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ARTICLE INFO ABSTRACT
Keywords: Background: Accurate assessment of smoke-inhalation-induced acute lung injury (SI-ALI) is essential for clinical
Smoke inhalation injury diagnosis and effective management. Hyperpolarized '°Xe magnetic resonance (MR), an emerging imaging

Gas exchange, hyperpolarized '2°Xe, acute lung

e modality, has shown broad utility across various pulmonary conditions. This study aimed to evaluate the
injury

feasibility and potential of hyperpolarized '2°Xe MR for assessing gas exchange impairment and microstructural
alterations in the lungs following SI-ALL

Method: Two groups of rats (n = 5 per group) were studied. The smoke inhalation injury (SII) group was sub-
jected to three 2-minute exposures to pine sawdust smoke under general anesthesia with endotracheal intuba-
tion. The sham group underwent identical procedures but was exposed to clean air. Twenty-four hours after
exposure, pulmonary function tests, micro-computed tomography (micro-CT), and 12°Xe MR examinations were
conducted to obtain quantitative physiological parameters. Subsequently, lung tissues were harvested for his-
tological analysis of alveolar septal wall thickness.

Result: Rats exposed to smoke (SII group) showed significant decreases in lung volume, as indicated by reduced
total lung capacity (TLC, p = 0.036) and forced vital capacity (FVC, p = 0.020). They also had signs of airway
obstruction, with lower forced expiratory volume in 100 ms (FEVigg, p = 0.041) and maximal mid-expiratory
flow (MMEF, p = 0.014). Hyperpolarized 129%e MR spectroscopy showed a lower red blood cell to tissue/
plasma (RBC/TP) signal ratio in the SII group (0.45 + 0.04) compared to the sham group (0.51 £ 0.04,
p = 0.035), suggesting impaired gas exchange. The gas exchange time constant increased from 21.22 ms to
28.86 ms (p = 0.013), and the septal wall thickness measured by MR also increased (from 8.28 um to 9.68 um,
p = 0.013). These MR results matched well with histological measurements, which also showed thickened
alveolar walls (from 6.99 ym to 7.70 um). Ventilation imaging revealed clear areas of reduced airflow, which
corresponded to regions of lung consolidation seen on micro-CT scans.

Conclusion: Hyperpolarized 129%e MR enables quantitative evaluation of both functional and microstructural lung
changes in a rat model of SI-ALIL These findings highlight its potential as a powerful noninvasive tool for
assessing smoke-inhalation-induced acute lung injury.
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1. Introduction

Smoke-inhalation-induced acute lung injury (SI-ALI) refers to dam-
age to the respiratory tract and lung parenchyma caused by the inha-
lation of irritating smoke, toxic gases, and heat. It is a common and
serious complication among burn patients. The smoke generated during
combustion contains a complex mixture of toxic substances and fine
particles that can directly injure the airways and lung tissue. These in-
juries can lead to airway obstruction, reduced bronchial clearance, and
the accumulation of local inflammatory mediators, manifesting clini-
cally as coughing, wheezing, dyspnea, and, in severe cases, respiratory
failure or asphyxiation [1]. Epidemiologically, SI-ALI is an independent
risk factor for mortality, increasing the risk by approximately 20%.
When combined with pneumonia, this risk rises to nearly 60% [2].
Moreover, SI-ALI is strongly associated with prolonged hospital stays
and elevated in-hospital mortality rates [3,4]. Given its significant
clinical impact, prompt and accurate diagnosis is critical for optimizing
treatment strategies and improving patient outcomes.

However, current clinical diagnostic methods have notable limita-
tions. Although conventional chest radiography and computed tomog-
raphy (CT) are effective for visualizing structural abnormalities, they
lack the capacity to evaluate pulmonary ventilation or gas exchange
functions in SI-ALI. These functional disturbances represent key aspects
of disease severity and progression, yet remain inaccessible to
morphology-based imaging techniques [5,6]. Fiberoptic bronchoscopy
(FOB) allows for direct visualization and lavage of the bronchial tree [7],
and it plays a role in injury grading via the Abbreviated Injury Score
(AIS) and determining the extent of SI-ALI [8]. Nonetheless, FOB is
limited in its ability to detect injuries in the distal airways, respiratory
bronchioles, and alveoli, which constrains its predictive value for severe
outcomes such as acute respiratory distress syndrome (ARDS) [9]. Other
examination methods, such as arterial blood gas analysis and the mea-
surement of inflammatory markers (e.g., IL-1Ra, IL-6, IL-8), have shown
correlations with prognosis. However, their utility for early and specific
diagnosis remains uncertain and requires further validation [10]. These
limitations highlight the need for new, non-invasive techniques capable
of providing both structural and functional insights into SI-ALIL

Hyperpolarized 12°Xe magnetic resonance imaging (HP 12°Xe MRI) is
an emerging, non-invasive, radiation-free imaging modality that enables
direct visualization and quantitative evaluation of pulmonary ventila-
tion and gas exchange [11]. This technique has been approved for
clinical use and has demonstrated significant value in assessing various
respiratory disorders, including chronic obstructive pulmonary disease
(COPD), pulmonary fibrosis, and asthma [12-16]. HP 129%e MRI allows
for the assessment of both lung microstructural and functional changes,
offering a comprehensive view of respiratory pathophysiology. Despite
its promise, its application in SI-ALI has not been systematically
explored.

In this study, we established a rat model of SI-ALI and utilized HP
129%e MRI to evaluate both structural and functional changes in the
lung. We compared our imaging findings with pulmonary function tests
(PFTs), micro-CT, and histopathological analysis to assess the diagnostic
potential of HP 12°Xe MR.

2. Materials and methods
2.1. Animal preparation

All animal experimental protocols were approved by the Institutional
Review Board. Ten male Sprague-Dawley rats (body weight: 300-400 g)
were acclimatized for 7 days with free access to standard laboratory
chow and water. The rats were randomly divided into two groups: the
smoke-inhalation-injury (SII) and the sham groups (n = 5 per group).

All the examinations were performed 24 h after smoke exposure.
Animals were anaesthetized via intraperitoneal injection of sodium
pentobarbital (45 mg/kg) and subsequently intubated with 14-gauge
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endotracheal catheters. Each rat underwent a sequential experimental
protocol consisting of pulmonary function tests (PFTs), hyperpolarized
129%e MR examinations, Micro-CT scanning, and terminal lung tissue
collection.

2.2. Smoke inhalation injury

The SI-ALI model was established following previously reported
procedures [17]. Smoke was generated by smoldering 30 g of pine
sawdust in a 500 mL flask heated to 400°C on a hotplate (Fig. 1 A). To
prevent condensation, a desiccant-containing flask was inserted be-
tween the smoke source and inhalation chamber (45 x 20 x 20 cm®).
Smoke density was standardized to 20-30% on the Ringelmann chart by
adjusting the airflow through a dual-pump system, achieving chamber
saturation within 30 s. Each rat in SII group received three 2-minute
exposures to smoke (totaling 6 min of cumulative smoke inhalation),
with 1-minute recovery intervals between exposures (Fig. 1B). Suc-
cessful exposure was confirmed visually by the presence of soot depo-
sition on the endotracheal tubes. The sham group underwent identical
handling procedures but was exposed to clean air.

2.3. Pulmonary function tests

Pulmonary function tests (PFTs) were performed on anesthetized and
tracheostomized rats using a commercial forced maneuvers system
(CRFM 100, EMMS, Bordon, UK). Following baseline correction, the
system inflated the lungs to 30 cmH20 and briefly maintained this
pressure before initiating a forced expiration by connecting the airway
to a negative pressure reservoir. Expiration continued until the respi-
ratory flow reached zero, with the expiratory rate limited by the ani-
mal’s pulmonary resistance. Forced vital capacity (FVC) was defined as
the total volume of air exhaled completely and forcefully after maximal
inspiration. In addition, total lung capacity (TLC), forced expiratory
volume in 100 ms (FEV;¢p), and maximal mid-expiratory flow (MMEF)
were also measured. All PFTs examinations were completed within
5 min.

2.4. '2%Xe polarization and delivery

Isotopically enriched xenon gas (86% 2°Xe) was polarized by spin-
exchange optical pumping using a commercial polarizer system (VIP
510, verImagin Healthcare; Wuhan, China) operating in continuous-
flow mode. A total of 120 mL of hyperpolarized '2°Xe gas was cryo-
genically collected and subsequently thawed into a Tedlar bag. The
available spin polarization was approximately 40%.

2.5. ?°Xe MR examinations

Following PFTs, MR examinations were performed on all the rats
using a 7 T animal MRI (Bruker Biospec 70/20 USR, Billerica, MA, USA)
equipped with a home-built '?°Xe birdcage coil. During MR experi-
ments, rats were maintained under anesthesia with 1% isoflurane,
positioned supine, and alternately ventilated with hyperpolarized 12°Xe
and oxygen gas via a custom-built gas delivery system with real-time
airway pressure monitoring and MR acquisition triggering. Each rat
underwent '2°Xe ventilation imaging and magnetic resonance spec-
troscopy (MRS) to assess pulmonary ventilation and gas-blood exchange
function.

For hyperpolarized '?°Xe ventilation imaging, rats were flushed
three times with xenon gas to enhance signal-to-noise ratio (SNR). Im-
aging was performed during a single breath-hold using a 2D gradient-
echo sequence with the following parameters: repetition time (TR)
= 7.6 ms; echo time (TE) = 2.2 ms; number of slices = 7; slice thickness
= 4 mm; matrix = 96 x 96; field of view (FOV) = 50 mm x 50 mm; flip
angle = 10°; and bandwidth = 50 kHz [18].

For hyperpolarized 12°Xe MRS, chemical shift saturation recovery
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(CSSR) was performed as previously described [19]. Two Gaussian
pulses (0.5 ms and 0.3 ms) were used to selectively saturate and excite
dissolved 2°Xe signals, minimizing off-resonance effects on gas-phase
129%e (0.05° and 0.13°, respectively). Spectra were acquired with a
25 kHz bandwidth and 1024 sampling points across 24 exchange times
ranging from 2 to 400 ms. To improve SNR, each spectrum was acquired
five times during a single 4-second xenon gas breath-hold following two
xenon flushes.

2.6. 2°Xe MR Data processing

All MR data were analyzed using MATLAB software (The Math-
Works, Inc., Natick, MA). For hyperpolarized 129%e gas exchange,
spectral data were fitted to the Lorentzian curves to extract >°Xe signal
amplitudes for tissue and plasma (TP), red blood cells (RBC), and gas
phase components. TP and RBC signal were normalized to the gas-phase
signal and further analyzed using the model of gas exchange for
hyperpolarized '2°Xe in the lung (MOXE) to quantify pulmonary phys-
iological parameters, including exchange time constant (T), septal wall
thickness (d), and dissolved surface area to gas volume ratio (SVR) [20,
21]. In addition, ratios of RBC/Gas, TP/Gas, and RBC/TP were calcu-
lated using the spectra obtained at an exchange time of 100 ms.

2.7. Micro-CT scans

Following the MR examinations, all rats underwent CT scans using a
Micro-CT system (SkyScanl176, Bruker, Kontich, Belgium). During
imaging, ventilation was regulated via a custom-built gas delivery sys-
tem, maintaining a tidal volume of 2.5 mL. Image acquisition was syn-
chronized with the end-inspiratory phase to ensure consistency and
accuracy. Scanning parameters were set as follows: source voltage
= 80 kV, source current = 313 pA, spatial resolution = 35 pm x 35 pm,
exposure time = 75ms, rotation steps = 0.7° and filter selected
aluminum 1 mm. Image reconstruction was carried out using NRecon
software (v1.7.4.6, SkyScan) with the following parameters: Gaussian
smoothing (kernel = 2, smoothing = 6), ring artifact correction = 10,

Burns 52 (2026) 107944

and 30% beam hardening correction. Image post-processing was con-
ducted using ITK-SNAP software (v4.0.2) [22] to extract mean lung
density (MLD) as a quantitative CT parameter.

2.8. Tissue harvesting and quantitative histology

Following micro-CT imaging, rats were euthanized and lung tissues
were harvested. The lungs were inflated with 4% paraformaldehyde at a
constant pressure of 25 cm H-0 and immersion-fixed in the same solu-
tion for at least 48 h. To ensure consistency and comparability, histo-
logical samples were harvested from every lobe of each lung. The tissues
were then embedded in paraffin, cut into 5pm-thick sections (yielding a
total of six sections per rat), and stained with hematoxylin and eosin
(H&E) for histological evaluation. For each section, three representative
images that excluded major airways were acquired using a Nikon Eclipse
Ts 100 microscope (Nikon Corporation, Tokyo, Japan). A standard test
grid was overlaid on the images to determine alveolar septal wall
thickness as the mean truncated length [23]. Images were analyzed
using Image-Pro Plus software (Media Cybernetics, Buckinghamshire,
UK) to calculate the wall septal wall thickness [24,25].

2.9. Statistical analysis

SPSS software (version 27.0, IBM Inc., Chicago, IL, USA) was used for
statistical analysis. Differences between the SII and sham groups were
assessed using unpaired two-tailed t-tests. Correlations between pa-
rameters were evaluated using Spearman’s correlation analysis. A p-
value < 0.05 was considered statistically significant for all tests.

3. Results
3.1. Pulmonary function tests
PFTs revealed significant impairments in the SII group compared to

sham controls (Table 1). Rats in the SII group exhibited marked re-
ductions in FVC (8.26 + 1.64 mL vs. 10.44 + 0.37 mL, p = 0.020), TLC

(A) Ventilated with smoke or air according to the requirements

Pump

Pine sawdust

Desiccant

Omin 2min 3min

Pump smoke

Air Inlet

o

Smin 6min 8min

e Extract smoke and replace by clear air

Fig. 1. (A) Schematic diagram of the smoke generation setup. (B) Smoke exposure protocol.
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Table 1
Summary of the physiological and morphological parameters measured with
PFTs, hyperpolarized '2°Xe magnetic resonance.

Parameters Sham SII p value
PFTs

FVC (mL) 10.44 + 0.37 8.26 + 1.64 0.020"
TLC (mL) 11.65 + 0.42 10.34 + 1.09 0.036"
FEV;00 (mL) 3.81 £ 0.50 2.52 +1.07 0.041°
MMEF (mL/s) 47.45 £ 5.77 25.66 + 14.45 0.014"
Gas exchange

RBC/TP 0.51 £ 0.04 0.45 £ 0.04 0.035"
RBC/Gas (x1072) 1.05 £ 0.20 0.76 + 0.21 0.059
TP/Gas (x1072) 2.03 +0.27 1.68 +0.33 0.097
p-Xe (pm) 8.28 +£0.77 9.68 £ 0.61 0.013°
T (ms) 21.22 4+ 3.91 28.86 + 3.71 0.013°
SVR (cm™) 345.43 + 44.46 238.55 + 43.64 0.009"

Notes: The p values were calculated between the two groups with significant
differences in bold.
Abbreviations: FVC, forced vital capacity; TLC, total lung capacity; MMEF,
maximal mid expiratory flow; RBC, red blood cells; TP, interstitial tissue/
plasma; d-Xe, septal wall thickness derived from 129%e MRI; T, exchange time
constant; SVR, dissolved surface area to gas volume ratio.

@ Unpaired t-test, p < 0.05.

(10.34 £1.09mL vs. 11.65+ 0.42mL, p = 0.036), FEViop (2.52
+1.07mL vs. 3.81 £0.5mL, p=0.041), and MMEF (25.66
+ 14.45 mL/s vs. 47.45 + 5.77 mL/s, p = 0.014). These findings sug-
gest the presence of critical airway obstruction.

3.2. Ventilation function and structure assessment with 12°Xe MRI and
Micro-CT

Representative 12°Xe ventilation images for the sham and SII groups
are shown in Fig. 2 A. At 24 h post-smoke exposure, rats in SII group
exhibited pronounced ventilation defects and reduced ventilation re-
gions on ?°Xe MRI, consistent with micro-CT findings of lung consoli-
dation and ground-glass opacities indicative of acute injury. In contrast,
rats in the sham group demonstrated normal ventilation and unre-
markable CT findings. Quantitative analysis revealed that mean lung
density (MLD) was significantly higher in the SII group (-583 + 18 HU)
compared to the sham group (-633 + 34 HU, p = 0.034).

A

Burns 52 (2026) 107944
3.3. Gas exchange function assessment with 2°Xe MR

Gas exchange function related parameters extracted using MOXE are
summarized in Table 1. Quantitative analysis showed a significant in-
crease in T (28.86 + 3.71 vs. 21.22 + 3.91 ms, p = 0.013) and d (9.68
+ 0.61 pm vs. 8.28 + 0.77 pm, p = 0.013) in the SII group. Moreover,
the measured SVR was significantly reduced in the SII group (238.55
+43.64 cm™!) compared to the sham group (345.43 + 44.46 cm ™’
p = 0.009).

Fig. 3A shows typical dissolved xenon signal recovery curves from
the SII and sham groups. Both the tissue-plasma (TP) and red blood cell
(RBC) xenon signals were reduced in the SII group, with a more marked
decrease in RBC signal. Mean ratios of RBC/Gas, TP/Gas, and RBC/TP
are shown in Fig. 3B , derived from CSSR spectra at an exchange time of
100 ms [25]. The RBC/TP ratio decreased from 0.51 + 0.04 in the sham
group to 0.45 + 0.04 in the SII group with a statistical significance
(p = 0.035).

3.4. Quantitative histology

H&E-stained lung sections (Fig. 4 A) showed neutrophil infiltration,
alveolar wall thickening, and extensive alveolar edema in the SII group.
Quantitative histology analysis revealed an increase in septal wall
thickness from 6.99 + 0.08 pm in the sham group to 7.70 + 0.17 pm in
the SII group (p < 0.01). Furthermore, septal wall thickness measured
by hyperpolarized '2°Xe MR correlated significantly with histological
measurements (R2 = 0.72, p = 0.013), as shown in Fig. 4B.

4. Discussion

In this study, we demonstrated the feasibility of hyperpolarized 12°Xe
MR for evaluating pulmonary physiological changes in SI-ALL. We
established and evaluated rat models of SI-ALI to quantitatively assess
the effects of smoke exposure on pulmonary microstructure and func-
tion. Significant differences in pulmonary physiological function be-
tween the sham and SII groups were identified using hyperpolarized
129%e MR, which also showed strong correlations with TLC, FVC, MLD,
and histological findings, highlighting its comprehensive assessment
capability. These findings indicate hyperpolarized '>Xe MR as a
promising tool for clinical evaluation of smoke inhalation injuries.

Toxic particles and gases in smoke initiate inflammatory cascades,
damaging the lower respiratory tract and alveoli. This would lead to

(B) 690+ p=0.034
-660 -
=
=
E -630
]
=
-600 -
N
-570 4

Sham SII

Fig. 2. (A) Hyperpolarized '?°Xe ventilation imaging of sham and SII group (top row) and the corresponding Micro-CT slice (bottom row). The blue arrow indicates
ground-glass opacification, and the red arrow indicates lung consolidation. (B) MLD comparison between the sham and SII groups.
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Fig. 4. (A) H&E-stained lung tissue from representative sham and SII rats. The SII group exhibited neutrophil infiltration and alveolar wall thickening, accompanied
by extensive edema fluid exudation into the alveolar spaces. (B) Correlation of the septal wall thickness derived from 12°Xe gas exchange and quantitative histology.
(C) Heatmap illustrating the correlation among PFTs, CSSR, MLD and histological parameters. “p < 0.05, **p < 0.01. Abbreviations: FVC, forced vital capacity; TLC,
total lung capacity; MMEF, maximal mid expiratory flow; RBC, red blood cells; TP, interstitial tissue/plasma; d-Xe, septal wall thickness derived from 129%e MRI; d-

HE, septal wall thickness derived from histology; T, exchange time constant.

bronchoconstriction, exudate formation, and airway obstruction
[26-28]. Our results mechanistically link these structural changes to
functional impairments. Ventilation defects observed on 12°Xe MRI were
spatially consistent with high-density areas detected by Micro-CT,
demonstrating that hyperpolarized 12°Xe MRI effectively reflects venti-
lation status in SI-ALI

The RBC/TP ratio exhibited high sensitivity in detecting pulmonary
gas exchange dysfunction in the SI-ALI animal model. As a widely used

129¥e MR biomarker, RBC/TP has been employed to quantify changes in
gas exchange function associated with lung diseases, such as COPD, IPF,
and COVID-19 [29-32]. RBC/TP significantly decreased (p = 0.035) in
the SII group, primarily due to increased septal wall thickness, as
corroborated by histology. Furthermore, RBC/TP also demonstrated a
strong correlation with FVC and MLD (p < 0.01), indicating its capacity
to accurately reflect functional changes of the lungs caused by smoke
exposure.
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Compared to the sham group, the significantly higher T and d values
were observed in the SII group (p < 0.05). These changes are probably
attributed to alveolar wall thickening. Following smoke exposure, the
mean septal wall thickness increased by approximately 17% compared
to that in the sham group. Histology confirmed these structural changes,
including neutrophil infiltration and edema [33,34]. The significant
correlation between septal wall thickness measured by MR and by his-
tology (R? = 0.72) further validated MR-based assessments. Addition-
ally, SII rats exhibited a significant reduction in SVR, likely due to
decreases lung volume and a consequent reduction in the respiratory
membrane area available for gas exchange.

Hyperpolarized 2°Xe MRI has received regulatory approval for
clinical use in China, the United States, and several European countries.
Its utility has been extensively validated in respiratory diseases such as
COPD, asthma, and IPF, where it has demonstrated high sensitivity to
early functional impairment [35,36]. As a non-invasive modality, the
technique requires only the inhalation of the hyperpolarized gas fol-
lowed by a brief breath-hold, with key image acquisition possible within
a single 10-15 s breath-hold, without sedation. This enables compre-
hensive three-dimensional visualization and quantification of pulmo-
nary ventilation, gas exchange, and microstructure [37,38].

129%e MRI offers distinct and complementary advantages compared
to CT. While CT remains the primary modality for identifying morpho-
logical abnormalities such as consolidation and severe edema, it lacks
the ability to directly assess pulmonary function. 12°Xe MRI fills this gap
by providing a direct, quantitative measure of gas exchange efficiency at
the alveolar-capillary barrier through the RBC/TP ratio and by mapping
ventilation defects. These functional capabilities are absent in conven-
tional CT. Furthermore, the radiation-free safety profile of 12Xe MRI is
well-established even in pediatric populations [39,40], significantly
facilitates repeated longitudinal monitoring, which is often limited in CT
due to cumulative radiation risks.

In contrast to FOB, whose principal strengths are the direct visuali-
zation of airway mucosa and therapeutic intervention (e.g., clearance of
obstructions), '?°Xe MR provides a rapid, non-invasive, and highly
sensitive quantitative assessment of pulmonary gas exchange function.
Beyond the whole-lung metrics reported in this study, the technique also
enables regional functional mapping. Such regional analysis, success-
fully applied in other respiratory diseases, holds potential for guiding
precision medicine and personalized treatment strategies in SI-ALIL.

Regarding its clinical integration, 12°Xe MRI is best positioned as a
complementary tool rather than a replacement for CT or FOB. An
optimal clinical sequence may involve initial CT for structural diagnosis
and FOB for acute airway management, followed by '2°Xe MRI for
establishing a functional baseline and monitoring subsequent recovery.
The primary barrier to widespread adoption is cost, as the need for gas
hyperpolarization renders 2Xe MRI more expensive than conventional
MRI or CT. However, this cost must be evaluated against the unique
functional insights it provides, which are unobtainable by other means.
In summary, hyperpolarized 12°Xe MRI represents a valuable adjunct in
the management of SI-ALI, offering critical functional information that
complements existing structural and endoscopic modalities.

This study aimed to investigate the feasibility and potential of
hyperpolarized 12°Xe MR for evaluating the impact of SI-ALI on pul-
monary microstructure and gas exchange function. However, several
limitations must be acknowledged. First, gas exchange assessment was
performed globally using CSSR; future studies should incorporate
regional dissolved-phase 12°Xe imaging to capture spatial heterogeneity
[41,42]. Second, examinations were performed at 24 h post-injury,
coinciding with the peak inflammatory response [43,44]; longitudinal
imaging would better characterize disease progression. Third, the rat
model used in this study does not fully replicate the complex patho-
physiology of human smoke inhalation injuries. Modern fires involve
more diverse and toxic materials [45,46], suggesting a need for more
representative exposure models. Finally, although statistically signifi-
cant differences in key parameters were observed between the SII and
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Sham groups, the sample size was relatively small (n =5). Future
studies with larger cohorts are warranted to further validate these
findings.

5. Conclusion

In summary, hyperpolarized 12°Xe MR effectively evaluated changes
in lung structure and function in an animal model of SI-ALI. Parameters
such as RBC/TP and T could sensitively assess impairments in gas ex-
change function, while ventilation imaging effectively reflects regional
ventilation deficits consistent with Micro-CT findings. The septal wall
thickness measured via 12°Xe MR also correlates strongly with histology.
These findings support the potential clinical application of hyper-
polarized 12°Xe MR for assessing smoke-inhalation-induced lung injury.
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