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Abstract

Introduction: Despite significant development in systemic therapy and radiotherapy, surgery is still the cornerstone for curative lung
cancer treatment. Although predicted postoperative function (ppo) somewhat exactly correlates with actual postoperative function big-
ger differences may be a cause of serious clinical outcome.

Aim: The aim of our study was to identify clinical factors affecting prediction accuracy of postoperative lung function for more careful
selection of operable lung cancer patients.

Patients and methods: Seventy patients were studied prospectively. The preoperative lung function tests (FEV1 and D, ) were
performed within a week before surgery, and the follow-up tests were performed 4 to 6 weeks after surgery. Calculation of predicted
postoperative values were calculated by three methods: two segment formulas and vibration response imaging (VRI). The correlation
between each clinical parameter and accuracy of prediction was screened on univariate analysis of Pearson’s correlation coefficient, and
significant factors were confirmed by multivariate linear regression analysis applying backward stepwise elimination approach.

Results: Univariate linear regression analysis between the predicted and the actual postoperative values of FEV1% and D, ., showed
the highest prediction accuracy with acoustic mapping (VRI). Multivariate regression analysis showed that prediction accuracy of post-
operative lung function is significantly affected by COPD (p<0.001) and volume of resection (p<0.001).

Conclusion: Vibration response imaging (VRI) is a more accurate method for predicting postoperative lung function than segment
method formulas. Anatomical calculation significantly underestimates the postoperative values of FEV1% in patients with COPD. Pre-

diction of FEV1% and D, ., with segment counting is significantly influenced by the volume of resection.
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INTRODUCTION

Despite significant development in systemic therapy and
radiotherapy, surgery is still the cornerstone for curative
lung cancer treatment. Pulmonary lobectomy is the stan-
dard operative treatment for primary non-small cell lung
cancer (NSCLC). Because of relatively high incidence of
postoperative complications, the hospital mortality, as well
as disappointing long-term survival after surgical resection
of lung cancer, the appropriate selection of patients for pul-
monary resection is a continuing challenge. Forced expira-
tory volume in one second (FEV1) and the diffusing capac-
ity for carbon monoxide (Dy o) are the most commonly
used predictors of postoperative outcome.!'"*! Postopera-
tive values of FEV1 and D| ., are the mainstay for assessing
perioperative risk after lung resection. Although predicted
postoperative function (ppo) somewhat exactly correlates
with actual postoperative function, bigger differences may
be a cause of serious clinical outcome, especially in patients
with marginal postoperative lung function: someone may
undergo life-threatening lung resection, and someone may
lose the opportunity to be cured by surgery.

AIM

The aim of our study was to identify clinical factors affect-
ing prediction accuracy of postoperative lung function for
more careful selection of operable lung cancer patients.

PATIENTS AND METHODS

Patients

We conducted a prospective cohort study of patients un-
dergoing anatomical lung resection in the Department of
Special Surgery at St George University Hospital in Plovdiv
and the Department of Thoracic Surgery at Kaspela Uni-
versity Hospital in Plovdiv.

Lung function tests

The preoperative lung function tests were performed with-
in a week before surgery, and the follow-up tests were per-
formed 4 to 6 weeks after surgery. Lung function tests were
performed using the MasterScreen Body/Diffusion™ com-
puterized spirometer (Jaeger, Wuerzburg, Germany) with
real-time curve drawing and automatic correction (BTPS
- body temperature pressure saturated). The postbroncho-
dilator lung function values were used.

Calculation of predicted postoperative
values (ppo) of FEV1 and DL,CO

Predicted postoperative FEV1% and D; %, were calcu-
lated by three methods.

Anatomical calculation

SF1

The simple calculation method introduced by Juhl et al.!*!
assumes that the right lung is composed of 10 segments
(3 segments in the upper lobe, 2 segments in the middle
lobe, and 5 segments in the lower lobe), the left lung of 9
segments (5 segments in the upper lobe, 4 segments in the
lower lobe), and that all the segments contribute equally to
lung function.
SF1-(Juhl & Frost, 1975; Zeiher et al., 1995).14°]

Number of segments (S): ppoFEV1 =

number of segments to be resected )]

preoperative FEV1 X [1 — ( )

SF2

Modified segment formula introduced by Bolliger that
takes into account only functional (none obstructed) seg-
ments

SF2-(Bolliger et al. 2002)!°!

Number of functional segments (FS): ppoFEV1 =

preoperative function X (1 — g),

where y is the number of functional segments to be re-
moved and z is the total number of functional segments.

Vibration response imaging (VRI) and
O-Plan software

The vibration response imaging system (VRIxp, Deep
Breeze, Or-Akiva, Israel) quantifies breath sounds and dis-
plays the results as a dynamic image and numerical values.
It measures the vibration energy of lung sounds generated
during the respiratory cycle. Vibration response imaging
(VRI) technology is harmless, non-invasive and does not
require the addition of a tracer to the inhaled air or blood
stream. The technology and the calculation were described
in detail earlier.["®!

Clinical parameters affecting prediction
accuracy of postoperative lung function

In the literature, we have identified clinical factors with po-
tential impact on the accuracy of prediction of postopera-
tive lung function: sex, body mass index, smoking, preoper-
ative FEV1%, presence of COPD and type of operation.-1?!

Patients were divided in groups according to the stud-
ied factor: male/female; smoker/ex-no smoker; patients
with baseline FEV1% > 80% and with FEV1% < 80%; with
COPD and without COPD as defined by GOLD 2007 cri-
teria; patients with COPD index (COPD)) <1.5 and those
with COPD; >1.5. To investigate the influence of operative
intervention on the accuracy of prediction of the post-
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operative lung function, we performed a comparison be-
tween the results obtained in patients with upper and lower
lobectomy, lobectomy and pulmonectomy and removal of
>4 and <4 functioning lung segments. We compared the
prediction accuracy of the three calculation methods. The
influence of the clinical parameters on prediction was stud-
ied separately for each method.

Statistical analysis

The adjusted coefficient of determination (adjusted R?)
was used to compare the prognostic accuracy of the three
methods.

To assess the influence of studied clinical factors on the
prediction made by the three different methods used (SF1,
SF2 and VRI), the value of relative deviation in percentages

was introduced:
po—apo

D% =2 100,

apo

where ppo - predicted postoperative values of FEV1 and
D, .o and apo - actual postoperative values of FEV1 and
D\ cor

Metric variables were checked for normality of distri-
bution by the Kolmogorov-Smirnov test. An independent
sample t-test was used to compare means of continuous
variables. The Mann-Whitney U-test was used for variables
not normally distributed. The correlation between each
clinical parameter and accuracy of prediction was screened
on univariate analysis of Pearsons correlation coefficient,
and significant factors were confirmed by multivariate lin-
ear regression analysis applying backward stepwise elimi-
nation approach. A p-value less than 0.05 was considered
to be significant in all statistical analyses.

The study design was approved by the Medical Univer-
sity of Plovdiv’s institutional review board and is in accor-
dance with the Declaration of Helsinki ethical standards.

RESULTS

Patient characteristics

The baseline characteristics of the patients are summarized
in Table 1. One hundred and two patients were studied
prospectively. Of these, five patients dropped out due to
failure to appear for post-operative examination and 27 due
to initiation of adjuvant therapy before post-operative ex-
amination. Seventy patients remained for the study. There
were 52 (74.3%) men and 18 (25.7%) women. The mean age
was 61.7£8.0 years in the range between 46 and 78 years.

Prediction accuracy of postoperative
lung function

Univariate linear regression analysis between the predicted

and the actual postoperative values of FEV1% and D,

Prediction Accuracy of Postoperative FEV1 and DL,CO

Table 1. Patient characteristics of the studied population

Patient characteristics n (%)
BMI

<18.5 2 2.9

18.5-24.9 31 443

25-29.9 19 27.1

>30 18 25.7
COPD index

<1.5 25 35.7

>1.5 45 64.3
GOLD

Without COPD 51 72.9

COPD 19 27.1
Type of surgery

Pneumonectomy 17 243

Upper lobectomy 34 48.6

Lower lobectomy 19 27.1
Smoking status

smoker 38 54.3

no+ex smoker 32 45.7

Number of resected functional segments

<4 30 42.9

>4 40 57.1
Preoperative FEV1%

>80% 48 68.6

<80% 22 31.4

showed the highest prediction accuracy with acoustic map-
ping (VRI). The adjusted coefficient of determination for
FEV1% was R*adj=55.12% for VRI, R?adj=46.23% for SF1,
and R*adj=31.29% for SF2. For D| %, VRI showed R*
adj=64.00%. SF1-R*adj=47.85% and SF2-R*adj=45.11.

Clinical parameters affecting prediction
accuracy of postoperative lung function

Univariate analysis of BMI and smoking status showed no
statistically significant influence on prediction accuracy
with all three methods.

When examining the influence of gender on the de-
termination of ppo FEV1.0% and D, ., a difference was
found. In men, the values were negative, indicating that the
predicted values were lower than those measured postop-
eratively. For women, the values were higher than actual-
ly measured. Statistically significant difference was found
only for the prediction of ppo FEV1% with acoustic map-
ping. A similar trend was observed for D, (%), but the
sex difference did not reach significance.

To investigate the influence of baseline preoperative
FEV1 (%), patients were categorized into two groups: FEV1
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(%) >80% and FEV1 (%) <80%. All three methods report-
ed an overestimation of functional loss. When using the
SF1 segment formula, we observed a significantly greater
value of relative deviation (D%) of FEV1 (%) in the FEV1
(%) <80% group with a median of —25.58% compared to
median —4.97% in patients with FEV1 (%) >80%, p=0.001.
With the SF2 formula, a significantly higher D% value was
also found in the FEV1 (%) <80% group with a median of
—7.68% compared to a median of —3.03% in patients with
FEV1 (%) >80%, p=0.012. D% showed no significant dif-
ference between the groups when calculated with VRI,
p=0.256. No statistically significant difference was observed
between the two groups in the calculation of D, .,% with
all the three methods.

In patients with COPD, all methods reported an un-
derestimation of postoperative FEV1 (%). Significantly
greater values were found in patients with COPD predicted
with SF1 formula — median —20.68% compared to median
—5.69% in patients without COPD, p=0.002. The difference
was significant with SF2 formula, with a median of —12.4%
in the COPD group and 4.00% in the non-COPD group,
p=0.005. The relative deviation for diffusion capacity (D%)
D, 0% showed no significant differences between patients
with and without COPD in all three prognostic methods.

In patients with COPD, >1.5 and COPD, <1.5, a signif-
icant difference was found in the prediction of FEV1 (%)
with SF1 segment formula, with a significantly greater
value in the group with COPD; <1.5 (-18.65+15.7%) com-
pared to those with COPD, >1.5 (-2.81£18.8% ), p=0.001.

Lobectomy was performed in 53 patients, in 34 of whom
with upper lobectomy and in 19 with lower lobectomy.
Pulmonectomy was performed in 17 patients. Comparative
analysis of the relative deviation between lobectomy and
pulmonectomy patients was preceded by an intergroup
comparison between upper and lower lobectomy patients.
Based on the intergroup analysis, upper and lower lobec-
tomy patients were pooled into one lobectomy group, due
to lack of significant difference between upper and lower
lobectomy patients in all indices and methods

When predicting FEV1 (%), the D% values, predicted
with either of the three methods, were negative as a result
of the greater underestimation of postoperative FEV1 (%)
in the pneumonectomy patients compared to the lobecto-
my patients. The difference was significant in patients with
pulmonectomy calculated with the first variant of the seg-
ment method SF1 (p<0.001). Significantly higher negative
D% D; -,% values were found in the pneumonectomy
patients predicted with all three methods.

A significant difference was observed in the prediction
of D 4% with both segment formulas when comparing
patients with more than 4 segments removed to patients
with 4 or less removed segments. A significantly higher rel-
ative deviation of D| ,% was observed with SF1 method
in the >4 segments removed group (-12.94+18.4%) com-
pared to the <4 segments removed group (-2.14+16.3%),
p=0.015. For SF2, the relative deviation D% D, % was
(6.94+14.3%) in the <4 segments removed group, while in

L,CO

those with >4 segments removed, D% D, % had a nega-
tive value (-8.52+18.6), p<0.001. In SF2, the same depen-
dence was observed in D% FEV1 (%), where in the group
of patients with <4 segments removed, the relative devia-
tion had a positive value (8.22+24.1%) and negative in the
group with >4 segments removed (-6.31+17.8%), p<0.001.

Sex and operative intervention (pulmonectomy/lobec-
tomy) were identified by univariate analysis as factors af-
fecting the accuracy of VRI to predict postoperative FEV1
(%) and D, 0% The results of the multivariate regression
analysis showed that they do not contribute significantly to
improvement of the prediction accuracy

For the first variant of the segment method (SF1), mul-
tivariate regression analysis found out that two of the six
variables included in the prognostic model have a signifi-
cant prognostic role: COPD (p=0.019), in the prediction of
postoperative FEV1% and the type of operation (lobecto-
my/pulmonectomy) in the prediction of D; % (p<0.001).

For the second variant of the segment method (SF2),
COPD (p=0.004) and number of removed segments
(p=0.049) were found to be significant factors in prediction
accuracy of FEV1%.

DISCUSSION

Medical operability of lung cancer has been frequently de-
termined based on FEV1, D, and VO2max. Accurate
prediction of postoperative residual lung function is man-
datory to minimize postoperative morbidity and mortality.
Although predicted postoperative function (ppo) some-
what exactly correlates with actual postoperative func-
tion bigger differences may be critical in the patients with
marginal lung function after lung resection. We should
consider that the accuracy can be affected not only by the
technique to measure the regional lung function, but also
several clinical factors

In our study, we found that VRI-based prediction was
a more accurate method than anatomical calculation irre-
spective of the extent of resection. This result is in consis-
tency with Berreta et al.l'3], and Detterbeck et al.'l The
prediction accuracy of VRI was confirmed by the studies of
Comce et al.['®!, Jimenez et al.[®], Morice et al.}7], and Kim
et al.!8 in comparison with perfusion scintigraphy, which
is considered the gold standard in determining the predict-
ed postoperative values of FEV1 and D, .

We observed a higher overestimation of functional loss
in patients with FEV1%<80%, (postoperatively measured
values were higher than predicted) in all three methods.
Boushy et al.l'% first reported that the decrease in FEV1 af-
ter lung resection was inversely related to the preoperative
FEV1% and that patients with better function had a greater
decrease in FEV1. Pierce et al.?%! found a significant rela-
tionship between percent change in FEV1.0 after pulmo-
nary resection and baseline FEV1%, indicating that func-
tional loss was proportionally less in patients with worse
baseline function. Santambrogio et al.[?!l observed a con-
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sistent decrease in post-operative FEV1% in patients with
FEV1% more than 80% and slight decrease in the post-op-
erative FEV1% in patients with FEV1% less than 80% and
the difference was highly statistically significant.

This smaller difference in the degree of functional loss in
individuals with poor baseline lung function has also been
observed by Baldi et al.??], Bobbio et al.l?*], and Edwards
et al.?¥ Current experience with lung volume reduction
surgery suggests that predicted postoperative FEV1 may
be underestimated in COPD patients undergoing lobecto-
my for lung cancer. In addition, COPD patients with lower
FEV1 may have less loss of lung function after lobecto-
my.[22,25,26]

COPD is defined in several ways, and differences in defi-
nitions and diagnosis affect estimates of disease severity.
The Global Initiative for Chronic Obstructive Lung Disease
(GOLD) 2007 defined the disease in degrees of clinical se-
verity based on FEV1 and FEV1/FVC (forced vital capaci-
ty) from post-bronchodilator spirometry. To define airflow
limitation, the fixed ratio FEV1/FVC <0.7, measured after
the bronchodilator, is recommended, despite the risk of
overdiagnosis.?”!

Using this definition, we found a significantly less vol-
ume loss in COPD patients when comparing predicted ver-
sus actual postoperative FEV1 (%) values calculated with
the segmental (SF1 and SF2) formulas, and no significant
differences in Dy ,%. Sekine et al.l'?} also found minimal
change in postoperative pulmonary function in patients
with COPD. The ratio of actual postoperative forced expi-
ratory volume in one second to the predicted postoperative
forced expiratory volume in one second (apo/ppo FEV1)
was higher in the chronic obstructive pulmonary disease
(COPD) group than in the non-COPD group.

A study by Pompili et al.?8) 2010 showed that patients
with COPD had a lower reduction in FEV1 (6% vs. 13%,
p=0.0002) compared to patients without COPD after lobec-
tomy for lung cancer. The studies by Baldi et al.,[??! Kushibe
et al.?’!, and Liao et al.®%! confirm these results.

Another way to define and evaluate chronic obstructive
pulmonary disease in the practice of thoracic surgery is the
so-called “COPD index”. To classify patients according to
severity and purity of obstructive pulmonary disease, Korst
etal.[?l defined a “COPD index” (COPDI) and calculated it
for each patient as the sum of the preoperative FEV1 (% of
predicted in decimal form) to the preoperative FEV1/FVC
(forced vital capacity) ratio. For example, if a patient has an
FEV1 of 60% and the FEV1/FVC ratio is 0.5, the COPD in-
dex would be 0.6 plus 0.5, or 1.1. The COPD index, defined
in this way, is an attempt to identify those patients with
the most severe and pure obstructive pulmonary disease.
Therefore, the patients with the lowest COPD index were
those with the purest and most severe obstructive disease.

We found underestimation of predicted postoperative
FEV1 (%) and D| ,% in patients with COPD index <1.5.
Baldi et al.[??! similarly observed a better than predicted
postoperative FEV1% when the COPD index was less than
1.5. Santambrogio et al.?!], in their study, applied the Korst

Prediction Accuracy of Postoperative FEV1 and DL,CO

index and divided COPD patients into two groups. The
authors found that in the subgroup with a strong decrease
in FEV1 (%), the COPD index was 1.35, and in the other
with a smaller decrease, it was 1.15 and the difference was
statistically significant.

When examining the effect of the volume of resection
(lobectomy/pulmonectomy) on the accuracy of prediction
of ppo FEV1, we found greater underestimation in pneu-
monectomy patients compared with lobectomy patients.
The difference was statistically significant only with the
SF1 segment formula. This underestimation is statistical-
ly significant for D; % in all three methods. Similar to
our results, Bolliger et al.l’ found that anatomical calcu-
lations had significantly reduced correlation coeflicients
after pulmonectomy, the lowest when using equation SF1
(segments), which did not take into account the function
of the parenchyma to be removed (SF2). This formula is
consistently worse than all other methods because it sig-
nificantly overestimates functional loss, especially after
pneumonectomy. The authors suggest that anatomically
calculated scores should only be used for resections that do
not exceed one lobe. Beccaria et al.l*!) reported that a sim-
ple calculation of ppoFEV1 correlated well with the actual
value of apoFEV1 six months after surgery in all patients
who underwent lobectomy. However, this is not the case
in patients who have undergone pneumonectomy; in fact,
in these patients, ppoFEV1 consistently underestimated
actual apoFEV1 by an average of 500 ml. These results are
consistent with data previously presented by Zeiher et al.l”!
They found that in individuals with atelectasis, hilar in-
volvement, or endobronchial involvement with radiologic
evidence of dysventilation, simple calculation of ppoFEV1
is not reliable. In this group of patients, ppoFEV1 did not
correlate with the actual postoperative value in patients
who underwent pulmonectomy. The bias was always in the
direction of underestimation of the actual apoFEV1.3?]

Kim et al.l!% performed multivariate linear regression
analysis to identify clinical parameters influencing the ac-
curacy of prediction. They found the number of resected
lung segments and the preoperative FEV1 to be signif-
icant factors. The smaller the preoperative FEV1 and the
more lung segments resected, the more the postoperative
FEV1 (apoFEV1) tends to be greater than the predicted
ppoFEV1. Apo FEV1 was closest to ppoFEV1 when four
segments were resected.

We found an underestimation of the postoperative indi-
cators in the group of patients with more than 4 segments
resected. This difference was significant when predicting
D, ¢o(%) and FEV1 (%) with the SF2 formula and for D
(%) calculated with the SF1 formula.

In our study, we found no influence of the type of lobec-
tomy (upper/lower) on the accuracy of prediction of post-
operative lung function. Accurate assessment of anatom-
ic-functional loss after lung lobectomy is also complicated
by the fact that damaged lung areas, especially emphysem-
atous areas, are often distributed heterogeneously in the
upper or lower lobe, changing the functional roles of these
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lobes. Data are conflicting in the literature. Kim et al. found
no influence of the type of lobectomy on the prediction of
ppoFEV1 (%) and D; . (%).1') Kushibe et al.l?¢) studied
178 lobectomy patients and found that upper lobectomy re-
sulted in less than predicted loss of FEV1 (%) and may have
an effect similar to volume reduction surgery. Sekine et
al.l'?l reported that the presence of COPD and resection of
the lower part of the lung (lower lobectomy or mid-inferior
bilobectomy) were significantly associated with minimal
deterioration of lung function after lobectomy. Minimal
change in postoperative lung function was confirmed to be
associated with COPD (vs. non-COPD) and lower lung re-
section (vs. upper lung) in multivariate analysis.

The theory of volume reduction surgery may explain the
minimal change of apoFEV1 in patients with COPD. For pa-
tients without COPD, the authors speculated that acciden-
tal anatomical repositioning after upper lobectomy, which
causes narrowing of the opening of the lower or middle lobe
of the bronchi, and different movement and elevation of the
diaphragm between upper lobectomy and lower lobectomy
may be the potential reason for the minimal change in the
cases of resection of the lower part of the lung.[123334]

Sengul et al. found that in lower lobectomy, volume re-
covery is mainly due to expansion of the contralateral lung
along with increase in the volume of ipsilateral remaining
lung, especially after right lower lobectomy. 3]

CONCLUSION

We should consider that the accuracy of prediction can be
affected not only by the technique to measure the regional
lung function, but also several clinical factors such as pre-
operative FEV1%, the presence of obstructive lung disease,
extent of lung volume resection

Vibration response imaging (VRI) is a more accurate
method for predicting postoperative lung function than the
segment method formulas.

Anatomical calculation significantly underestimates the
postoperative values of FEV1% in patients with COPD.

Prediction of FEV1% and D| .., with segment counting
is significantly influenced by the volume of resection and
should not be used alone to determine the postoperative
values of FEV1% and D, % in patients scheduled for an
operative intervention greater than lobectomy.
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Pe3tome

BBeaeHue: HecMoTps Ha 3HAYMTE/IbHOE PA3BUTIE CHCTEMHOJ TepaIiIL U Ty4eBOJi TepaIliy, XUPYPIyA O-IPeXKHEMY OCTaeTCA Kpa-
€yTO/IbHBIM KaMHEeM PaJIMKa/lbHOrO JIeYeHVs paka JIErkux. XoTd Ipornosupyemas nocneonepanuontas ¢yukiys (IITIIOP) touno
KOppenmpyeT ¢ paKTU4eCKOil OCIeoNePaIMOHHO QYHKIMel!, OOMblINe PasIndusa MOTYT OBITh HPMYMHOI CEPhE3HOIO KIMHIYECKO-
O MCXOfa.

Llensb: Ienbio Hallero ucciaefoBanus ObIO BbIABICHNE KIVMHNYECKIX (GaKTOPOB, BIMAIIINX HAa TOYHOCTD IPOTHO3MPOBAHNUA HOCTIe-
OIepaLOHHOI QYHKIMN TETKIX, s G07Iee TIIaTeIbHOTO 0TOOpa oepabeIbHbIX 6OIBHBIX PAKOM JIETKIIX.

MauueHTbl U MeToAbl: [TpocnexTnBHO uccnefosano 70 naunentos. [1penoneparyonnbie Tectbt Gpynxkipm nérkux (FEVIu D )
IIPOBOAVIIVCH B T€UEHME HeJie/N 10 oIlepalni, a IOC/IeAyolye TeCThl IPOBOAMIICD Yepes 4—6 Heflenb 1mocye onepanyin. Pacyér npo-
THO3MPYEMBbIX IIOC/IEONEePALMOHHBIX 3HAYEHNUIT OCYILIECTB/IA/ICS TpeMs MeTOZaMMU: ABYXCEIMEHTHOI (GOopMy/Ioil U BU3yanusaLuei
Bubpanuonxoro otknnka (VRI - Vibration Response Imaging). Koppensiysa Mexxiy KaXAbIM KIMHIYECKIM IapaMeTPOM 1 TOYHO-
CTBIO IIPOTHO3a IIPOBEPSIIACD C MIOMOIbIO OHOMEPHOTO aHa/M3a Koo duumeHTa kopperaunn Pearson, a sHaduMble GaKTOPbI ObUIN
HOATBEPIK/IEHBI C IIOMOLIBI0 MHOTOMEPHOTO IMHEITHOTO PErpecCIOHHOr0 aHaIM3a ¢ IpYMeHeHNeM IIOAX0fa 0OPaTHOTO MOLIATOBOTO

VMCK/ITIOYECHUA.

Pe3ynbratbl: OgHOMepPHBIII IMHEITHBIN PErPecCHOHHbII aHAMN3 MEX/Y IPOrHO3MPYeMbIMI 1 (haKTI9eCKMMI ITOC/IeOIePaLViOHHbI-
v sHavennamu FEV1% u Dy o nokasas camylo BbICOKYI0 TOYHOCTD IIPOTHOSMPOBAHNS C IOMOIIBIO AKYCTIYECKOTO KapTHPOBAHMA
(VRI). MHOrO(aKTOPHBDII perpeccroHHbII aHaN3 II0KA3all, 9YTO Ha TOYHOCTD IIPOrHO3MPOBAHIS ITOC/IEOePALIVIOHHOI (yHKIVH JIET-
KIX CyliecTBeHHOe BimsHue okaspiBaioT XOBJI (p<0.001) u 06béM pesexiym (p<0.001).

3akntoueHune: Busyammsamys Bubpanyonnoro otkavka (VRI) siBsteTcst 60ee TOYHBIM METOFOM IPOTHO3MPOBAHIL IIOCTIOIIepa-
LIMOHHOY QYHKLMM JIETKNUX, 4eM (OPMYIIbI CETMEHTHOTO MeTOfa. AHATOMUYECKIII PACUET CYILIeCTBEHHO 3aHIDKAET II0C/IeONePALIIOH-
Hble 3HaueHns1 FEV1% y 6onbubix XOBJI. Ha nporaos FEV1% n Dy o pyt IOfCUETE CErMEHTOB CYIECTBEHHOE BIVAHME OKa3bIBaeT
00bEM peseKIiIL.
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