIT; ventilation distribution; ventilation homogeneity; regional lung
function; COPD

ELECTRICAL IMPEDANCE TOMOGRAPHY (EIT) is a functional radia-
tion-free imaging modality. Its measuring principle is based on
the measurement of electrical bioimpedance using an array of
electrodes placed on the circumference of the studied body
section. Since the invention of EIT, thoracic EIT examinations
have been considered to possess the highest potential for
clinical use. This is related to the fact that physiological lung

ventilation (17, 39, 41), mechanical lung ventilation (13, 36,
53), and lung diseases (26, 33, 50) affect the electrical prop-
erties of lung tissue.

Regional ventilation-related changes in lung aeration peri-
odically modify regional electrical current conduction path-
ways. The resulting changes in electrical lung tissue impedance
are proportional to regional changes in gas content. This was
confirmed in multiple EIT validation studies using other estab-
lished imaging modalities such as computed tomography (49,
51), electron-beam computed tomography (19), positron emis-
sion tomography (40), single-photon emission computed to-
mography (23), and ventilation scintigraphy (25, 46) or other
medical examination techniques such as spirometry (1, 18, 21)
or multiple-breath nitrogen washout (22).

The development of EIT technology toward a clinical ex-
amination tool was mainly driven by this capability of EIT to
continuously detect regional lung ventilation at the bedside at
very high scan rates without exposing the patients to radiation.
It was realized that these advantageous features of EIT might
be beneficial for monitoring regional lung ventilation in me-
chanically ventilated patients. Because EIT is able to detect
regional lung overdistension, atelectasis, recruitment, and dere-
cruitment (11, 13, 29, 31, 50) it might become a useful tool to
provide rapid feedback on the regional effects of changed
ventilator settings. This information could potentially be used
to minimize the injurious effects of mechanical ventilation.

However, EIT may provide valuable diagnostic information
in other, spontaneously breathing patients as well. EIT could
facilitate early diagnosis and initiation of therapy in patients
with latent lung diseases of heterogeneous nature not detected
by conventional examination methods. For instance, standard
pulmonary function testing by spirometry or whole body pleth-
ysmography need not reveal the heterogeneity of regional lung
function because it cannot be identified from the global signal
sampled at the airway opening. Patients with manifest diseases
might also benefit from EIT. Natural disease progression and
response to treatment could be assessed by EIT monitoring.

Therefore, we initiated a study with the aim of checking if
EIT was able to identify nonhomogeneous regional lung ven-
tilation in patients with existing obstructive lung disease in
comparison with healthy subjects with no history of lung
disease. To account for age-dependent changes in regional lung
function, we studied both young and elderly healthy adults. We
performed the examinations during pulmonary function testing
using well-established ventilation maneuvers and during spon-
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taneous tidal breathing and examined if EIT-derived measures
of spatial and temporal lung function heterogeneity were able
to discriminate the patients from healthy subjects.

MATERIALS AND METHODS

Subjects and examination protocol. We examined three groups of
subjects of both sexes: 1) 14 young healthy adults with no history of
lung disease, 2) 12 elderly healthy subjects with no history of lung
disease, and 3) 33 patients with chronic obstructive pulmonary disease
(COPD). Physical characteristics of the studied subjects and pulmo-
nary function data are given in Tables 1 and 2, respectively. All
subjects from the first two groups were nonsmokers. With the excep-
tion of two patients, all subjects in the third group were smokers or
former smokers with 10 to 100 pack years. Six patients were classified
as GOLD (Global Initiative for Chronic Obstructive Lung Disease)
stage II, nine as stage III, and 18 as stage IV. All patients received
long-term bronchodilator therapy; in 27 patients corticosteroids were
additionally administered. Thirty patients exhibited emphysematous
changes in chest radiography; in 17 of these patients bronchiectasies
were identified. Bullous emphysema was not documented in any of
the patients. The study was approved by the institutional ethics
committee, and written informed consent was obtained from each
subject.

Sixteen self-adhesive electrodes (Blue Sensor L-00-S, Ambu, Bal-
lerup, Denmark or RedDot, 3M Medica, St. Paul, MN) were placed on
the chest circumference in the 5–6th intercostal space (parasternal
line) and one reference electrode on the abdomen in each subject. All
subjects were examined by electrical impedance tomography
(Goe-MF II EIT system, CareFusion, Höchberg, Germany) and spi-
rometry (Jaeger pneumotachograph, CareFusion, Höchberg, Ger-
many) in a seated position during spontaneous tidal breathing and
subsequent full inspiration from residual volume to total lung capacity
followed by standard forced full expiration maneuver.

EIT data acquisition and analysis. EIT examinations were per-
formed using electrical excitation currents of 5 mArms and 50 kHz.
Adjacent electrode current drive and voltage measurement pattern was
used. This means that 16 consecutive current injections were per-
formed during each measuring cycle. The resulting voltages were
measured by 13 passive adjacent electrode pairs during each of these
current injections. (The active electrode pair and the pairs next to it
were excluded from voltage measurement.) Two hundred eight (16 �
13) voltages were acquired during each cycle. EIT scans were gen-
erated from these raw data using the weighted back-projection algo-
rithm at a rate of up to 44 scans/s. Nine hundred twelve image pixels

(a circular area within a square grid of 32 � 32 pixels) contained the
EIT data. Each image pixel of an individual EIT scan showed the
difference between the instantaneous (Z) and reference pixel imped-
ance (Zref) normalized by Zref, i.e., (Z-Zref)/Zref. In EIT publications,
this value is often called relative impedance change (rel. �Z), and this
term is also used in the following text. Individual pixel Zref was
defined as average pixel Z during the period of quiet tidal breathing.
Data acquisition lasted �60–100 s and was terminated after the full
forced expiration maneuver. More details on EIT data acquisition and
image reconstruction can be found elsewhere (6, 9, 42).

Further EIT data analysis was performed offline. At first, a period
of quiet tidal breathing comprising four to six breaths was identified
in the pixel tracings of rel. �Z. Average tidal amplitude of rel. �Z was
then calculated in each image pixel by identifying the inspiratory
maxima and expiratory minima of the signal. This value quantified the
average pixel tidal volume (VT) during the analyzed period of tidal
breathing. Afterward, other relevant time points were identified: the
start and end points of the full inspiration maneuver at residual lung
volume and total lung capacity, respectively, the onset of the forced
full expiration and its end, as well as the time point exactly 1 s after
the beginning of the forced expiration. The pixel values of rel. �Z at
these time points were used to calculate the pixel impedance differ-
ences between 1) residual lung volume and total lung capacity after
full inspiration, corresponding to inspiratory vital capacity (IVC),
2) total lung capacity and lung volume after 1 s of forced expiration,
corresponding to forced expiratory volume in one second (FEV1), and
3) total lung capacity and the lung volume by the end of the forced full
expiration, corresponding to forced vital capacity (FVC). Finally, the
times required to exhale 25% (t25), 50% (t50), 75% (t75), and 90% (t90)
of pixel FVC were determined from each pixel tracing of rel. �Z.

The 912 pixel values of IVC, FEV1, FVC, and VT calculated from
the EIT data in each studied subject were further processed as follows.
First, functional EIT scans showing the distribution of regional IVC,
FEV1, FVC, and VT in the chest cross section were generated.
Afterward, mean values of IVC, FEV1, FVC, and VT were calculated.
These values served as a measure of regional IVC, FEV1, FVC, and
VT in the studied section of the chest and they were compared with the
global volumes measured by spirometry. Finally, standard deviations
of all pixel values of IVC, FEV1, FVC, and VT were determined and
coefficients of variation (CV) were calculated as the ratios of standard
deviations to the corresponding mean values. CV values of regional
IVC, FEV1, FVC, and VT were used to characterize the heterogeneity
of their spatial distribution in the chest cross section. Mean and CV
values were compared among the three studied groups. Receiver-
operating characteristics (ROC) analysis was used to characterize the
power of CV of all four EIT-derived regional lung volumes to
discriminate between the patients and healthy subjects based on the
calculation of the areas under the ROC curves.

To further characterize the spatial and also temporal distribution of
regional lung ventilation, frequency distributions of pixel FEV1/FVC
and pixel t25, t50, t75, and t90 were calculated and presented as
histograms.

Statistical analysis. Statistical analysis was performed with Graph-
Pad Prism version 5.01 (GraphPad Software, San Diego, CA). One-
way analysis of variance with Bonferroni post test was used to test the
significance of differences in mean and CV values of regional IVC,

Table 1. Physical characteristics of all studied subjects

Sex

Subjects Age, yr M F Height, cm Weight, kg

Young 37 � 10 6 8 176 � 9 71 � 11
Elderly 71 � 9 10 1 175 � 7 85 � 12
COPD 71 � 9 20 13 171 � 9 75 � 19

Values are means � SD. COPD, chronic obstructive pulmonary disease; M,
male; F, female.

Table 2. Lung function data of all studied subjects

Subjects FEV1, liters (% predicted) FVC, liters (% predicted) FEV1/FVC (% predicted) PEF liters/s (% predicted)

Young 3.96 � 1.06 (107.1 � 14.0) 4.6 � 1.18 (105.3 � 16.0) 0.86 � 0.08 (103.9 � 8.8) 8.32 � 1.91 (101.7 � 19.8)
Elderly 3.23 � 0.90 (104.8 � 18.0) 4.06 � 1.00 (99.6 � 19.3) 0.79 � 0.06 (106.9 � 16.6) 6.77 � 1.93 (86.3 � 23.4)
COPD 1.06 � 0.41 (41.6 � 15.9) 2.14 � 0.67 (66.0 � 18.1) 0.50 � 0.11 (64.1 � 15.1) 2.27 � 1.11 (32.7 � 14.4)

Values are means � SD. FEV1, forced expiratory volume in 1 s; FVC, forced vital capacity; PEF, peak expiratory flow; % predicted, percent of values
predicted according to the European Respiratory Society.

1155Heterogeneity of Regional Lung Ventilation Determined by EIT • Vogt B et al.

J Appl Physiol • doi:10.1152/japplphysiol.01630.2011 • www.jappl.org

 by 10.220.33.5 on S
eptem

ber 12, 2016
http://jap.physiology.org/

D
ow

nloaded from
 

http://jap.physiology.org/


FEV1, FVC, and VT among the three studied groups. Additional
analysis with included COPD subgroups based on the GOLD classi-
fication was performed. ROC curves were generated to compare the
predictive power of CV of regional IVC, FEV1, FVC, and VT in
distinguishing the COPD patients from healthy young and elderly
subjects. Correlation between regional and global volumes was quan-
tified by the coefficient of determination (r2). P values �0.05 were
considered significant.

RESULTS

The quantitative analysis of all studied subjects (Fig. 1)
revealed that regional IVC, FEV1, and FVC determined by EIT
in the young healthy subjects were significantly higher than in
the elderly healthy subjects. The COPD patients exhibited
significantly lower values than both the young and the elderly.
Regional VT was higher in the young subjects, but the elderly
and the COPD patients did not significantly differ from each
other. Regional lung volumes determined by EIT correlated
with global spirometric volumes. The following r2 values were
determined in the young healthy subjects [0.986 � 0.011
(mean � SD)], in the elderly (0.962 � 0.051), and in the
COPD patients (0.877 � 0.148).

CV of regional IVC, FEV1, FVC, and VT as an aggregate
measure of ventilation heterogeneity showed no significant
differences between the healthy young and elderly subjects
(Fig. 2). The corresponding CV values were significantly
higher in the COPD patients than in both groups of healthy
subjects and exhibited higher variation. With GOLD stage-
based subgroup analysis, significant differences in CV of regional
IVC, FVC, and VT were found between the GOLD stage IV
patients and healthy young and elderly subjects, respectively.

The generated ROC curves showing the power of CV of
regional IVC, FEV1, FVC, and VT to discriminate between the
COPD patients and the young and elderly subjects, respec-
tively, are presented in Fig. 3. (The CV values did not distin-
guish the young from the elderly subjects and the correspond-
ing ROC curves were close to the line of identity and are not
plotted in the diagrams of Fig. 3.) The presented ROC curves
indicate that the CV values of all EIT-derived regional lung
volumes had the power to significantly discriminate between
the patients and the healthy subjects. The only exception was
the CV of regional IVC, which showed only a trend in
distinguishing the COPD patients from the elderly (P � 0.060).
CV of regional FEV1 exhibited the highest discriminating
power, but even the CV values obtained from quiet tidal
breathing were able to significantly distinguish between the
healthy subjects and patients.

The histograms of pixel FEV1/FVC values identified the
dissimilar frequency distribution patterns of this measure
among all three groups (Fig. 4). As expected, the young
healthy subjects had the highest values of pixel FEV1/FVC
ratios with a narrow peak in the distribution histogram. In the
elderly, the values were shifted to the left with a broader peak.
The highest degree of heterogeneity with a flat distribution
pattern in the histogram was noted in the COPD patients.

The histograms of pixel t25, t50, t75, and t90 (Fig. 5) revealed
the lowest temporal heterogeneity of regional lung emptying
in the young healthy subjects. Compared with the young
group, the elderly exhibited slower emptying (the pixel t25,
t50, t75, and t90 values were shifted to the right) and a higher
degree of temporal heterogeneity in lung emptying. In the
COPD patients, delayed and more heterogeneous emptying
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Fig. 1. Average relative impedance change (rel. �Z) in the
examined chest cross section reflecting regional inspiratory
vital capacity (IVC; top left), forced expiratory volume in
1 s (FEV1; bottom left), forced vital capacity (FVC; top
right), and tidal volume (VT; bottom right) determined by
electrical impedance tomography (EIT) in healthy young
and elderly adults and patients with chronic obstructive
pulmonary disease (COPD). Box and whisker plots show the
minimum, 25% percentile, median, 75% percentile, and
maximum values. Significant differences among the groups
are indicated: **P � 0.01; ***P � 0.001.
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than in the healthy subjects was noted already after the exha-
lation of 25% of FVC and the frequency distribution became
flat after the exhalation of 75% of FVC.

DISCUSSION

The results of our study showed that EIT was able to assess
the distribution of regional IVC, FEV1, FVC, and VT in the
chest cross section of healthy young and elderly subjects and
patients with COPD. Regional IVC, FEV1, FVC, and VT

exhibited significant differences among the three groups with
the lowest values found in the patients corresponding to the
global volumes determined by spirometry. CV of EIT-derived
regional IVC, FEV1, FVC, and VT identified the most hetero-
geneous distribution of ventilation in the COPD patients.
However, this gross measure of spatial heterogeneity showed
no differences in the degree of ventilation heterogeneity be-
tween the young and elderly subjects with no lung disease. The
frequency distributions of pixel FEV1/FVC and pixel t25, t50,
t75, and t90 revealed the differences in spatial and temporal
ventilation distribution not only between the COPD patients
and the young and elderly healthy subjects, respectively, but
also between the two age groups of healthy subjects.

EIT was already often applied to determine ventilation
distribution in experimental and clinical studies, usually during
spontaneous tidal breathing or during mechanical ventilation
using various ventilator modes and maneuvers. EIT examina-
tions during pulmonary function testing are rare. In the former
studies, ventilation distribution was usually quantified using
regions of interest (ROI). The typical ROIs were right or left
hemithoraces, anterior or posterior halves of the scans, image
quadrants, three to four anteroposterior layers (13, 30, 32, 37,

47, 49), or anteroposterior ventilation profiles (5, 16). The
latter two approaches were reasonable when supine subjects
were examined by EIT because they allowed the assessment of
differences in ventilation between the dependent and nonde-
pendent lung regions.

In seated subjects, like in our study, the EIT electrode plane
is perpendicular with the gravity vector. Thus the effect of
gravity is comparable within the examined chest plane. For this
reason and also because we wanted to exploit all available
regional data, we quantified the spatial heterogeneity of lung
ventilation by EIT using measures of ventilation distribution
based on all pixel values of EIT-derived lung volumes. We
determined CV of four different regional lung volumes as an
aggregate measure of ventilation heterogeneity because this
measure was previously applied in studies aiming to quantify
the spatial variation in ventilation distribution using other
examination techniques (8, 43, 52). A similar approach to
calculate an index of ventilation inhomogeneity was recently
suggested (53). In addition, we determined the frequency
distributions of pixel FEV1/FVC. We chose these values be-
cause the ratio of global FEV1 and FVC is an established
measure characterizing airflow limitation in conventional pul-
monary function testing.

By using these measures, EIT found the highest degree of
spatial ventilation heterogeneity in COPD patients when com-
pared with the healthy young but also with the elderly subjects
of comparable age. This higher heterogeneity was detected
during all analyzed phases of dynamically acquired data during
deep inspiration, forced expiration, and spontaneous tidal breath-
ing. This corresponds to previous findings obtained, e.g., by
hyperpolarized 3He-magnetic resonance imaging (14, 48), show-
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ing that topographical distribution of ventilation was affected by
the underlying lung pathology in COPD patients and less homo-
geneous than in normal subjects.

ROC analysis revealed the ability of CV of regional IVC,
FEV1, FVC, and VT to significantly discriminate COPD pa-
tients from the young and elderly subjects with no lung disease.
Because airway obstruction becomes most manifest and affects
regional ventilation mainly during forced expiration, CV of
regional FEV1 exhibited the highest discriminating power. The
possibility to distinguish the COPD patients from the healthy
subjects even during quiet breathing without the necessity to
perform the standard forced full expiration maneuver is an
interesting finding because it is known that this maneuver is
highly dependent on patient cooperation and effort.

We did not find any differences in ventilation heterogeneity
quantified by the CV values between the young and elderly

subjects, although regional IVC, FEV1, and FVC were signif-
icantly lower in the aged subjects as expected (44). Ventilation
deficits may exist in the elderly, even if they have no history of
lung disease or smoking (34). The reason why the CV values
of pixel EIT lung volumes did not detect such small ventilation
deficits in our study could be the low sensitivity of this
measure. In fact, the more sophisticated analyses using the
frequency distributions of pixel FEV1/FVC and pixel t25, t50,
t75, and t90 identified the dissimilarities in spatial and also
temporal ventilation distribution between the two age groups of
healthy subjects. It also has to be pointed out that, in contrast
with the studies using conventional imaging modalities, our
patients were examined in an upright and not in a supine
posture. It is known that the dependent lung regions are prone
to earlier airway closure on expiration in older than in younger
adults (24, 27). This early airway closure was already found by
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EIT in the elderly in recumbent postures (15); therefore, the
dissimilar spatial and temporal distribution of regional lung
ventilation between the young and elderly subjects might be
enhanced in other than in the upright posture.

Additional measures could be generated from regional EIT
data obtained during pulmonary function testing in the future,
for instance from pixel flow-volume curves. Such measures
may enhance the capability of EIT to detect ventilation heter-
ogeneity and to discriminate among various degrees of lung
function compromise. However, the current EIT sampling rates
are still lower when compared with pneumotachography with
the consequence that, especially during very fast flow rates,
only few data points are sampled. In addition, regional EIT
signals are slightly affected by the cardiac and lung perfusion-
related changes in electrical impedance that become discern-
ible especially at low air flow rates.

Limitations. Compared with other imaging modalities, the
spatial resolution of EIT scans is low and its ability to assess
lung morphology is limited. However, the strength of EIT is
that it allows functional lung imaging. Compared with conven-
tional imaging modalities such as chest radiography and com-
puted tomography where the corresponding images are typi-
cally obtained during breath-hold, EIT scanning can be per-
formed during tidal breathing and/or ventilation maneuvers. As
shown by the current results, EIT data acquired at scan rates
exceeding by far those of other imaging modalities enable the
assessment of regional lung function in a total of 912 image
pixels in the chest cross section.

The fact that EIT scanning is typically performed only in one
transverse chest plane could be considered another limitation.
However, EIT scans also reflect out-of-plane impedance
changes because electrical current pathways are not confined to
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Fig. 5. Frequency distributions of pixel times required to exhale 25% (t25), 50% (t50), 75% (t75), and 90% (t90) of pixel FVC in the young (left) and elderly subjects
(middle) with no lung disease and in patients with COPD (right). Histograms show mean values � SE.
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a single plane (38). Therefore, regional lung function can be
analyzed not just in a two-dimensional plane but from a rather
large slice of the lung tissue extending several centimeters
above and below the level where the electrodes are placed (20).
It was previously determined that the electrode plane influ-
enced the EIT findings in healthy subjects (39), therefore, we
always placed the electrodes in the 5–6th intercostal space in
all subjects and patients in our study. The effect of electrode
plane has never been studied in COPD patients so it remains to
be established whether the specific characteristics of COPD,
such as the barrel chest, impact the EIT data.

At present, the majority of EIT devices, including the device
used in our study, uses the adjacent current drive and voltage
measurement pattern. This approach exhibits several disadvan-
tages (3, 42, 45). Further technological development of EIT
hardware may improve the performance of the devices and
increase the data quality.

In our study, EIT scans were reconstructed using the filtered
back-projection, which is one of the oldest image reconstruc-
tion algorithms (7). It was applied in most of the experimental
and clinical EIT studies performed up to now. Its suitability to
track regional changes in physiological lung functions was
validated (35). Nevertheless, other reconstruction algorithms
may improve the image quality because they offer several
theoretical advantages (2, 28). Implementation of a priori
anatomical information may also be of benefit (28).

Finally, a certain limitation of the present study is that we
included patients without attempting to differentiate among
different pathological pathways leading to COPD. COPD is a
very heterogeneous disease (4). Its definition is based on the
finding of irreversible airflow limitation. Consequently, pa-
tients of different phenotypes were pooled in our COPD group,
precluding meaningful subanalysis. This explains why signif-
icant differences were only identified between the GOLD IV
stage patients and the young and the elderly healthy subjects,
respectively. This finding is understandable because the stag-
ing of patients based solely on global FEV1 and FEV1/FVC is
too simple to reflect the complexity of the disease (10) and
because the severity of disease is not a phenotype (4). Despite
this last study limitation, the results of our study document the
feasibility of EIT to determine the distribution of regional
ventilation and its ability to establish pathologically induced
and age-related changes in regional lung function.

Perspectives. There exist general and specific features of
EIT that delineate its clinical perspectives in regional pulmo-
nary function testing. The major general advantages of EIT are
the high scan rates, no need of radiation exposure, and porta-
bility. The patients need not to be transferred to special exam-
ination sites, and they can be repeatedly examined because
there are no known hazards associated with EIT use. EIT
examinations can be accomplished during dynamic conditions.

The current findings showed that EIT was able to assess
standard pulmonary function measures on a regional lung level
and that advanced analysis of EIT data generated new func-
tional measures of spatial and temporal ventilation heteroge-
neity. These measures identified the higher degree of ventila-
tion heterogeneity in the COPD patients compared with the
healthy subjects, even of similar age. Therefore, EIT might
become useful in screening for detection of early stages of
COPD (and possibly of other lung diseases). EIT could also be
utilized in later monitoring of disease progression and therapy

(e.g., bronchodilator therapy) in addition to already established
clinical imaging techniques (12) and standard pulmonary func-
tion testing by spirometry and whole body plethysmography.
Along with other clinical, functional, and imaging data EIT
might be applied to precisely characterize COPD phenotypi-
cally. Further studies will be needed to provide the evidence.

Conclusion

Our study showed that EIT was able to assess spatial and
temporal distribution of different regional lung volumes during
spontaneous tidal breathing and forced ventilation maneuvers
and identify not only pathologically induced but even the less
pronounced age-related increase in ventilation heterogeneity.
The EIT-derived measures of regional lung function might
become useful in a clinical setting, providing complementary
information to already established examination tools.
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