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Abstract 

Purpose:  To assess the feasibility of oxygen-

enhanced MRI of the lung at 3 Tesla and to com-

pare signal characteristics with 1.5 Tesla. 

Methods:  13 volunteers underwent oxygen-

enhanced lung MRI at 1.5 and 3 T with a T1-

weighted single-slice non-selective inversion-

recovery single-shot half-Fourier fast-spin-echo 

sequence with simultaneous respiratory and car-

diac triggering in coronal orientation. 40 meas-

urements were acquired during room air breath-

ing and subsequently during oxygen breathing 

(15 L/min, close-fitting face-mask). The signal-to-

noise ratio (SNR) of lung tissue was determined 

with a difference image method. Image quality of 

all acquisitions was visually assessed. Mean val-

ues of the oxygen-induced relative signal en-

hancement and its regional coefficient of varia-

tion were calculated and the signal enhancement 

was displayed as color-coded parameter maps. 

Oxygen-enhancement maps were visually as-

sessed with respect to distribution and heteroge-

neity of the oxygen-related signal enhancement 

at both field strengths. 

Results:  The mean relative signal enhancement 

due to oxygen breathing was 13% (±5.6%) at 

1.5 T and of 9.0% (±8.0%) at 3 T. The regional 

coefficient of variation was significantly higher at 

3 T. Visual and quantitative assessment of the 

enhancement maps showed a considerably less 

homogeneous distribution of the signal en-

hancement at 3 T. The SNR was not significantly 

different but showed a trend to slightly higher 

values (about 10% increase) at 3 T. 

Conclusion:  Oxygen-enhanced pulmonary MRI is 

feasible at 3 Tesla. However, signal enhancement 

is currently more heterogeneous and slightly 

lower at 3 T.  
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Introduction 

Gas exchange of oxygen and carbon dioxide is the 

primary and most important function of the lung. 

There are several individual components of gas 

exchange, which can be affected in lung disease. 

For example, ventilation of the alveoli is disturbed 

in airway disease such as asthma or chronic ob-

structive pulmonary disease, which causes de-

creased oxygen delivery to the alveoli. Diffusion of 

gases between the alveoli and pulmonary capillar-

ies is disturbed, e.g., in interstitial lung disease. 

Finally, lung perfusion is required for gas exchange 

and may be affected in pulmonary vascular disease 

such as pulmonary embolism. 

Oxygen-enhanced magnetic resonance imag-

ing (MRI) of the lungs allows a non-invasive re-

gional visualization of lung function and gas ex-

change without ionizing radiation. Following diffu-

sion from the alveoli into the capillaries, molecular 

oxygen acts as a weakly paramagnetic and T1-

shortening MR contrast agent and can be used to 

visualize ventilated lung with functioning oxygen 

transfer and perfusion (1-6). A major drawback of 

oxygen-enhanced MRI is the very limited signal-to-

noise ratio (SNR) resulting from the low proton-

density and the short T2* relaxation time of the 

lungs. As a consequence, usually multiple averages 

are required to visualize the small signal differ-

ences observed between inhalation of oxygen and 

room-air, which results in a long acquisition time of 

oxygen-enhanced MRI (7). 

Recently, high-field 3-Tesla MRI has become 

clinically available. Theoretically, 3-T MRI offers an 

approximately doubled SNR compared to 1.5 T. On 

the other hand, for lung MRI, susceptibility effects 

caused by the large number of air-tissue interfaces 

within the lungs are increased at 3 T and must be 

expected to reduce the SNR (8, 9). Up to now, the 

quantitative effect of high magnetic fields on signal 

quality in the lung parenchyma and on signal 

changes caused by oxygen breathing has not yet 

been examined. 

Therefore, the aim of this study was to assess 

the feasibility of oxygen-enhanced MRI at 3 T and 

to intraindividually compare the signal characteris-

tics with 1.5 T. 

Materials and Methods 

Subjects 

The study population included 13 non-smoking 

volunteers (6 men, 7 women), median age 31 years 

(19 to 55 years). None of them had any known dis-

ease of the respiratory or cardiac system. Ethics 

committee approval was obtained, and all volun-

teers gave written informed consent before investi-

gation. 

Oxygen-enhanced imaging 

All exams were performed on two whole-body MRI 

systems with field strengths of 1.5 and 3 Tesla 

(Magnetom Avanto and Magnetom Trio, Siemens 

Healthcare, Erlangen, Germany). Both systems 

were equipped with 32 independent receiver chan-

nels and a 45-mT/m gradient system. Measure-

ments were performed using 9 elements of the in-

tegrated spine array coils in combination with a six-

element phased-array body matrix coil. 

Because many patients with lung diseases will 

be unable to breath hold long enough to enable 

breath-hold imaging techniques, and considering 

the altered pulmonary physiology due to breath 

holding (3), similar to previous studies (10, 11) we 

implemented a free-breathing acquisition tech-

nique. In order to minimize cardiac and respiratory 

motion artifacts a double respiratory and cardiac 

triggering method was used (12) with a navigator 

acquisition for the monitoring of diaphragm motion 

and ECG monitoring, as described elsewhere (10). 

This double triggering was realised by the com-

mercially available 2D prospective acquisition cor-

rection (PACE) software (Siemens Healthcare, Er-

langen, Germany) and is based on the ECG signal 

and on the real-time acquisition of one-dimensional 

image data through the diaphragm (spatially re-

solved in head-foot direction) to monitor the cur-

rent diaphragm position and to trigger the image 

acquisition. Thus, image acquisition should be con-

fined to comparable time points within the cardiac 

and respiratory cycle. 

All subjects were supplied with an MR compat-

ible oxygen mask with an additional 1-liter reser-

voir bag. According to a recent study, a closed O2-

delivering system was not used, offering no ad-

vantage over conventional face masks (13). The 

mask was plugged to an oxygen outlet in the exam-

ination room and was fitted to the subjects before 



Thieme SF, Dietrich O et al.  O2-enhanced MRI of the lungs at 3 Tesla 

RoFo Fortschr Röntgenstr 2011: 183: 358–364 (accepted 29 Sep 2010) Page 3 of 10 

they entered the scanner in a supine position. Since 

gravity influences the lung tissue density, the lung 

signal intensity is increased in lower pulmonary 

regions, i.e. in the posterior lung portions in supine 

position (14). Therefore, one coronal slice at the 

level of the descending aorta was defined as refer-

ence level for image acquisition in each examina-

tion to assure comparability. A T1-weighting single-

slice non-selective inversion-recovery (IR) half-

Fourier-acquisition single-shot turbo-spin-echo 

(HASTE) sequence (15) in coronal orientation was 

positioned at this level. The following optimized 

imaging parameters were used at both field 

strengths: TI=1300 ms; TR=1 respiratory cycle; 

TE=16 ms; FOV=500×500 mm²; matrix 

size=128×128; slice thickness=20 mm. 

Scanning was initiated with the consecutive 

acquisition of 40 identically located coronal slices 

at the breathing of room air. Afterwards, an oxygen 

flow of 15 L/min, which has been shown to be the 

optimal flow rate for this imaging method (16), was 

applied to the mask. A delay of 3 minutes was al-

lowed for the washing in of oxygen into the alveoli, 

saturation of oxygen concentration, and for diffu-

sion into the pulmonary capillaries. Finally, another 

40 data sets were acquired at the same anatomical 

position during continuous oxygen breathing. 

Image postprocessing and data analysis  

Motion correction and vessel removal 

As a first step of post-processing, a retrospective 

motion correction was performed as described in 

detail elsewhere (7). The vertical diaphragm posi-

tion in all repetitions was compared with the dia-

phragm position in an average image, and only 

acquisitions with identical diaphragm position with-

in 3 pixels were accepted for further processing to 

avoid signal intensity changes (17). The fraction of 

accepted acquisitions (of all 40 room air and 40 

oxygen acquisitions) was determined to describe 

the technical success rate of each measurement, 

and was statistically compared between 1.5 and 3 T 

as well as between oxygen and room air applica-

tion. Then, the lungs were segmented manually by 

defining two regions of interest (right and left lung) 

with a distance of at least 5 mm to surrounding 

structures such as the diaphragm or central pulmo-

nary vessels. To reduce the influence of the in-

creased signal intensity in smaller pulmonary ves-

sels and to focus the following evaluation to the 

effects in lung parenchyma, we calculated a mask 

that excludes those 30% of all pixels in the seg-

mented regions that had the highest signal intensi-

ties in a maximum-intensity projection over all ac-

quisitions. 

Determination of SNR in lung parenchyma 

The measurement of the image noise level was 

based on difference images since, frequently, arti-

fact-free background regions for noise measure-

ments were not available (the acquisitions con-

tained background regions only in phase-encoding 

direction, i.e. left or right from the thorax or neck, 

which were superposed by signal blurring and 

ghosting artifacts); in addition, the noise level was 

not uniform over the image due to the application 

of a distortion-correction (“large field-of-view”) 

filter and an intensity-normalization filter (18). 

A small circular region (52 pixels) was defined 

in an artifact-free area of the right or left upper 

lung. 39 difference images (calculated from all 

pairs of consecutive acquisitions) were evaluated 

(separately for both the air and the oxygen scans) 

by determining the standard deviation of the differ-

ence signal in the circular region (after removal of 

those pixels that belong to small vessels according 

to the vessel mask). Of these 39 data sets we then 

chose those 5 with the smallest standard deviation, 

i.e. with fewest non-noise artifacts in the selected 

region (see Fig. 1); the noise level was finally calcu-

lated from these 5 regions as the standard deviation 

divided by the square root of 2.  

The signal intensity of the lung tissue was de-

fined as the mean value of the image signal in the 

same region averaged over all considered acquisi-

tions, and the final SNR was then calculated as the 

quotient of signal intensity and noise level. 
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Figure 1: Estimation of noise and SNR in T1-weighted lung images. (a) The originally acquired image data (40 repetitions) 

with the region of interest (ROI, white circle) in the upper lung. (b) Difference images calculated by pairwise subtraction of 

subsequently acquired repetitions. The standard deviation in the ROI does not only reflect pure noise but also artifacts due to 

motion (e.g., different diaphragm or stomach positions and blood pulsation), which increase the standard deviation. (c) To 

minimize the influence of these artifacts, we selected those 5 difference images with minimal standard deviation in the ROI. 

(d) The noise level was estimated as the standard deviation of the pooled pixel intensities of the 5 remaining ROIs divided by 

the square root of 2. 

Evaluation of oxygen enhancement, enhance-

ment maps 

All accepted images of room air measurements on 

the one hand and of oxygen measurements on the 

other hand were averaged, and a map of relative 

signal increase ΔSrel = (Soxygen–Sair)/Sair was calcu-

lated. To reduce the influence of statistical noise, 

the maps were low-pass filtered before visualization 

using a 3×3 Gauss filter with a standard deviation 

of 1 pixel. The mean value of the relative signal 

enhancement over the segmented lung was calcu-

lated as measure of the oxygen-induced signal en-

hancement. The regional coefficient of variation (or 

relative dispersion), i.e., the regional standard de-

viation of the relative signal enhancement over the 

segmented lung divided by the mean value was 

calculated to assess the heterogeneity of the signal 

enhancement within the lung (19, 20).  

All acquisitions were visually assessed by two 

radiologists with regard to image quality (accepta-

ble / not acceptable). Oxygen enhancement maps 

were visually assessed by the same two readers in 

consensus and were compared intraindividually 

regarding the distribution and heterogeneity of the 

oxygen-related signal enhancement at 1.5 T and 

3 T.  

Statistical analysis 

The Wilcoxon Matched-Pairs Signed-Ranks Test 

was used for comparison of SNRs, motion-

correction results, oxygen enhancement, and the 

regional coefficient of variation of the enhancement 

at 1.5 and 3 Tesla. The same test was used to com-

pare SNRs and motion-correction results between 

acquisitions during breathing of room air and oxy-

gen. A p value < 0.05 was considered statistically 

significant. 

Results 

All examinations were completed without complica-

tions and with acceptable image quality; examples 
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of the acquired T1-weighted images are shown in 

Fig. 2. 

As a result of the retrospective motion correc-

tion based on the diaphragm position, a significant-

ly higher fraction of accepted acquisitions was 

found at 1.5 Tesla (mean value of accepted images 

averaged over all volunteers 95%, standard devia-

tion (SD) 6.7%) than at 3 Tesla (83% accepted, SD 

18%, p<.05). Both at 1.5 and 3 T, there was no 

statistically significant difference between the per-

centage of accepted measurements at room air and 

during oxygen breathing. 

The SNR based on measurements in the small 

region of interest (ROI) in the upper lungs was 

slightly higher (by about 10%) at 3 T compared to 

1.5 T, both at room air and during oxygen breath-

ing (see Table 1). However, these differences did 

not show statistical significance. As an effect of 

oxygen-induced T1-shortening, SNR in the small 

ROI was slightly higher in the oxygen acquisitions, 

compared to the room air measurements; again, 

these differences were not statistically significant. 

In the segmented lungs, the mean relative sig-

nal enhancement due to oxygen breathing was 

13% (SD 5.6%) at 1.5 Tesla and 9.0% (SD 8.0%) 

at 3 Tesla (see Table 2). Even though there was a 

trend towards a higher signal enhancement at a 

field strength of 1.5 Tesla, those values were not 

statistically significantly different compared to 3 

Tesla. However, the regional coefficient of variation 

of the relative signal enhancement as a measure for 

its heterogeneity was significantly higher at 

3.0 Tesla (p<.05) than at 1.5 Tesla. The visual as-

sessment of the enhancement maps supported this 

result with a considerably more homogenous dis-

tribution of the pulmonary parenchymal signal en-

hancement at 1.5 Tesla (see Fig. 3). 

 

Figure 2: Examples of T1-weighted images of 3 volunteers breathing pure oxygen acquired at (a) 1.5 Tesla and (b) 3 Tesla. 

Note the substantial non-uniformities of the signal intensities at 3 Tesla. 
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Table 1: Signal-to-noise ratio of lung tissue in T1-weighted acquisitions 

 

1.5 Tesla 

Signal-to-noise ratio  

3 Tesla 

Signal-to-noise ratio 

 Room air Oxygen  Room air Oxygen 

Mean value 68.7 71.0  76.5 82.6 

Std. dev. 18.6 21.6  31.1 32.1 

 

 

 

 

 

Table 2: Oxygen-induced relative signal enhancement of lung tissue at 1.5 and 3 Tesla 

 

1.5 Tesla 

Relative signal enhancement (%)  

3 Tesla 

Relative signal enhancement (%) 

 

Mean value Regional CV 

(heterogeneity) 

 Mean value Regional CV 

(heterogeneity) 

Volunteer #1 10.1   76.8    7.9 148.2 

Volunteer #2 10.5   46.2    4.0 156.4 

Volunteer #3 22.4   23.6    1.8 494.9 

Volunteer #4 13.6   57.0    9.3   94.5 

Volunteer #5 17.8   31.7    4.5 111.2 

Volunteer #6 10.2   37.5    1.8 324.7 

Volunteer #7 17.7   32.8  23.2   73.1 

Volunteer #8 21.8   49.2  27.3   58.4 

Volunteer #9   8.2   73.2  14.2 109.0 

Volunteer #10 10.9   32.6    4.4 102.9 

Volunteer #11   3.0 171.3    8.0   75.3 

Volunteer #12   8.9   60.2    4.2 114.1 

Volunteer #13 14.5   72.2    6.2 152.5 

Mean value 13.0   58.8*    9.0 155.0* 

Std. dev.   5.6   38.1    8.0 122.1 

* values with statistically significant difference comparing 1.5 T and 3 T (p<0.05, Wilcoxon matched-pairs signed-ranks test) 

CV: coefficient of variation 
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Figure 3: Signal-enhancement maps of all 13 volunteers acquired at (a) 1.5 Tesla and (b) 3 Tesla. Note the slightly lower oxy-

gen-induced signal enhancements and the substantially higher heterogeneity of the enhancement at 3 Tesla. 

 

Discussion 

Although in the recent years pulmonary MRI has 

emerged as an alternative imaging tool for various 

lung pathologies without patient exposure to ioniz-

ing radiation and has been subject to continuous 

improvements in acquisition techniques including 

dynamic measurements (21-24), high-field MRI of 

the lungs at a field strength of 3 Tesla or higher is 

in a rather experimental stage up to now. In clinical 

routine of pulmonary examinations, this technique 

is subordinate to pulmonary MRI at 1.5 T. Using an 

intraindividual approach, Fink et al. compared five 

different pulse sequences at 1.5 and 3 Tesla regard-

ing image quality and lesion contrast and demon-

strated a comparable image quality as well as a 

higher lesion contrast at 3 T (9). Compared to 1.5 T, 

Nael et al. found an increased SNR in the pulmo-

nary vasculature at 3 T, when performing contrast-

enhanced pulmonary MR angiography (however, 

with a lower parenchymal enhancement in perfu-

sion MRI) (25, 26). In our opinion, these initial re-

sults are insinuating a potential role for high-field 

pulmonary MRI in the future. 

In pulmonary functional imaging, oxygen-

enhanced MRI has emerged as a diagnostic tool for 

the regional assessment of the pulmonary function 

(i.e., ventilation, diffusion, and parenchymal perfu-

sion) (1-4, 27, 28). Thus, in patients with pulmonary 

functional impairment, oxygen-enhanced MR imag-

ing can be part of the diagnostic procedure. How-

ever, up to now, this method has not been system-

atically investigated at higher magnetic field 

strengths than 1.5 T. With regard to the potential 

advantages of high-field MRI, e.g. in pulmonary MR 

angiography, and thinking of a potentially integrat-

ed MR imaging concept, e.g. combination of pul-

monary MR angiography and oxygen-enhanced 

imaging, the feasibility and the potential ad-

vantages of oxygen-enhanced MRI at 3 Tesla need 

to be further investigated. 

The sequence type used in this study is a T1-

weighting single-shot inversion-recovery turbo spin 

echo (or fast spin echo) sequence, which was 

demonstrated to be well suited for oxygen-

enhanced imaging in many previous studies, lead-

ing to a measurable signal increase due to inhaled 

oxygen (1, 4, 7, 10, 16, 29-31) In addition, in a 

study comparing five different pulse sequences in 
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volunteers and in a porcine model at 1.5 and 3 T, 

this type of sequence has been shown to have simi-

lar imaging characteristics in pulmonary MRI at 

both field strengths and to be superior to all other 

tested sequences for assessment of the pulmonary 

parenchyma at 3 T (9). In this study, we chose iden-

tical imaging parameters at 1.5 and 3 T based on 

the observation that there are no relevant differ-

ences in relaxation parameters at both field 

strengths. In particular, we used the same inversion 

time of 1300 ms at 1.5 and 3 Tesla since first re-

sults indicate that the T1 relaxation time of lung 

tissue at both field strengths is relatively similar: 

Breathing room air, typical T1 values at 1.5 Tesla 

were found in the range between about 1200 and 

1400 ms (16, 30-32), although some early studies 

observed shorter relaxation times of about 900 ms 

(1, 29). At 3 Tesla, Nichols and Paschal recently 

reported a T1 of (1374±226) ms (33); preliminary 

oxygen-enhanced measurements at 3 Tesla result-

ed in T1 values of 1281 ms and 1102 ms when 

breathing room air and pure oxygen, respectively 

(34). Since there is no clear trend towards longer 

T1 relaxation times at 3 Tesla compared to 

1.5 Tesla, it appeared reasonable to choose the 

same optimal inversion time (30) for both field 

strengths. The echo time was chosen as short as 

possible at both field strengths to minimize the T2-

weighting of the sequence. 

Our SNR measurements could not show a sig-

nificant SNR difference for the 3 T acquisitions 

compared to 1.5 T. A theoretically achievable dou-

bling of the SNR as a consequence of the doubling 

in the magnetic field strength might be partially 

antagonized by increasing magnetic susceptibility 

effects of pulmonary structures due to their micro-

scopic heterogeneity. However, our measurements 

in 13 volunteers demonstrated a certain (not statis-

tically significant) SNR increase due to oxygen re-

sulting in a measurable relative pulmonary signal 

enhancement at 3 T. These results indicate that 

there might be a potential for an application of this 

functional pulmonary imaging method in high-field 

MRI. 

Our quantitative results as well as the visual 

inspection of the enhancement maps reveal an infe-

rior image quality of the examinations at 3 T with a 

significantly higher heterogeneity of the signal en-

hancement. In our opinion, the predominant factor 

responsible for this relatively poor performance at 3 

Tesla is the lower B1 homogeneity: The well-known 

B1 (or flip angle) inhomogeneity at 3 Tesla (35) 

results in a partially imperfect inversion and, thus, 

in very different T1-weighting in different areas of 

the lungs. However, sufficient oxygen-induced sig-

nal enhancement can only be obtained after a com-

plete and homogeneous inversion of the magnetiza-

tion. In addition, the signal quality is reduced by 

imperfect 180° refocusing pulses at 3 Tesla. 

The intraindividual comparison of the en-

hancement maps at 1.5 and 3 T clearly shows that 

3-T images are currently not fully suited for the 

assessment of pulmonary functional parameters, as 

the heterogeneity of the signal enhancement could 

simulate pathologies in healthy subjects who do not 

show any abnormalities with a rather homogeneous 

enhancement in the 1.5-T maps. In order to im-

prove the image quality, several different ap-

proaches are possible: The general B1 homogeneity 

of the MRI system could be further improved, e.g. 

by employing advanced excitation techniques such 

as RF shimming and parallel-transmit approaches. 

In addition, more robust inversion pulses might be 

applied that (at least partially) compensate for B1 

inhomogeneities (36). In the present study, howev-

er, we decided to apply the same (default) inversion 

pulse available for single-shot TSE imaging at both 

used MRI systems since optimizing the inversion 

properties at 3 Tesla was beyond the scope of the 

study. As a further alternative, it might be advanta-

geous to use a saturation-recovery instead of an 

inversion-recovery preparation at 3 Tesla, since the 

former is intrinsically less sensitive to B1 inhomo-

geneities. 

We did not find a fully satisfying explanation 

for the differences between 1.5 and 3 Tesla with 

respect to the retrospective motion correction. Pos-

sibly, the edge detecting algorithm failed in some 

cases at 3-T acquisitions because of B1-related 

signal voids in the region of the diaphragm. Anoth-

er explanation might be that the ECG triggering 

was less efficient at 3 T because of the magnetohy-

drodynamic effect (35) and, thus, the actual cardiac 

triggering of the acquisition might have been de-

layed such that the acquisition no longer fit into the 

end-expiration period. 
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Conclusion 

Our intraindividual comparison demonstrated that 

oxygen-enhanced magnetic resonance imaging is 

generally feasible at a field strength of 3 Tesla, im-

plying a potential for this imaging technique at 

higher magnetic fields. However, using identical 

acquisition techniques and imaging parameters at 

both field strengths, the obtained image quality of 

the oxygen maps was considerably inferior at 

3 Tesla than at 1.5 Tesla due to a significantly 

higher heterogeneity of the signal enhancement. 

Thus, further optimizations such as improved B1 

uniformity and more robust inversion pulses are 

required to finally allow an effective integration of 

oxygen-enhanced MRI in comprehensive pulmo-

nary MRI protocols at 3 Tesla. 
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Zusammenfassung 

Ziel:  Die Machbarkeit der sauerstoffverstärkten 

MRT der Lunge bei 3 Tesla sollte beurteilt und 

die Signalcharakteristika mit 1,5 Tesla verglichen 

werden. 

Methoden:  13 Probanden unterzogen sich einer 

sauerstoffverstärkten MRT-Untersuchung bei 1,5 

und 3 T mit einer koronal orientierten T1-

gewichteten, einschichtigen, nichtselektiven In-

version-Recovery-Half-Fourier-Fast-Spin-Echo-

Sequenz mit Atem- und EKG-Triggerung. Je 40 

Einzelmessungen wurden unter Raumluftatmung 

und unter Sauerstoffatmung (15 L/min über eine 

Atemmaske) durchgeführt. Das Signal-Rausch-

Verhältnis (SNR) von Lungengewebe wurde mit-

hilfe eines Differenzbildverfahrens ermittelt. Die 

Bildqualität der Einzelakquisitionen wurde visu-

ell beurteilt. Der Mittelwert des sauerstoffvermit-

telten relativen Signalanstiegs und sein regiona-

ler Variationskoeffizient wurden berechnet und 

der Signalanstieg in Parameterkarten farbcodiert 

dargestellt. Verteilung und Heterogenität des 

Signalanstiegs in den Parameterkarten bei bei-

den Feldstärken wurden visuell verglichen. 

 

 

Ergebnisse:  Der mittlere relative Signalanstieg 

durch Sauerstoffatmung betrug 13% (±5.6%) bei 

1,5 T und 9.0% (±8.0%) bei 3 T. Ein signifikant 

höherer Wert des regionalen Variationskoeffi-

zienten zeigte sich bei 3 T. Auf den Parameter-

karten zeigte sich visuell und quantitativ bei 3 T 

eine deutlich inhomogenere Verteilung des Sig-

nalanstiegs. Das SNR unterschied sich bei den 

beiden Feldstärken nicht signifikant, war jedoch 

bei 3 T tendenziell (um ca. 10%) höher. 

Schlußfolgerung:  Die sauerstoffverstärkte MRT-

Bildgebung der Lunge läßt sich prinzipiell bei 3 T 

durchführen, wenngleich der Signalanstieg bei 

3 T derzeit im Vergleich zu 1,5 T heterogener 

und etwas geringer ist. 

 


