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Abstract. Alveolar echinococcosis of the liver is a chronic parasitic disease with an infiltrative growth
pattern, leading to progressive destruction of the hepatic parenchyma and involvement of the vascular-biliary
structures. The prolonged course of the disease is often accompanied by a compensatory increase in the total
volume of the liver, which is important when assessing resectability and determining surgical tactics. One of
the key parameters of preoperative planning is the Future liver remnant, an indicator that characterises the
morphological reserve and allows predicting the likelihood of postoperative liver failure. The aim of the study
was to evaluate the diagnostic value of computed tomography volumetry and virtual resection in planning
surgical treatment for patients with alveolar echinococcosis of the liver. The study included 59 patients with a
confirmed diagnosis who were examined at medical centres in Bishkek in 2023-2025. All patients underwent
multispiral computed tomography with intravenous contrast, and post-processing was performed using the
LiverAnalysis+ software package. The total liver volume, the volume of affected tissue, the estimated resection
volume, and the Future liver remnant were assessed. The average total liver volume in patients without previous
surgery was 2,008 cm?, reflecting compensatory hypertrophy in the long-term course of the disease. In patients
after surgery, this indicator was lower - 1,635 cm?®. The average Future liver remnant was 1,162 cm?® (57.9%) in
patients without surgery and 774 cm?® (49.7%) in patients after resection. In one-third of the operated patients,
the Future liver remnant was below the critical level (<30-40%), indicating an increased risk of developing liver
failure. The results confirmed that computed tomography volumetry with virtual resection is an essential tool
for assessing surgical risks and should be included in the standard preoperative planning for the treatment of
patients with alveolar echinococcosis of the liver

Keywords: alveolar echinococcosis of the liver; CT volumetry; Future liver remnant; preoperative planning;
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Introduction

Liver volumetry - a method for quantitatively assess-
ing the total liver volume (TLV), its segments, patho-
logical inclusions, and the future liver remnant (FLR)
based on medical imaging data [1]. The most accurate
and widely used preoperative tool is computed to-
mography (CT) with volumetry, based on automatic or
manual segmentation of the liver and lesions using CT
data with bolus contrast [2] Magnetic resonance imag-
ing (MRI) with volumetry is similar to CT volumetry,

but is used less frequently due to its higher cost and
limited availability, and is mainly used in patients with
impaired renal function when iodine-containing con-
trast for CT is contraindicated. Volumetric ultrasound
(ultrasound examination with volumetry and three-di-
mensional modelling, 3D-US volumetry) is a meth-
od of quantitative assessment of organ volume using
three-dimensional ultrasound imaging, mainly used to
assess foetal liver volume [3]. This method can be useful
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when CT or MRI are unavailable or undesirable [4],
as well as during surgery for surgical navigation [5].
However, ultrasound volumetry still has low accu-
racy and is used only for a rough estimate of liver
volume, while transient elastography serves as an
additional tool for stratifying the risk of post-hepa-
tectomy liver failure (PHLF) [6].

An objective assessment of the functional capaci-
ty of the future liver remnant (FLR) is performed us-
ing methods such as hepatobiliary scintigraphy with
99Tc-meobrofenin [7], functional MRI with Gd-EOB-
DTPA contrast (Gadolinium-Ethoxybenzyl-Diethylen-
etriamine Pentaacetic Acid) [8]. These methods help
to determine the viability of the remaining tissue, es-
pecially in cases of diffuse liver parenchymal damage,
which is impossible with standard CT volumetry [9].

Alveolar echinococcosis of the liver (AEL) is an in-
filtrative parasitic lesion that resembles malignant tu-
mours in its behaviour and often requires extensive re-
section and complex preoperative planning [10,11]Due
to the frequent involvement of large vessels and exten-
sive damage to the liver parenchyma, accurate preoper-
ative planning, including volumetry and three-dimen-
sional modelling, is particularly important in order to
assess resectability and predict the functional adequa-
cy of the remaining part of the organ [12].

Computed tomography with intravenous bolus
contrast is one of the main methods for diagnosing par-
asitic liver lesions [13]. However, specialised software
is required for detailed image analysis, assessment of
the extent of the lesion, and calculation of the FLR pri-
or to surgical intervention [14]. One such tool is Liver-
Analysis+, a software package designed for automatic
segmentation, volumetry, and analysis of liver function
parameters. The aim of the study was to evaluate the
diagnostic and planning capabilities of CT volumetry of
the liver using the LiverAnalysis+ software package in
patients with alveolar echinococcosis of the liver.

Materials and Methods

Study design: retrospective, multicentre. The study
was based on a retrospective analysis of bolus contrast
CT scans in patients with alveolar echinococcosis of
the liver between 2023 and 2025. Data were collect-
ed at three diagnostic centres in Bishkek: the “System”
Medical Centre, the SRM Medical Centre, and the Na-
tional Centre of Cardiology and Therapy (Department
of Diagnostic Imaging). The study included 59 patients
with a confirmed diagnosis of AEL, of whom 30 were
men (50.8%) and 29 were women (49.2%); age ranged
from 13 to 69 years (mean age 37.9 years). Inclusion
criteria were:

B Clinically and morphologically confirmed diag-
nosis of alveolar echinococcosis of the liver;

B Availability of CT scan of the abdominal organs
with bolus contrast;

B CT volumetry using LiverAnalysis+.

Exclusion criteria were:

B Patients with unsatisfactory contrast enhance-
ment;

B Cases in which the diagnosis of parasitic liver
damage was not confirmed by other methods of radio-
logical diagnosis or histological examination;

B Patients with combined liver damage (parasitic
and neoplastic processes).

The CT protocol included 0.5-1 mm slices, 3 phases
of contrast enhancement using the standard technique.
Post-processing of DICOM data in LiverAnalysis+.

The main tasks of CT volumetry of the liver: deter-
mination of total liver volume (TLV) - calculation of the
total volume of the organ, including healthy and patho-
logically altered tissue; assessment of the volume of af-
fected tissues - determination of the part of the liver in-
volved in the pathological process; segmentation of the
liver - the process of calculating the volume of each seg-
ment of the liver separately, based on the location of the
hepatic veins and branches of the portal vein; perform-
ing virtual liver resection (VR resection) to simulate
possible surgical options; calculation of residual Future
Liver Remnant (FLR) - prediction of the volume of liver
that will remain after resection; prediction of the devel-
opment of postoperative liver failure - the minimum ac-
ceptable FLR that ensures sufficient liver function after
surgery; monitoring of changes — assessment of changes
in liver volume in diseases, after surgical interventions,
during multi-stage surgical interventions such as ALPPS
(Associating Liver Partition and Portal vein Ligation for
Staged hepatectomy, two-stage liver resection with por-
tal vein ligation and parenchymal division).

The steps for calculating liver volume in the LiverA-
nalysis+ programme included several sequential steps.
Import of DICOM CT data with bolus contrast. Automat-
ic liver segmentation - the programme’s algorithms
determine the boundaries of the organ, excluding
neighbouring structures (gallbladder, stomach, etc.).
Segmentation according to the Couinaud classifica-
tion - automatic or semi-automatic division of the liv-
er into segments, highlighting vascular structures, and
construction of a 3D model. Lesion assessment - the
operator manually or semi-automatically selects the le-
sions, and the programme calculates their total volume.
Virtual liver resection - anatomical or atypical variants
are possible with resection line modelling. FLR calcu-
lation in the LiverAnalysis+ software package was per-
formed automatically using two mathematical models
reflecting different approaches to assessing functional-
ly preserved parenchyma. Formula 1 - taking into ac-
count the volume of tumour lesions (1):

VFLR

FLR (%) = (; ) X 100. (1)

Total=VTumor
where Vi~ the volume of the remaining part of the liver
after resection, V- total liver volume, V, - volume

Total
of the tumour to be removed.
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This formula takes into account the fact that the
affected areas of the liver do not participate in meta-
bolic processes, and thus provides an FLR value that is
closer to a functional assessment. However, the method
remains approximate, since the volume of pathologi-
cal tissue does not always linearly reflect the degree of
functional loss. Formula 2 - classic volumetric (2):

FLR% = %100, 2)
L

tota

where V. - volume of the remaining part of the liver

after resection, V, - total liver volume.

This method is the standard in volumetry and is
used in most clinical studies and preoperative planning
protocols [15]. Although it does not take non-function-
ing tissue into account, it ensures the stability of cal-
culations and the comparability of data between differ-
ent patients and centers. These calculations allow for
a quantitative assessment of the residual liver volume
and prediction of the risk of postoperative insufficien-
cy [16]. The difference between the first formula is that
it takes into account the volume of the tumour that does
not participate in the functional work of the liver, so

TLV (Whole): 2,083.9 cm3
RLV (Whole): 979.32 cm?

RL (Whole): 53.0%

this form is close to the functional method of measur-
ing FLR, but it is not sufficiently accurate. In this study,
to ensure sample homogeneity and data comparability,
the FLR was calculated using the classic Formula (2),
based on the ratio of the residual liver volume to the
total organ volume. Clinical significance of FRL:

B FRL230% - safe volume in healthy patients;

B FRL=>40-50% - necessary FLR volume in chron-
ic diseases (cirrhosis, steatosis, condition after chemo-
therapy, etc.).

Statistical data processing. Data analysis was per-
formed in IBM SPSS Statistics 23.0. Descriptive anal-
ysis was performed to determine the mean, standard
deviation, median, minimum and maximum values. The
normality of the distribution was checked using the
Shapiro-Wilk test. Data visualisation was performed
using histograms and boxplots reflecting the median,
interquartile range, and outliers. The level of statistical
significance was p <0.05.

Results
Post-processing of CT data from 59 patients was per-
formed using the LiverAnalysis+ software package (Fig. 1).

Figure 1. 3D reconstruction of the liver with a large parasitic node (green formation) during processing by the
LiverAnalysis+ programme

Source: created by the author

Most patients (78.0%) had a single lesion (Table 1).
Sixteen point nine per cent of patients had two lesions,

and only 5.1% had three or more. The average number
of lesions was 1.32 (£ 0.75).

Table 1. Distribution of patients by number of liver lesions

Number of lesions Frequency (n) Percentage (%) Cumulative percentage (%)
1 46 78.0 78.0
2 10 16.9 94.9
3 1.7 96.6
4 1.7 98.3
5 or more 1 1.7 100.0

Source: created by the author
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In the sample studied, 79.7% of patients (n=47)
had not undergone surgical treatment at the time of CT
volumetry, while 20.3% (n=12) had undergone vari-
ous types of surgical interventions. Among the surgical
procedures, atypical resections (8.5%) and left-sid-
ed hemihepatectomy (5.1%) were the most common,
while segmentectomy, sectorectomy, and right-sided
hemihepatectomy were less common.

For further analysis, patients were divided into two
groups:

W Group 1 - patients who did not undergo surgery
(n=47);

B Group 2 - patients who underwent various types
of liver resection (n=12).

This approach allowed for a more detailed study of
the effect of lesion volume, degree of vascular invasion,
and volumetry parameters on the effectiveness of pre-
operative planning based on CT volumetry.

In patients without surgery, the average liver vol-
ume is greater than in patients after surgery, by approx-
imately 300-400 cm?. The spread of values in the group

without surgery was also significantly more pronounced
(wide range), with a predominance of increased vol-
umes of liver parenchyma. This phenomenon is consist-
ent with the literature, according to which patients with
alveolar echinococcosis of the liver often experience a
compensatory increase in total liver volume due to the
prolonged chronic course of the disease [17]. The cen-
tral tendency and dispersion indicators were calculated
for each group (Table 2). The table shows thatin patients
without surgery, the average liver volume is 2,008 cm?,
while in patients after surgery, it is about 1,635 cm?. The
difference in average volumes is approximately 15-20%
in favour of the group without surgery.

The histograms (Fig. 2) show the distribution of
liver volume for each group. It can be noted that the
distribution shapes are close to normal (bell-shaped).
The box plot (Fig. 2) clearly compares the medians
and the spread of liver volume in the two groups. In
patients who have not undergone surgery, the median
is higher, the interquartile range is wider, and higher
values are observed.

Table 2. Descriptive statistics of liver volume in patients without surgery and after surgical intervention

Indicator Without surgery (n=47) After surgery (n=12)
Mean volume, cm?® 2,008 1,635
Median, cm® 1,874 1,578
Standard deviation, cm? 728 1,014
Range, cm® 868-4,400 829-2,416

Source: created by the author
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Figure 2. Distribution of liver volume in patients

Source: created by the author

In patients without surgical interventions, the mean
volume of parasitic lesions was 658 cm® and the median
was 411 cm?®, whereas in patients who had undergone
surgery these values were 243 cm® and 85 cm?, respec-
tively (Fig. 3). The maximum lesion volume in the first
group reached 2,580 cm?, compared with 1,035 cm? in
the second group, reflecting a significantly more exten-
sive disease process in non-operated patients.

In relative terms, the mean volume of liver involve-
ment in patients without surgery was 28.4% of the
total liver volume (median 24.6%, range 0.1-80.5%),
whereas after surgical interventions it was 12.5% (me-
dian 5.7%, range 3.1-42.9%). As shown by the data, in
non-operated patients the extent of involvement, both
in absolute and relative terms, was approximately 2.5-5
times greater than in patients after liver resections.

19 —
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All patients underwent virtual liver resection (VR
resection) to model possible surgical treatment op-
tions. The selection of the optimal surgical approach

Total volume of liver AE lesions (cm?)

was carried out in collaboration with experienced sur-
geons with many years of expertise in the surgical man-
agement of alveolar echinococcosis of the liver (Fig. 4).

Total volume of liver AE lesions (%)
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Figure 3. Volume of liver alveolar echinococcosis lesions

Source: created by the author
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Figure 4. Types of virtual liver resections
Note: Seg - Segmentectomy; Sec - Sectorectomy; RH - Right hemihepatectomy; LH - Left hemihepatectomy; ERH - Extended
right hemihepatectomy; ELH - Extended left hemihepatectomy; AR - Atypical resection

Source: created by the author

The most frequently modelled surgical option in pa-
tients without previous surgical interventions was ex-
tended right hemihepatectomy, accounting for 29.8% of
cases. Extended right and extended left hemihepatectomy
together comprised just under half of all cases (48.9%),
indicating a high prevalence of extensive disease requir-
ing resection of large liver volumes. Atypical resections
were modelled in only 21.3% of cases, reflecting the need
for an individualised surgical approach. Minimally inva-
sive procedures, such as segmentectomy and sectorecto-
my, were modelled in only 4.2% of cases, confirming the
limited applicability of organ-preserving surgery in the
presence of extensive liver parenchymal involvement.

Among patients who had previously undergone
surgical interventions, the most common types of VR

resections were extended left hemihepatectomy (3 pa-
tients, 25%) and atypical resection (4 patients, 33.3%),
indicating variability in the pattern of liver parenchy-
mal involvement in most patients with progressive al-
veolar echinococcosis.

The mean future liver remnant volume in pa-
tients of the first group was 1,162 cm?, compared with
774 cm? in the second group (Fig. 5). The median FLR
volume was 1,074 cm?® in Group 1 versus 628 cm?
in Group 2. The standard deviation was 637.56 cm?
in Group 1 and lower in Group 2 at 388.41 cm?. The
minimum FLR volume was 341 cm? in the first group
and 181 cm? in the second group, while the maxi-
mum values were 2,804 cm® (Group 1) and 1,359 cm?
(Group 2), respectively.
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Comparison of FLR (%) in patients of two groups
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Figure 5. Box plot of future liver remnant volume in two patient groups in cm® and % during VR resections

Source: created by the author

The mean percentage of the future liver remnant
(FLR) was 57.95% in Group 1 and 49.7% in Group 2.
The median FLR percentage was 56.6% in Group 1
versus 40.1% in Group 2. The range of FLR values was
16.4-95.1% in Group 1 and 7.5-81.4% in Group 2. As
expected, patients with a history of previous surgical in-
terventions tended to have a smaller residual liver vol-
ume, which is attributable to the reduced amount of re-
maining liver tissue. The lower percentage FLR observed
in the post-surgical group highlights the need for more
meticulous planning of repeat interventions, as the risk
of post-hepatectomy liver failure is higher in this group.

Discussion

The results of the present study demonstrate the high
clinical relevance of CT volumetry with three-dimen-
sional modelling in patients with alveolar echinococco-
sis of the liver. This method allows not only accurate as-
sessment of the anatomical liver volume and the extent
of parasitic involvement, but also virtual simulation of
the planned resection volume, which substantially im-
proves the accuracy of preoperative planning.

Additional confirmation of the clinical importance
of assessing the future liver remnant in AEL is provid-
ed by recent studies focusing on methods of inducing
hypertrophy of the liver parenchyma. In a retrospec-
tive series of 19 patients with advanced forms of AEL,
portal vein embolisation (PVE) and two-stage hepa-
tectomy (TSH) were shown to effectively increase the
future liver remnant volume in cases with initially in-
sufficient FLR [18]. Notably, neither the total liver vol-
ume nor the volume of parasitic involvement changed
significantly after PVE, whereas the increase in FLR was
pronounced, reaching a median growth rate of 4.49%
per month after PVE and 3.34% per month after the
first stage of TSH. The findings of the present study are
consistent with these observations. In patients with-
out previous surgical interventions, the mean FLR was
1,162 cm® (57.9%), reflecting preserved functional

liver reserve despite extensive disease. In contrast, in
patients after liver resections the mean FLR decreased
to 774 cm® (49.7%), and in some cases reached bor-
derline low values, potentially associated with a high-
er risk of postoperative liver failure. Comparison with
published data on FLR hypertrophy rates after PVE sug-
gests that, in patients with reduced FLR in the cohort,
the use of hypertrophy-inducing techniques could have
significantly improved the preoperative prognosis.

In a case series reported by H.D. Shen et al., which
included patients with multiple giant lesions of AEL,
two-stage resections were successfully performed in
all cases, with no mortality and no recurrences during
follow-up exceeding one year [19]. The authors empha-
sised that the key limiting factor for radical treatment
is a low FLR, and that an increase in the residual liver
volume between stages makes curative resection feasi-
ble. These observations highlight an important charac-
teristic of AEL: hypertrophy occurs predominantly in
relatively preserved liver segments, while the total liver
volume remains relatively stable due to the large pro-
portion of non-functioning parasitic tissue.

In the majority of patients without previous surgi-
cal interventions, the mean future liver remnant volume
was 1,162 cm?, corresponding to 57.9% of the total liver
volume. This value substantially exceeds the generally
accepted safe FLR thresholds described for malignant
liver tumours [20]. Numerous studies on liver resec-
tion for malignancies have shown that in patients with
intact parenchyma it is sufficient to preserve 20-30%
of the liver volume, whereas in the presence of fibro-
sis, steatosis, cirrhosis, or chemotherapy-induced liv-
er injury, the minimum safe FLR increases to 30-40%
and even 40-50% of the total liver volume [21].
Against this background, the FLR values obtained in
the present study, both in patients without previous
surgery (57.9%) and in previously operated patients
(mean 49.7%), are well above the critical thresholds
commonly applied in oncological practice.
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Of particular interest are data reported in the lit-
erature on repeat liver resections for recurrent ma-
lignant lesions, where, similarly to AEL, the key pa-
rameter of preoperative planning is the future liver
remnant (FLR). In a described clinical case of repeat
resection for recurrent colorectal liver metastases,
the non-congested FLR was only 34.9%, which was
considered insufficient for safe surgery in view of pri-
or chemotherapy and primary hepatectomy [22]. Af-
ter portal vein embolisation and reconstruction of the
right hepatic vein, the FLR increased to 58.0%, which
made it possible to perform a repeat bisegmentecto-
my without the development of post-hepatectomy liv-
er failure. This example highlights that an FLR below
30-40% in patients undergoing repeat interventions
is critical and requires mandatory use of strategies
aimed at increasing the functionally active residual
liver volume [23]. In a similar manner, the present re-
sults demonstrate that in one third of patients after
surgery for AEL, the FLR was below the recommend-
ed threshold, necessitating more in-depth preopera-
tive assessment and potential application of liver hy-
pertrophy induction techniques.

Despite the widespread use of anatomical CT volu-
metry, the findings of the present study are consistent
with reports emphasising that the absolute anatomical
FLR does not always correlate with the risk of postoper-
ative liver failure. In the study by M. Serenari et al. [24]
functional FLR (FLR-F) was shown to be a more accu-
rate predictor of post-hepatectomy liver failure, with
threshold values significantly higher than the classical
“50/50 criteria”. Nearly half of the patients developed
post-hepatectomy liver failure after major resections
despite having an anatomically acceptable FLR, under-
scoring the importance of assessing the functional via-
bility of the liver parenchyma. These data support the
need to apply functional assessment methods, particu-
larly in patients with chronic inflammatory liver diseas-
es, in whom anatomical volume does not always reflect
the true functional reserve of the organ. For compre-
hensive surgical risk assessment, volumetric analysis
should be combined with functional methods, such as
hepatobiliary scintigraphy with 99mTc-mebrofenin or
functional MRI with Gd-EOB-DTPA contrast enhance-
ment. This approach is especially relevant in patients
with fibrosis, steatosis, or those undergoing repeat sur-
gical interventions [25].

Taken together, the obtained data confirm that CT
volumetry with calculation of the total liver volume and
the future liver remnant is a key tool in preoperative
planning for patients with alveolar echinococcosis of
the liver. In the majority of non-operated patients, com-
pensatory enlargement of the total liver volume and a
relatively high FLR are observed, creating more favour-
able conditions for performing radical surgical inter-
ventions. In contrast, in patients with previous liver
resections the FLR is significantly reduced, and in some

cases reaches critical values, which markedly increases
the risk of developing postoperative liver failure.

Despite the widespread use of anatomical FLR as-
sessment, international data indicate that functional
evaluation of the future liver remnant (for example,
using Gd-EOB-enhanced MRI) is a more accurate pre-
dictor of postoperative liver failure, particularly in pa-
tients with chronic liver disease. However, at present
these methods are virtually unavailable in the Kyrgyz
Republic due to the lack of specialised equipment. As
aresult, clinical practice is largely based on anatomical
FLR parameters, which inevitably limits the accuracy of
prognostic assessment. The results obtained highlight
the need for further development of functional liver
radiology in the Kyrgyz Republic, implementation of
quantitative functional assessment techniques, and ex-
pansion of diagnostic capabilities in order to improve
the safety of surgical treatment.

Thus, anatomical CT volumetry combined with re-
section modelling remains the most objective tool for
selecting the optimal surgical strategy in settings with
limited resources; nevertheless, the pursuit of integrat-
ing functional assessment methods represents an im-
portant objective for improving the quality of care for
patients with alveolar echinococcosis of the liver.

Conclusions
CT volumetry with three-dimensional modelling en-
ables accurate determination of the extent of liver in-
volvement and prediction of the residual parenchymal
volume, which is critically important for planning sur-
gical treatment in AEL. In patients without previous
surgical interventions, the mean future liver remnant
volume exceeds safe threshold values, whereas in pa-
tients who have undergone liver resections a significant
reduction in FLR volume is observed, increasing the
risk of postoperative complications.

The wide range of FLR values and their high vari-
ability emphasise the need for individualised surgical
planning. Virtual resection improves the accuracy of re-
sidual liver volume calculation and facilitates selection
of the optimal surgical strategy. Functional liver assess-
ment methods (hepatobiliary scintigraphy, functional
MRI with Gd-EOB-DTPA) should be used in addition to
volumetric analysis, especially in patients with chronic
liver disease or those undergoing repeat interventions.
Thus, CT volumetry with three-dimensional modelling
should become an integral component of preoperative
planning in AEL, particularly in cases requiring exten-
sive or repeated resections.
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BboopAayH anbBeonsaApAbiK 9XMHOKOKKO3Y MEHEH OOpyraH
GeuTanTapaara onepaumara YeMmHkm meeHeTtoe 3D
Mmoaennee mMmeHeH KT-eonioMmeTpmsaHbl KONMOAOHYY
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AHHOTaumsA. 5oopayH anbBeoJIAPABIK 3XMHOKOKKO3Y — UHQUJIBTPATUBAYY 6CYY MYHO3YH6O 33 GOJITOH 6HOKOT
napasuTapAbIK 00pycy, aJl 600p MapeHXUMaChIHBIH IPOrPeCCUsIIBIK OY3y IyIIyHa, OLIOH/[0M 3J1e KaH TaMbIp/bIK
»KaHa eT »KOJIJJOPYHYH >KabbIpKalllblHa aJbll KeseT. OOpyHYH y3aKKa CO3YJ/TaH XKYPYLIYHZS® 6G00pAyH KasIbl
K6JIBMYHYH KOMIIEHCAaTOPAYK YOHOWIIY 6aiikaaaT, 6y pe3eKTabuayyJayKTy 6aas00/0 KaHa XUPYPTrHUsIbIK
TaKTUKaHbl aHBIKTOO/0 MaaHWJYY JHArHOCTUKaJbIK KOpPCOTKY4Y O6oJsyn caHasaT. Omnepanusira 4yeHHHKH
IJIaHZALITBIPYY/Aa HETM3TY IapaMeTpJepArH OUPU - ollepalusi/ilaH KHHUH Kalyydy 600p KesJeMy, aj 600pAyH
MOpPOJIOTUSJIBIK pe3ePBUH YarblI/IbIPhII, ONepalusaaH KHAMHKY 600 KEeTUIICU3JUTMHUH al/1a 60/1yyCyHYH
KOPKYHYYYH aJi/IblH aja 6aajlooro MyMKYHAYK GepeT. U3u/1/ileeHYH MakcaTbl — GOOpPJYH aJibBeOJISPJbIK
3XMHOKOKKO3y MEHeH oopyraH 6edTanTap/a KOMIObIOTEPAUK ToMorpadusara HerusieareH BoJIOMEeTPUSHbIH
’KaHa BUPTYa/IJibIK pe3eKLUSAHBbIH olepanusra 4YeHWHKU MJIaHAALITbIPYYAArbl AUAarHOCTHKAJbIK MaaHUCHH
aHbIKTO00. M3ungeere 2023-2025-kbl1ap apanbIrbiHAa BUIIKeK MaapblHAArbl MeJUIIMHAIBIK 60pOOPJIOP/I0
TEeKIIEPYY/ZOH O6TKOH, JUarHo3y TacThIKTa/araH 59 6edTan KUpru3uaau. bapbik 6efTanTapra KOHTPaCcTThIK
KYYeTYY MeHeH MYyJIbTUCIHUPAIJbIK KOMIIbIOTEPAUK ToMorpadus >KYpPry3yJyl, ajJblHFAH MaasbIMaTTap
LiverAnalysis+ nporpaMMaJsiblK KOMIIJIEKCH apKbIJIyy HLITEIUIT YbIKTBL. BOOpAyH »ambl KeseMy, }kabbIpKaraH
TKaHJap/AblH KeJieMy, OGOJ/DKOJIAYY pPe3eKLHsl KeJeMYy »KaHa olepauusfiaH KUMHUH Kanyydy 600p KeseMy
scenTenau. Onepauus »kacasbaraH 6GeHTanTapZa 6G0OpAYH OpPTOYO ainbl kKeseMy 2008 cm® Tysym,
OOpPYHYH y3aKKa CO3yJIl'aH 6HYTYYCYH® MYyHe3/yy KOMIEeHCAaTOpAYK TunepTpodusaHbl YarbliAbIpAbl. Mypaa
XUPYPrUs/IbIK KMAJMIHUIIYY XKacaaran 6eliTanTapsa 6yJ KepcoTKyd TeMeH 60.ym, opTodo 1635 cM® Tysay.
Onepanus »kacanbaral TONTO KeJjedeKTeru Kajayydy 600pAyH opToyo keseMy 1162 cm® (57,9 %), an smu
omepanusi 6TKeH 6edrtantapga 774 cm® (49,7 %) 6ouay. Onepanus oTKeH GedTanTapblH YYTOH GMPHH/E
KeJIeYeKTeru Kajlyydy 600p KeJIeMY KpUTUKABIK 1eHr33J1/eH (<30-40 %) TeMeH 601y, onepanusjaH KHUUHKH
600p KETHUIICU3AUIMHUH Nakja GOJIyYCYHYH >XOTOPKY KOPKYHYYYH KOpPCOTTY. AJIBIHIAH >KbIMBIHTBIKTAP
KOMIBIOTEPAUK TOMOTPadUAJbIK BOJIOMETPHUS >XaHa BHUPTYaJAbIK pe3eKlus OO00pAYH aJibBeoJspJbIK
3XMHOKOKKO3YH XUPYPTUSJIBIK JApbLJIOOHY IJIAHAAMITHIPYYAQ XUPYPrUSJIbIK KOPKYHy4Tap/bl 6aa/lOOHYH
MaaHMJIYY ’KaHa MUJIZETTYY KypaJibl 3KEHUH TaCThIKTANT

Hernarm cespep: 600p/JyH aJlbBeossIPABIK 3XMHOKOKKO3Y; KT-BositoMeTpus; KeJiedeKTeru KaJjraH 600p
KeJIeMy; ollepalysra Y4eHMHKY IJIaHAAIIThIPYY; ollepalyajad KHHMHKYU 600D KEeTHUIICU3AUTH
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AHHOTaUMA. AJbBEOJISIPHBIM 3XMHOKOKKO3 Me4YeHH IpeJCcTaB/sgeT Co60M XpOHUYECKoe Iapas3uTapHoe
3abosieBaHHe C HWHQUJIBTPATUBHBIM THUIIOM pOCTa, NPUBOJsALIEe K NPOrpeccHpylolleMy pa3pylleHHIo
Me4YEHOYHOW MapeHXHWMbl U BOBJIEUEHMIO COCYAUCTO-OUJMAPHBIX CTPYKTYp. [IpoJo/nKHTe/lbHOEe TeyeHUe
3aboJieBaHUsI HEPEJKO CONPOBOXK/AETCS KOMIIEHCATOPHBIM yBeJHYeHHeM 00Iiero o6bEMa Me4YyeHH, UTO
MMeeT BaXKHOe 3HAYeHHUe MPU OlleHKe pe3eKTabeJbHOCTH U ONpeie/leHUU XUPYyPruiyecKol TaKTUKU. OHUM
M3 KJIIOYEBBIX MapaMeTpPOB Mpe/OoNepallMOHHOr0 MJIAHUPOBAaHUS SBJSETCS OYAYIMH OCTAaTOYHBIN 06BEM
Me4YeHU - MOKa3aTesb, XapaKTepPU3YIIUA MOpdOJOrniecKuil pe3epB U MO3BOJISIOUUNA NMPOTHO3UPOBATh
BEPOSATHOCTb Pa3BUTHS I1OCJI€0NePALlMOHHON Ne4€HOYHON HeJOCTaTOYHOCTH. Lles1b uccieJoBaHuUs: OLlEeHUTh
JIMarHOCTUYECKYI0 LeHHOCTbh KOMIIBIOTEPHO-TOMOrpaduyeckoi BOJIIOMETPUU U BUPTYaJIbHON pe3eKLHHU
B IJIaHUPOBAaHUHM XUPYPrUYECKOro JieYeHHsl MallMeHTOB C aJibBEOJISIDHBIM 3XHHOKOKKO30M IedyeHU. B
HcciieloBaHMe BKJIIOYEHO 59 MalMeHTOB C MOATBEPXK/JEHHBIM JUArHO30M, 00C/I€/J0BAHHbIX B MeJJUIIUHCKHUX
neHTpax ropoga bumkek B 2023-2025 ropmax. BcemM mnanueHTaM NpoBOAMJIACh MYJbTHCIHUpPaJbHAs
KOMIbIOTepHasi ToMorpadus C BHYTPHUBEHHbIM KOHTPAaCTUPOBAaHMEM, a IOCTOOPAaGOTKa BbINOJHSJIACHh
B HmporpaMMHOM KoMmiuiekce LiverAnalysis+. OneHuBasuch OOIIMNA O0BEM MeYeHU, 00BEM MOPAKEHHBIX
TKaHeH, mpejnoaraeMbld 00'bEM pPe3eKIUU U OYAYLIUHA OCTATOUYHBIN 06bEM nedyeHU. CpeHUN 06IIHUN 06BEM
NedYeHH y MalMeHToB 6e3 Mpe/IecTBYIOUMX onepanuil coctaBua 2008 cM?, 4To oTpaXkaeT KOMIIEHCAaTOPHYIO
runepTpoduio Npu JJIUTEJbHOM Te4eHUHM 3a60JieBaHuUs. Y MaljMeHTOB MOC/e ONepaTUBHBIX BMeIIaTe/bCTB
3TOT NMoKaszaTeJsb 66l HMXe — 1635 cm®. CpegHuii 6yaymnuid ocTaTOYHbIN 06BEM NedeHu cocTaBua 1162 cm?
(57,9 %) y nanueHTOB 6€3 onepanuu u 774 cM> (49,7 %) y naliieHTOB 10CJIe pe3eKIUM. Y TPeTH OTIepUPOBaHHBIX
MalnyMeHTOoB OyAyIIUNA OCTaTOYHBIA 06BEM ObLI HHXKe KpUTHYeckoro ypoBHs (<30-40 %), yTo yKa3bIBaeT Ha
MOBBIIIEHHBI PUCK Pa3BUTHUSI NMEYEHOYHOM HENOCTATOYHOCTHU. [losyuyeHHble pe3ysbTaTbl MOATBEPAUIY,
YTO KOMIIbIOTEPHO-TOMOTpadUudecKass BOJIOMETPHUS C BUPTyaJbHOW pe3eKlyed fBJsSEeTCS BaKHEUIIUM
WHCTPYMEHTOM OLEHKHM XMPYPruyecKUX PHCKOB M [JO/PKHA BXOJAWUTb B CTaHZAPT NpeJoNeparoHHOrO
MJIAHUPOBAHUS MPU JIeYeHUHU NAJHEHTOB C aJIbBE0JIIPHBIM 3XHHOKOKKO30M NeYeHHU

KnioueBble cnoea: anbBeoJiipHbIA 3XMHOKOKKO3 medeHH; KT-BosromMeTpus; GyAyLUiMid OCTAaTOYHBIA 00beM
ne4yeHy; NpejonepanoHHOe IIJIaHUPOBaHue; I0C/IeoNepallMOHHAasA Te4eHOYHast HeJJoCTaTOYHOCTb

Beenenue
BositoMeTpusi meyeHH — METOJ, KOJIMYeCTBEHHOH olleH- Hawn6osiee TOUHBIM M pacnpoCTpaHEHHBIM IIpefonepa-
K1 obuiero oobema nedeHu (OOII), eé cerMeHTOB, Ma-  IMOHHBIM HHCTPYMEHTOM SIBJISIETCS KOMIIbIOTEpHas
TOJIOTHYECKUX BKJIIOYEHUH U Oyayilero oobéma nevye- Tomorpadus (KT) c BosroMeTpuii, ocHoBaHHas Ha aB-
HU (BOII) no faHHBIM MeAUIMHCKON BU3yanusaluu [1]. TOMaTH4YecKON WJM PYyYHOH CerMeHTalluy Me4YeHU U
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ouvaroB 1o JaHHbIM KT ¢ 60/1I0CHBIM KOHTPACTUPOBa-
HUeM [2]. Maruutope3oHaHcHass ToMmorpadus (MPT)
¢ BoJIloMeTpUM aHasornyHa KT-BosomeTpun, HO HcC-
M0JIb3YeTCs pexxke U3-3a 60siee BBICOKOM CTOMMOCTH U
OTPaHUYEHHOH JOCTYIHOCTH, U €€ IPUMEHSIOT peu-
MYIL[eCTBEHHO Y MAal[MeHTOB C HapylleHHueM QYHKIUU
noyek, Korga nogcoaepxaiui kourpact g14 KT npo-
THBONOKa3aH. Y3 c BositoMeTpuel (yIbTpa3ByKOBOe
vccieloBaHue C BOJIIOMETPUHEN M TpeXMepHbIM MO-
JenupoBaHueM, 3D-US volumetry) - aTo MeToj, KoJu-
YeCTBEHHOW OIleHKH 06'béMa opraHa € MpUMeHeHUeM
TPEXMEPHOHW Y/IBTPa3BYKOBOW BU3yaJU3allUy, IpUMe-
HsIeTCs [VIaBHbIM 06pa3oM /iJis OLleHKH oO'beMa Ieye-
HU 11072 [3]. ITOT METO/, MOKET OBITh I10JIe3€H, KOT/a
KT v MPT HefocTymHBI UM HeXesaTesbHBI [4], a
TakXe B WHTPAONEpPALMOHHBINA NMepuoj AJs XUPYyp-
rudyeckod HaBuranuu [5]. OgHako Y3U-BostoMeTpus
MO-TIPeXKHEMY HMMeeT HHU3KYI0 TOYHOCTbIO U IpuUMe-
HSEeTCs JIUIIb [IJIsT OPUEHTHUPOBOYHOH OLIEHKU 00bE-
Ma MedeHH, TOTJja KaK TpaH3WeHTHas 3jacTorpadus
CAYXKUT JIOTIOJIHUTENbHBIM HHCTPYMEHTOM /IJIs1 CTpa-
TUQUKALUM PHUCKA IOCTONEPALlMOHHON Me4YEHOYHOMH
HepocTtatoyHoctH ([10ITH) [6].

OOGBEKTUBHYIO OLIeHKY OQYHKLMOHAJIBHOW CIIO-
cobHocTH Gyayuero ocratka nedeHu (¢BOII), mpo-
BOJAT MCINOJIb3ysl TaKWe MeTO/bl, KaK renaToOuJIv-
apHas cuuHTUrpadusa ¢ 99Tc-meobpodenuHom [7],
¢yukunonansHasgs MPT c¢ konTpactom Gd-EOB-DTPA
(Gadolinium-Ethoxybenzyl-Diethylenetriamine Pen-
taacetic Acid; T'ago/IMHHUH-3TOKCUOEH3UJI-JUITUIEH-
TpUAMUHIEHTAyKCycHasl KucsaoTa) [8]. OTU MeToJbl
MIOMOTAIOT OMNpe/ieJIUTh >KU3HECIOCOOHOCTh OCTaB-
1ielcsi TKaHU, 0COGEHHO B YCJI0BUAX AUPPY3HOTO 10-
pakeHHs MApEeHXUMBbl [IeYeHH, YTO HEBO3MOXKHO MPHU
cra"gapTHoi KT-BosromeTpuu [9].

AnbBeoJIIpHBIN 3XMHOKOKKO3 neueHu (A3Il) - un-
UIBTPATUBHO pacTyllee MapasUTapHOe NOpaKeHUeE,
HallOMHUHAmWllee MO0 TIOBEJEHUI0 3JI0KaueCTBEHHbIE
ONYXOJIM, HepeAKO TpeOywilee OOIIUPHBIX pe3eK-
LUA M CJIOKHOIO IpeJoNepaliiOHHOro IJIAaHUPOBa-
Hud [10,11]. B cBA3M c 4acTbIM BOBJIeYEHHEM KPYIHBIX
COCY/I0B U OOIIHMPHBIM [TOPAXKEHUEM NTapEeHXUMBI Teye-
HU 0c060€e 3HaUYeHHe MTPUOOPEeTAEeT TOYHOE MpeoIepa-
LMOHHOE [JIAHUPOBaHUE, BKJIIOYAolee BOJTIOMETPHIO U
TpexMepHOe-MO/ieJIMPOBaHKe, NT03BOJISIOIIEe OLEHUTh
pe3eKkTabesIbHOCTh U MPOrHO3UPOBATh QYHKIMOHAJIb-
HYIO ZJOCTaTOYHOCTb OCTaBILeHcst yacT opraHa [12].

KoMmmnbloTepHass ToMorpadusi ¢ BHYTPHUBEHHBIM
6O0JIIOCHBIM KOHTPAaCTHPOBAaHUEM SIBJISIETCS OJJHUM U3
OCHOBHBIX METO/IOB IUarHOCTHUKH Mapa3uTapHbIX I110-
paxxeHu# nevenu [13]. OfHaKo /s AeTaJbHOTO aHa-
Jiu3a WU300paKeHUH, OLleHKU 0O6'beMa IMOpaKeHUs U
pacyeta bOIl nepes xupypruyeckyMM BMelIaTeJIbCTBOM
TpebyeTcsl CllenMaJu3upPOBAaHHOE NMpPOrpaMMHoOe 06e-
cnedyeHue [14]. OJHUM U3 TAaKUX UHCTPYMEHTOB $IB-
ssetcsa LiverAnalisisplus - nmporpaMMHBIN KOMILJIEKC,
npeAHa3HAaYeHHbIN [J1s1 IPOBeJleHHWS] aBTOMAaTU4YECKOU

cerMeHTalMH, BOJIIOMETPUH U aHATH3a QYHKIIUOHATIb-
HbIX NapaMeTpoOB NeuyeHU. llesb uccienoBaHus: ole-
HUTb [UAarHOCTUYECKHE W IJIAHUPOBOYHbIE BO3MOXK-
Hocth KT-BositoMeTpuM mneyeHU C HCIOJIb30BaHUEM
nporpaMMHoOro Komiuiekca LiverAnalisis+ y manues-
TOB C a/IbBEOJIIPHBIM 3XMHOKOKKO30M IeYEHHU.

MaTepuanbl N MeToabl

Jlu3aliH HCClelOBaHUA: PETPOCIEKTUBHOE, MYJbTH-
1eHTpoBoe. Pa6oTa ocHOBaHa Ha PETPOCIEKTHBHOM
aHasuse KT ¢ 60/II0OCHBIM KOHTPAacTHpPOBAaHUEM Y Ma-
IIMEHTOB C aJIbBEOJIIPHBIM 3XMHOKOKKO30M Ie4YeHH 3a
2023-2025 rr. C60p JTaHHBIX IPOBOAUJICS B TPeX Aua-
FHOCTHUYeCcKUX LeHTpax I. bumkek: ML «Cuctem», ML]
SRM u HUKuT (oTneneHue JiydeBOW AUATHOCTHUKH).
[TanueHTBbI: 59 60OJBHBIX C OATBEPK/AEHHBIM JJUarHO-
3oM A3, u3 Hux 30 myx4uH (50,8 %) 1 29 xeHIIUH
(49,2 %), Bozpact ot 13 gm0 69 seT (cpennuii 37,9 net).
KpuTepuu BKIOYEHUA:

B KimHU4yecku U MopQpoJIoTHYeCKH O TBEPXK/IEH-
HBI{ IMarH03 aJIbBEOJIIPHOI'0 3XMHOKOKKO3a [TeYeHY;

B Hanuuue KT opraHoB 6prouiHo# mosoctu ¢ 60-
JIIOCHBIM KOHTPACTUPOBaHUEM;

B [IpoBesneHne KT-BoIroMeTpUH C UCIIOJIb30BaHU-
eM LiverAnalisis+.

KpuTepusiMu UCKJIIOYEHUS CTaJIH:

B [[auueHTBl C HeYyJ0OBJETBOPUTEJNbHBIM KOH-
TPACTHBIM YCUJIEHUEM;

B Ciyyad, IpU KOTOPBIX AUACHO3 Mapa3UTapHOro
MOpPa)KeHUsI NeYeHU He OblI MOATBEPXKJEH JPYyTUMHU
MEeTO/JJaMM JIY4eBOW JUArHOCTHUKH WUJIM TMCTOJIOTHYe-
CKHUM HCCIe[J0BAaHUEM;

B [[anueHTHI C COUeTAHHBIM NTOpaXKeHWeM MeYeHU
(mapasuTapHbBIN U HEOTJIACTUYECKUN TPOIECCHI).

[Ipotokosn KT Brusrovan cpessl 0,5-1 MM, 3 ¢asbr
KOHTPACTUPOBAHUS MO CTaHAAPTHOU MeTojuke. Ilo-
ctobpaboTka DICOM-nanHbIX B LiverAnalisis+.

OcHoBHbIe 331a4u KT - BositoMeTpuH le4eHU: onpe-
JlesieHMe obuiero o6bema neyenu (OOIT) - BeruMcaeHre
CyMMapHOro o6’beMa opraHa, BKJIo4asi 3/J0pOBYI0 U Ia-
TOJIOTUYECKH U3MEHEHHYI0 TKaHb; OLleHKa 06'beMa Mo-
pakeHHbIX TKaHEeH — ONpe/ieJieHHe YacTH MeYeHH, BOB-
JIEYEHHOM B MATOJIOTMYECKHUU NpPOLEeCC; cerMeHTauus
NevYeHHu — MPOoLecC BbIYUCIEHUsI 06beMa KaxJoro cer-
MeHTa NeYeHH 10 OT/|eJIbHOCTH, Ha OCHOBAaHUM pacro-
JIOKEHHUA TIeYeHOYHbIX BeH U BeTBeld BOPOTHOU BEHHI;
npoBeJleHHe BUPTyaJbHOU pesekuuit neyeHu (VR-pe-
3eKIus) A/ MOJIeJIMPOBAaHUSA BO3MOXKHbBIX BapUaHTOB
XUPYPrUYECKOro BMEIIATEebCTBA; pacyeT OCTAaTOYHO-
ro, 6yayiero o6beMa nedyenu (BOII) - nporHosuposa-
HUe 00'beMa [eYeHH, KOTOPBIN OCTaHEeTCs MOCJe pe3eK-
L[M{; TPOTHO3UPOBAHHUE PAa3BUTHE MTOCTONEPALMOHHOM
NEeYHOW HeJ0CTAaTOYHOCTH - MUHHMAaJbHBIN JOIMyCTH-
Mbiii BOIl, o6ecneunBamIKUi JOCTATOYHYI0 QYHKIHIO
Ne4YeHU II0CJe ONepalyy; KOHTPOJIb JUHAMUKH H3-
MEHEHUH - OlleHKa M3MeHEeHUM oObeMa NedyeHH NpU
3a00JIeBaHUsX, M0OC/TIEe ONEPATUBHBIX BMELIATEJbCTB,
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B IIpollecce MHOTO3TANHbIX XUPYPrHUYECKUX BMella-
TeJbCTB, Takux Kak ALPPS (Associating Liver Partition
and Portal Vein Ligation for Staged Hepatectomy, nByX-
JTanHasl pe3eKLUUs I[eYeHU C NepeBASKOH BOPOTHOH
BeHbI U TapEHXNMAaTO3HbIM pas/ieJIeHHeM).

Jranbl pacuyéTa 06bEMA MeYEHH B MporpaMmme
LiverAnalisis+ BKJ/I04a/iu HECKOJILKO I10CJIeZ0BaATE/b-
HbIX mwaroB. UMnopt DICOM-gannbix KT ¢ 6ost0cHBIM
KOHTPacCTUpPOBaHHEM. ABTOMAaTHYeCcKasi CEerMeHTalusl
MeYeH! — aJITOPUTMbI IPOrPaMMBbI ONIPeJIeJISIIOT IPaHU-
L[bl OpraHa, UCKJII0Yast COCeIHUE CTPYKTYPbI (PKETIHBIH
My3bIPb, KEJYA0K U T. A.). CerMeHTaIMs M0 Kaaccupu-
kauuu Couinaud - aBTOMaTH4YeCcKoe JTU60 MOJTyaBTOMA-
THUYeCKOe JieJIeHUe TIeYeHH Ha CErMeHTh], Bbl/JleJIeHUs
COCYAMCTBIX CTPYKTYp, NocTpoeHue 3D-moxpenu. OueH-
Ka Iopa)KeHUs — OllepaTop BPYYHYIO WJIM OJyaBTOMa-
THUYeCKHU BblJleJIIeT O4Yary, porpaMMa pacCiuThIBaeT
HX CyMMapHbI 06b€M. BupTyanbHas pesekius neve-
HU — BO3MOXXHbI aHATOMUYECKUHN WM aTUNUYHBIN Ba-
PHAHTBI C MO/Ie/IMPOBAaHMEM JIMHUU PE3EKIIUH.

Pacuétr BOIl (FLR) B mporpaMMHOM KOMILJIEKCE
LiverAnalysis+ BbINOJIHSIJICI aBTOMaTUYeCKH C HC-
[0JIb30BaHUEM [JIBYX MaTeMaTU4YeCKUX MoJiesIel, 0Tpa-
YKAIOLIMX pa3Hble MO/AX0/bI K OlleHKe GYHKIIMOHAIBbHO
coxpaHHOH napeHxuMbl. Popmysa 1 - ¢ y4éToM 06bE-
Ma OIyX0JIeBOTO0 nopakeHus (1):
VFLR

FLR (%) = ( ) x 100. (1)

Vrotal=VTumor
rae Vfﬂ— 00beM OCTaBIIENCS YaCTU MeYeHHU T0CIe pe-
sekuuy, V, - 06mMH 06beM mnedeny, V, - 06beM
OMYXOJIU, KOTOPBIH MJIaHUPYETCS YAATUTD.

JanHas GopMysia yIUTHIBAET TO, YTO MOPABKEHHDBIE
y4aCTKU eYeHU He TPUHUMAIOT YYacTHsl B META00JIH-
YeCKHUX Mpolieccax, U TAaKUM 06pa3oM JaéT 6oJiee Mpu-
OMKEHHYI K QYHKIMOHAJbHOU OIeHKEe BEJUYHUHY
FLR. OfHako MeTo/; 0CTaéTCs OPUEHTUPOBOUYHBIM, MO-
CKOJIbKY 00'bE€M MaTOJIOTUYeCKON TKAaHU He BCer/a Jiu-
HeMHO oTpakaeT cTelneHb QYHKIIMOHAJbHOM yTPaThL
®opmMya 2 - KJ1accuveckasi BoJoMeTpudeckas (2):

FLR% = —££-100. 2)

totaL

TLV (Whole): 2083.9 cm?
RLV (Whole): 979.32 cm?
RL (Whole): 53.0 %

rae V.. - 06beM OCTaBIIeCs YacTH MeYeHH T0CIe pe-
sexuuy, V, - 061Kl 06beM eYeHH.

JTOT METOZ, ABJISIETCS CTAaHapPTOM BOJIIOMETPUH U
MCI0J1b3YeTCs B 60JIBIIMHCTBE KINHUYECKUX UCCIIe/0-
BaHUU U NMPOTOKOJIOB NpeJoNePalOHHOI0 MJIaHUPO-
BaHus [15]. HecMOTps Ha TO, UTO OH He yYUTHIBAET He-
paboTaruy TKaHb, OH 06ecledruBaeT CTAOUIBHOCTD
PacyéToB M CONMOCTAaBUMOCTb JJAHHBIX MEX/Y Pasind-
HbIMU NALMeHTaMH U LieHTpaMU. [JlaHHBIA pacyéThl
M03BOJIsIET KOJIMYECTBEHHO OIleHUTh 06'bEM OCTATOY-
HOH MeYeHH U CIIPOTHO3UPOBATh PUCK NOC/Ieonepary-
OHHOM HeAoCTAaTOYHOCTH [16]. OTinuue nepBoit pop-
MYJIbI B TOM, YTO B Hell yYUTbIBAETCS 06'bEM ONYXOJIH,
He y4acTBYwIIasa B PYHKIIMOHAJIBHON pO6OTe MevYeHH,
N03TOMYy JlaHHasg ¢opMa NpubImKeHa K QYHKIHO-
HasbHOMY MeToZay usMepenus BOIl, ogHako HegocTa-
TOYHO 4YeTKas. B HacTosel paboTe 151 o6ecriedeHUst
OJIHOPO/IHOCTU BBIGOPKU U COMOCTAaBUMOCTH JAHHBIX
6b11 npuMeHéH pacyét FLR no knaccudeckoit @opmy-
Jie (2), OCHOBaHHOHM Ha OTHOULIEHUH 006bEMa OCTATOY-
HOU NeYeHH K IOJTHOMY 00 bEéMY opraHa. KiinHu4Yeckoe
3HayeHue FRL:

B FRL = 30 % - 6e3omacHbIil 06'beM y 3/J0POBBIX
NaleHTOB;

B FRL 2 40-50 % - Heo6xoauMbIi 06beM BOII npu
XPOHUYECKUX 3a00J/ieBaHUM (IUPPO3, CTATO3, COCTOS-
HUe [0cJie XMMeOoTepanuu U T.[.).

CraTucTthyeckass o06paboTKa [JaHHBIX. AHaius
JaHHbIX npoBoguicsa B IBM SPSS Statistics 23.0. Boi-
MOJIHSIJICSI ONMCATeJbHbIA aHaIu3 C OlpejieleHHeM
CpeZiHEro 3HaYeHUs], CTaHJAPTHOTO OTKJIOHEHUs], Me-
JMaHbl, MUHUMaJIbHbIX U MaKCHMaJIbHbIX 3HaYe€HUH.
HopmanbHOCTB pacnpeziesieHHs poBepsiach € IOMO-
mpto Tecta lllanupo-Yunka. Busyanusayuus AaHHBIX
BBITNIOJIHSJIACh C TOMOIIbIO TUCTOrpaMM U boxplot, oT-
pakaroliux MeiMaHy, KBapTU/IbHbBIN pa3bpoc v BbIGPO-
CBbl. YPOBEHb CTaTUCTUYECKOUN 3HaUMMOCTH - p<0,05.

PesynbTaThbl
Bblia mpoBefeHAa MOCTIpollecCOpHass 06paboTKa
KT-ganHbIx 59 nanyeHTOB € MOMOIbI0 POTPAMMHOTO
koMmIiekca LiverAnalisis+ (Puc. 1).

PucyHok 1. 3D peKOHCTPYKIUs IeYeHH C 60JIBIIMM apa3suTAPHbIM Y3JI0M
(obpa3oBaHUe 3eJIeHbIM [IBETOM) B ITpoIiecce 06paboTKHU o nmporpamme LiverAnalisis+

MNCToYHMK: co3aHO ABTOpPOM
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BospmuHcTBO nauueHToB (78,0 %) umenu eiuH-
CTBEHHBIN ouar nopakeHus (Ta6svua 1). /[Ba ovara

umesn 16,9 % nanyeHTOB, TPU U 60Jiee — aulib 5,1 %.
CpenHee kosimuecTBO ovaros 1,32 (£ 0,75).

Ta6nuu,a 1. Pacnpe,aene}me NMalnueHTOB 10 KOJIUY€CTBO O049aroB NNOPAXXeHHUA NeYeHHU

KosinyecTBo oyaros YacroTa (n) IpoueHT (%) HakomieHHbI# npoueHT (%)
1 46 78,0 78,0
2 10 16,9 94,9
3 1 1,7 96,6
4 1 1,7 98,3
5 u 6oJsiee 1 1,7 100,0

MNCToYHUK: co3aHO ABTOPOM

B ucciemoBaHHOM BbIGOpKe 79,7 % HalMEHTOB
(n=47) He noJBepPrajiMCh XUPYPruiecKoMy JedeHHI0
Ha MoMeHT npoBegeHuss KT-BostomeTpuu, B To Bpe-
M kak 20,3 % (n=12) nepeHecau pasjdyHble BUJbI
omnepaTUBHBIX BMellaTeabCcTB. Cpes omepaTHUBHBIX
BMeIIaTe/JbCTB HanboJsiee 4acTO BBINOJIHSJIUCE aTH-
nu4yHble pe3ekuuu (8,5 %), J1IeBOCTOPOHHAS TeMu-
renatakromMus (5,1 %), pexxe cerMeHTIKTOMHUS, CEK-
TOP3KTOMUS U IPABOCTOPOHHSAS FEMUTENaTIKTOMHUS.

[ nanbHeMIIero aHaau3a nanueHThl ObLIN pas-
JleJIeHbl Ha /iBe IPYIIbL:

B ['pynna 1 - manueHThl, KOTOPbIM He NPOBOJU-
JIOCh XMPYyPrudeckoe BMeUIaTeNAbCTBO (N=47);

B ['pynna 2 - nalyeHThl, IepeHeclIne pa3JinyHble
BU/IbI pe3eKui neyenu (n=12).

Takoli moaxoJ; MO3BOJIMJ GoJiee JleTalbHO H3Yy-
YUTb BJIHUSIHUE 06'beMa MOPAXKEHUS], CTEIEHU UHBA3UHU
B COCY/ibl U NapaMeTpPOB BOJIOMETPUU HA 3PPeKTUB-
HOCTb Ipe/ioNepaloHHOr0 IJIaHUPOBAaHUs Ha OCHOBE
KT-BosnromeTpuu.

Y nanueHTOB 6€3 onepanuu CpeJHUN 06 beM Ie-
yeHH 60Jbllle, YEM Y MALlMEHTOB IOCJe ONepanuy,
npuMepHo Ha 300-400 cm3. Pas6poc 3HayeHUU B
rpymnmne 6e3 ONepaTUBHOTIO BMELIATENbCTBA TAaKXKe
OKa3aJ/iCs 3HAYUTeJNbHO 6GoJiee BbIpaKEHHBIM (IIU-
POKHU Mana3oH), ¢ npeobaaHueM MOBbIIIEHHBIX
006'bEMOB NMEYEHOUHOHN MapeHXUMBbl. JTOT GeHOMEH
corylacyeTcsi C JaHHBIMHM JIMTEPATYpPbl, COrJIACHO
KOTOPBIM y NAIMEHTOB C AJIbBEOJIAPHBIM 3XHMHOKOK-
KO30M IIe4YeHHU BCJeCTBUE AJIUTEJbHOI0O XpOHHUYe-
CKOTO TedeHHs 3a60sieBaHUS HepeJKO OTMevyaeTcs
KOMIIeHCAaTOpHOe yBeJHW4YeHHe o6uiero o6béma mne-
yeHH [17]. lyg KaxKJ0W Ipynibl pacCYMTaHbl MOKa-
3aTesid L eHTpaJbHOW TeHJeHIUU U pasbpoca (Ta-
osuna 2). U3 Tabuaumbl BUAHO, YTO Yy MAal[MEHTOB
6e3 omepanuu CpeJHUN 00'beM MEYEHU COCTABJISET
2008 cm?, Tora Kak y nmaljMeHTOB MOCJie oneparuu —
okoJsio 1635 cm®. PasHuua B cpeJJHUX 06beMax CO-
cTaBJjsieT npuMepHo 15-20 % B moJsib3y rpynmnsl 6e3
onepanum.

Tabnuua 2. OnucaTesbHasg CTATUCTHUKA 06'beMa MeYeHH y MallMeHTOB
6e3 onepanuu v nocjie ornepanoHHOTO BMeNlaTe bCTBa

Iloka3aresib Be3 onepanuu (n=47) Iocne onepanuu (n=12)
CpenHuii 06beM, cm? 2008 1635
Mepauana, cM? 1874 1578
CTaH/[i. OTKJIOHEHHE, CM> 728 1014
JlnamnasoH, cm? 868-4400 829-2416

MNCToYHMK: co3aHO ABTOpPOM

['ncrorpammel (Puc. 2) mokaseIBawT pacnpefe-
JleHHe 00beMa MedyeHH [JJis Kak/JA0W rpynnbl. MoKHO
OTMETHTb, YTO GOPMbI pacnpesie/leHUH 6JIM3KH K HOp-
MaJIbHBIM (KOJIOKOJI006pa3HbIM). AUUYHBIA Ipaduk
(Puc. 2) HaryiagHO cpaBHMBaeT MeJHaHbl U pa3bpoc
o6beMa MevyeHH B BYX I'pynnax. Y NalydeHTOoB, He Ie-
peHecLIMX XUPypruiecKyue BMelIaTeJbCTBA, MeJaHa
BbIIIEe, MEXXKBApPTeJbHbIA pa3Max LIMpe, U HabJo/ja-
10TCs1 60J1ee BbICOKHE 3HAYEHHUS.

Y nanueHTOB 6e3 ONepaTUBHBIX BMELIATEbCTB
cpeiHUM 006BbEM mapa3uMTapHbIX Y3JI0B COCTABUJI

658 cm?, a MeaunaHa - 411 cM?, Torza KaK y nalueHToOB
nocsie onepainuu — 243 cm® u 85 cM? COOTBETCTBEHHO
(Puc. 3). MakcuMasibHbIM 06bEM NOPaXKEHUS B IEPBOH
rpynmne gocturai 2580 cm?, Bo BTopoii - 1035 cM?, yTo
OTpaXKaeT 3HAYUTEJILHO 60Jiee IHUPOKOe pacnpocTpa-
HEHHUe IPoLecca y HeONEPUPOBAHHBIX GOJIbHBIX.

B OTHOCUTE/NbHBIX BeJMYMHAX CpPeJHUN 00BEM
HopaXkeHUsl y MalHUeHTOB 6e3 Omepanud COCTaBHJI
28,4 % oT 06béMa neveHu (MeguaHa - 24,6 %, [uamna-
30H - 0,1-80,5 %), Torza kak nocje onepauui - 12,5 %
(meguana - 5,7 %, nuanasoH - 3,1-42,9 %). Kak BugHO
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W3 JIaHHbBIX, Y HEONEPUPOBAHHBIX MALUEHTOB 00bEM
NOpaXKeHHUsI KaK B aGCOJIIOTHBIX, TAK U B OTHOCHUTEJIb-
HBIX [10Ka3aTeJIsIX BhIllle IPUMEPHO B 2,5-5 pas, ueM y
MALMEeHTOB [0C/e pe3eKIUN NeYeH .

BceM manueHTaM 6blIa BbIIIOJIHEHA BUPTYaJIbHast
pe3ekuus nedeHu (VR-pesekiys) A/ MOAETUPOBAHUS

Pacnpe,qeneHne o6beMa eYeHHu

Tlo onepauun

0.00175 = flocne onepauuu

0.00150
0.00125

0.00100

0.00075
0.00050
0.00025
0.00000

0 1000 2000 3000 4000 5000

MnoTHoCTL

BO3MOXXHBIX BapHaHTOB XUPYPruyeckoro BMella-
TeJIbCTBAa. BbIGOp ONTHMaJbHOTO BapuaHTa olepa-
TUBHOI'0 BMellaTesbCTBa OCYLIECTBJIAJICA B COTPYJ-
HUYECTBE C ONBITHBIMU XUPYpramM, HMEUIUMHU
MHOTOJIETHUH ONBIT B 06JIaCTH XUPYyPrUYECKOTO Je-
yeHus AJ nevyenu (Puc. 4).

CpaBHeHUE 06'bEM NTEYEHU

-

Il NauvenTs! Ges onepany [ [lanueHTHI MoC/Ie onepanuii

PucyHok 2. PacnipesiesieHre 06'beMa MeYeHH y MaliieHTOB

MNCTOYHMK: co3/1aHO aBTOPOM

061w Mt 06beM y310B AJ nmeyeHu (M1)
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pMCYHOK 3. 00beM AJIbBEOJIAPHBIX 3XMHOKOKKO3HbIX y3JI0OB II€4Y€HHU

UcTouHuMK: CO3laHO aBTOpPOM

Pacnpenenenue TunoB VR-peseknuii meueHu

141

12

=
o

KonunyecTtBo nauneHToB
<]

Cer Cek nr

B [fo onepauuun
N [llocne onepaunn

nar pnr pJr

PucyHoK 4. Tunbl BUPTyalbHBIX pe3eKIiel neyeHu
MpumevaHue: Cer - CermenTakToMus, Cek - CektopakTomus, [II" - [IpaBocTopoHHsAs remurenatakTomus, JII' -J/leBocTOpoHHsA
remurenatakromus, plll' - PaciinpenHasa npaBocTOpoHHAA remurenatakromus, p/II' - PacluvMpenHas J1eBOCTOpOHHASA

remMurenataktomusi, AP - ATunvuyHas pesekuus
MCcTOYHMK: co31aHO aBTOPOM
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HaubGosiee 4acTbiM MoJeHMpyeMbIM BapHaHTOM
ONEepaTUBHOTO BMeLIATEJNbCTBA Y MAal[MeHTOB 0e3 Xu-
PYpPrudecKuxX BMeIlaTeJbCTB SBJS/IACh PACIIMPEeHHAs
MPaBOCTOPOHHSAA reMurenaTakromus (29,8 %) ciayda-
eB, IPAaBOCTOPOHHSA U JIEBOCTOPOHHSIS paclIMpeHHast
reMUTenaT3KTOMUU COCTABUJIU YYTh MeHbIIIe TI0J0BU-
Hbl cay4aeB (48,9 %), 4TO CBU/IETENBLCTBYET O BBICO-
KOHM pacrnpoCTpaHEHHOCTH MOpPaKeHHs, TPeOYIIero
ylasieHus1 GOJIbIINX O00BbeMOB IedyeHU. ATHUNUYHbIE
pe3eKL Uy NpoBOAUIKCh ullb B 21,3 % ciy4aes, 4TO
OBLJIO CBSI3aHO HEOOXOAMMOCTBIO MHAMBUYATHU3UPO-
BAaHHOTO XUPYPTUYECKOTO0 NMOAX0Aa. MasOMHBAa3UBHbBIE
BMeIIaTe/NbCTBA, TaKWe KaK CerMeHTITOMHUS U CeK-
TOPIKTOMUS, ObIM CMOJEIUPOBaHbI JHUIIb B 4.2 %,
YTO TOATBEPKJAET OrPAHUYEHHOCTb MPUMEHEHUS
OPraHOCOXPAHAWIIUX OMepaldil Mpyd 3HAYUTEJIbHOM
MOPAYKEHUU TapEeHXUMbI IIeYeHHU.

CpaBHeHue bOI (%) y nauneHTOB ABYX rpynn

80

60

BOM, %

40

Hanbosiee pacnpocTpaHeHHBIMH BujaMu VR-pe-
3eKIMi y MalMeHTOB IOCJe ONepaTUBHBIX BMella-
TeJbCTB OKa3aJIUCh paclIMpeHHasi JIeBOCTOPOHHSSA
reMurenaTskrTomus (3 nmauueHTa, 25 %) ¥ aTUNIHYHAsA
pesekius (4 nanuenTa, 33,3 %), YTO CBUAETETbCTBY-
€T 0 BApUATUBHOCTU MOPAKEHUU APEHXUMBbI [TeYEeHU
y GOJIBLIIMHCTBA MALMEeHTOB C NPO/0/HKEHHBIM POCTOM
aJIbBEOJISIPHOTO 3XMHOKOKKO03a.

CpesHUN OyAyIIUHA OCTAaTOYHBIM O6BEM IEYeHU
y MaLMeHTOB MepBOU rpynnbl coctaBus 1162 cm?, Bo
BTOpoO# rpynne 774 cm® (Puc. 5). MeuaHHbIH 06beM
BOII: 1074 cm?® (rpynna 1) npotus 628 cm® (rpynmna 2).
CTaHzapTHOe OTKJIOHeHHe cocTaBuso 637,56 cm® B
rpynmne 1, B rpynne 2 oHo Huxe - 388,41 cm3. MuHu-
MaJibHbIA 00beM BOII B nepBoi rpynmne - 341 cm?, Bo
BTOpO# rpynne - 181 cm®. MakcuMajbHbIA 06bEM -
2804 cm?® (rpynna 1) npotus 1359 (rpynmna 2).

Cpasrenve BOMM (rem®y nauneHToB ABYX rpynn
2500
2000

= 1500
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be3s onepauuun Mocne onepauuun
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PucyHok S. dmuyHbld rpaduk 6yAynero o6’beMa neyeHu AByX Py NayueHToB B cM® U % npu VR-pe3eknusx

MCTOHHMKHXBAaHoaBTOpOM

Cpennuii npoueHT 06beM BOIl 6b11 57,95 % B
rpynne 1 u 49,7 % B rpynne 2. MeAiuaHHbIA NPOLEHT
BOIl: 56,6 % (rpynna 1) npotuB 40,1 % (rpymma 2).
JlnanazoHn 3nayeHud BOIl coctaBun 16,4 - 95,1 % B
rpynne 1 u 7.5 - 81,4 % B rpymie 2. Kak 1 0xuza/10ch,
MalLMeHTbl C paHee I[epeHeCeHHbIMHU OIlepanusiMU
MMEeIOT TeH/IeHIMI0 K MeHbIIeMY 0CTaTOYHOMY 00be-
My MeyeHH, YTO 06yCJI0BJIEHO MEHBUIUM 06BEMOM ITe-
YEeHOYHOW TKaHU. HU3KMH NpOLIeHTHBIM MOKa3aTeJsb
BOIl B rpynmne mnocJjie onepaTUBHBIX BMeIIATEeJbCTB
o/luepKrBaeT HEOOGXOAUMOCTh 60Jiee BHUMATEJbHO-
o MJIAHMPOBAHUSI TOBTOPHBIX BMELIATEIbCTB, TaK Kak
pucku [10TTH B naHHOM rpynne Bhllle.

O6cyxpeHue

Pe3ysibTaThl NpOBEIEHHOTO UCCIeL0BAHHUSA IEMOHCTPU-
PYIOT BBICOKYI KJIMHHUYECKYI 3Ha4uMOCTb KT-Bouito-
METPUHU C MCII0JIb30BAHHEM TPEXMEPHOI'0 MOJEIHpPO-
BaHUS y MallMeHTOB C aJIbBEOJISIPHBIM 3XHMHOKOKKO30M
neyeHu. JlaHHbIM METOJ, NO3BOJISIET HE TOJIBKO TOYHO
OIIEHUBATh AHATOMUYECKUH O0BEM IMEeYEeHH U 04YaroB
MOpa)KeHHs, HO U BbINOJIHATb BUPTYaJIbHOE MO/IeJIMpPO-
BaHUe 00'bEMa pe3eKIUH, UTO CYIeCTBEHHO MOBBIIIAET
TOYHOCTH [Pe0NEePALIMOHHOTO IIJIAHUPOBAHUS.

JlonosHUTeIbHOE TOATBEPXKIeHHEe KINHUYECKOH
3HAYMMOCTU OLeHKU OYyJyIIero OCTaTOYHOTO 00b-
éma nedyeHu npu A3DIl farT pe3ysabTaTbl HeJaBHUX
MCCIeJJOBaHUH, NMOCBALEHHBIX METOJaM HHAYKIUU
runeptpoduu mne4EHOYHOW MapeHXUMblL. B peTpo-
CIIeKTUBHOM cepuH U3 19 nauMeHTOB € NPOJBUHYThI-
My ¢opmamu AIl 66110 MMOKA3aHO, YTO MOPTATbHASA
am6ounzanusa (PVE) u gByxatanusie pesexkyuu (TSH)
3¢ EeKTUBHO YBEJUUUBAIOT 00'bEM OYAYIIET0 OCTATKA
neyeHHW NpHU UcxogHo HepoctaTouHoM BOII [18]. [Ipu
3TOM 061as Macca NeYeHU U 06'b€M MapasuTapHOro
NopakeHUsl CTaTUCTUYECKH 3HAYUMO He U3MEHSJINCh
nocse PVE, Torza kak poct BOII 66171 BeIpaKeHHBIM U
JOCTUTraJl MeJJUaHHOTO0 yBesindeHus 4,49 % B Mecsl
nocsae PVE u 3,34 % B Mecsl nocje nmepBoro stamna
TSH. [lonydyeHHble B HalleM MUCCJIEeJOBAaHUU JlaHHbIE
COTJIaCyIOTCSl C 3STUMHU BbIBOJIAMU. Y MALMEHTOB 6e3
npeAuecTByOWKUX onepauui cpegHuil BOII cocra-
Bus 1162 cm® (57,9 %), 4TO OTpaskaeT COXpPaHEHHBIN
bYHKIMOHA/NBbHBIA pe3epB MeYyeHU Jaxke NMpU BbIpa-
)KEHHOM NopaxeHuu. HanmpoTuB, y manueHTOB IMO-
cae pesekuuit cpeguuit BOI cumxanca go 774 cm®
(49,7 %), ¥ y 4acTH U3 HUX 3HA4YEHUs ObLJIM IOTpa-
HUYHO HU3KHUMH, YTO NMOTEHLHAJbHO CONPSKEHO C
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60Jiee BBICOKMM PHCKOM IIOCJe0NepalMOHHON HeJl0-
craToyHocTH. ComocTaBsieHUE C JAHHBIMU O TeMIaX
FLR-runeptpoduu nocse PVE nosBosiseT npeamnosio-
»KUTh, UYTO Y NALIUEHTOB cO CHMKeHHbIM BOII B Hale
BbIOOpKE NMpPHUMEHEHHEe MEeTO/0B HHAYKIHHU TUIep-
TpoduU MOTJIO 6bI CYIIECTBEHHO YJAYULIUTh NpeJolie-
panMOHHbIN IPOrHO3.

B cepuu Ha6amwogenuit H.D. Shen et al., BktouyaB-
el ManyMeHTOB C MHOXXECTBEHHBIMH T'MTAaHTCKUMHU
ouyaramu AJII, ByXaTanHble pe3eKLHH ObLIM YCIIEeTHO
BBINOJIHEHBI BO BCEX C/Iy4asx, 6e3 JIeTaIbHOCTU U pe-
IIM/IMBOB NP HabJ0eHuHN 6oJiee roja [19]. ABTOpEI
NOJYEPKUBAIM, UYTO KJ/OYEBbIM OTPaHUYMBAIOIINM
bakTopoM paJMKaJbHOTO JIeUeHUs SIBJSETCS HU3-
kuil FLR, a yBesimyeHrne 06'béMa 0CTaTOUYHON MEeYEHU
MeX/y 9TallaMH JieJlaeT paJiuKaJlbHY0 pe3eKLHI0 BO3-
MOXXHOU. ITH HaOJIIOJleHUs1 NMOJYEPKUBAIOT BaXKHYIO
ocobeHHOCTb AJIl: runeptTpodus NPOUCXOAUT HpeU-
MYLIECTBEHHO 3a CYET OTHOCUTEJBHO COXPaHEHHBIX
CErMeHTOB, TOT/A KaK 001N 06'bEM MMEYEeHU OCTAETCS
CTaGUJIbHBIM H3-32 00JIbIION /101U HePYHKIIMOHAb-
HOW NapasuTapHOW TKaHHU.

Y GoJIbIIMHCTBA NALMEHTOB, He NePeHECIINX Olle-
PaTHUBHBIX BMEIATENbCTB, CPpeJHUN 00bEM OyAyIIEro
ocTaTKa neyeHu coctaBus 1162 cm3, uTo cooTBeTCTBY-
eT 57,9 % ot o6iero o6béMa nedyeHu. ITOT MoKas3a-
TeJb CYLIeCTBEHHO MpeBbIIIaeT OOLIENPUHATHIE MO-
poroBble 3HaueHUs 6e3omnacHoro FLR, onmucanHbie a5
OIyX0JIeBBIX TOpaXkeHUH neven [20]. B psze paboT no
pe3eKLUaM NpH 3/710Ka4eCTBEHHbIX HOBOOOPA30BaHU-
SIX MI0KA3aHo, YTO Y NAI[MeHTOB C MHTAKTHOW NapeHXH-
MOH JJ0CTaTOYHO cOoXpaHUTh 20-30 % 06béMa neYeHH,
TOrZia Kak npu ¢pubpo3e, cTeaTole, UPpPO3e UIU XU-
MHOTepaneBTHYECKU NOBPEX/IEHHON MapeHXxUMe MU-
HUMaJIbHbIN 6e3omacHbii FLR Bo3pacTtaeT g0 30-40 %
u naxe 40-50 % ot ob6uero o6béma neyenu [21]. Ha
aToM ¢oHe nosydyenHble 3HayeHus BOII kak B rpymnmne
6e3 onepauuit (57,9 %), Tak U B TpyIIe paHee ONepH-
pPOBaHHBIX NaLMeHTOB (B cpeaHeM 49,7 %) HaxoAATCcs
3HAYMTEJbHO BbIlIE KPUTHYECKUX MOPOTOB, MPHUHS-
TBIX JJIs] OHKOJIOTMYECKUX OOJIbHBIX.

OcoObIli MHTepeC MPeACTABJSAKT JaHHbIE, OIY-
6JIMKOBaHHbIE BJIUTEPATYpPe 10 TOBTOPHBIM pe3eKIj1-
AM IIPU peluUBUPYIOLIMX OMyX0JEeBbIX MOPAKEHUAX
ne4veHy, rje, kak u npy A3Il, ki04eBbIM NapaMeTPOM
npeJonepanMoHHOro0 nJaaHupoBaHus sasasetcs BOIL.
Tak, B oMCaHHOM KJHUHHUYECKOM CJlydae NOBTOPHOH
pe3eKnuy NpU pelnuBe KoJOpeKTaJbHbIX MeTacTa-
30B NedyeHU HekoHrecTuBHbIM FLR cocTtaBsisan Bcero
34,9 %, 4To 6BLJIO pacIeHEHO KaK HeZJOCTATOYHBIH 110-
KasaTeJib /1Jisi 6€30MaCHOr0 XUPypPruiecKoro BMela-
TeJIbCTBA BBU/Iy paHee NMPOBEeJEHHON XUMUOTEPANUU
Y [IepBUYHOU renataktoMuu [22]. [locsie mopTanbHOU
3M60JIM3alMM U PEKOHCTPYKILUHU NPaBOH Me4yéHOU-
Hoii BeHbl FLR 6511 yBesindeH 70 58,0 %, 4To ¥ M03BO-
JINLJIO BBINOJHUTDH MOBTOPHYI0 OGUCErMEHTIKTOMUIO
6e3 passutuda [IOIIH. 3ToT npuMep moJ4yépKUBaET,

yTo 3HayeHue FLR<30-40 % y nauimeHTOB C NOBTOP-
HbIMM BMeLIATEeJbCTBAMU SIBJASAETCH KPUTHUYECKUM
U TpebyeT 06s513aTe/IbHOI0 NMPUMEHEHHUs CTpaTerui
yBeJIMnYeHust QyHKIMOHAJbHO aKTUBHOTO OCTaTOYHO-
ro o6béma nevenu [23]. /laHHbIe pe3y/IbTAThI aHAJO-
TUYHBIM 06pa30M MOKa3bIBAIOT, YTO Y TPETH NaALUEH-
TOB nocJie onepanuii no nosogy A3Il BOIIl Haxoguics
B Ipe/iejiax HUKe PeKOMEeH/IyeMoro opora, 4To Tpe-
OyeT yIJyO0JIEHHOW NpeaomneparMoOHHON OIEeHKU U
BO3MOXXHOI'0 HCII0JIb30BaHUS METOJ0B HHAYKIUU I'U-
nepTpopuu neyeHu.

HecMoTpss Ha WIKMpOKOe NpHMeHEHHe aHaTo-
muuyeckod KT-BositoMeTpuy, noJsiydeHHble [aHHbIe
COIJIACYIOTCSl C pe3y/JbTaTaMH MHCCAe[JOBaHUH, TJe
No/YepKUBaeTCs, YTO abconoTHbIM 06bEM FLR He
BCer/ia KOPpeJupyeT C PUCKOM IOCJeolNepariuoOHHON
MeYEHOYHOW HeJI0CTAaTOYHOCTU. B  wucciejoBaHUU
M. Serenari et al. [24] nokasaHo, 4TO QYHKIIMOHAJIb-
Hbli BOII (FLR-F) siBaisieTcst 60Jiee TOYHBIM NPEJIUKTO-
pouM IIOIIH, a ero noporoBble 3Ha4YeHUs 3HAYUTEJBHO
BBIIlle KJIaCCUYeCKUX mokasatesned «50/50 criterian.
[TouTH MoJIOBMHA MALMEHTOB IOC/IEe KPYIHbIX pe3eK-
uui paspuBaiu PHLF, HecMOTps Ha A0NyCTUMBIN ypoO-
BeHb aHaTtoMuyeckoro FLR, 4yTo moguépkuBaeT Bax-
HOCTb OLeHKHU PYHKLHOHATbHOHN KU3HECIIOCOOHOCTH
NapeHXUMBbl. JTU JlaHHbIE MOATBEPK/AAIOT HE0OX0U-
MOCTb IpUMeHeHUs QYHKIHOHAJbHBIX METO/0B, 0CO-
GEHHO y TMAIMeHTOB C XPOHUYECKHMHU BOCHAJUTEJIb-
HbIMU 3a60/IEBaHUSAMU IE€YEHHU, I/le aHATOMUYECKUH
06bEM He BcerJja OTpaXkaeT UCTUHHBIN pe3epB opraHa.
[l KOMILJIEKCHOW OLIEHKHM XUPYPrAYecKOoro pucKa
Heo0X0/JUMO COYeTaThb BOJIIOMETPUYECKUN aHAJU3 C
GYHKIIMOHAJBHBIMU METOJaMU - renaTobuInapHON
cuuHTUrpadueit c 99mTc-meobpodeHnHOM UH GYHK-
nuoHasnbHOU MPT ¢ koHTpacTtoM Gd-EOB-DTPA. Oco-
GEHHO 3TO aKTyaJIbHO Y NManueHToB ¢ $rbpo3oM, cTea-
TO30M WJIM IOBTOPHBIMU BMeIIaTeAbCTBAaMHU [25].

B COBOKYNMHOCTH NOJIy4YeHHbIE JaHHbIE MIOJTBEP-
x)paT, yTo KT-BostoMeTpusi ¢ pacyéToM 0O6IIero
00bEMa MeYyeHU U OYAYIEero OCTAaTOYHOro 06bEMaA
SIBJISIETCSl KJIIOYEBBIM HMHCTPYMEHTOM B Ipejolle-
palMOHHOM MJIAHUPOBAHUHU Y MallMeHTOB C aJibBEO-
JIIPHBIM 3XMHOKOKKO30M IedyeHH. Y GOJIbLIMHCTBA
HeoNepHUpOBaHHBIX MALUEHTOB OTMEYaeTCsI KOMIEH-
catopHoe yBenudeHue OOIl u oTHOCUTENBHO BBICO-
kuit BOII, yTo co3maéT 6osiee GaronpUsiTHbIE yCJI0-
BUSI /1J151 BBIIIOJIHEHUS pa/iuKaJIbHbIX BMeIIaTe/ bCTB.
HanpoTuBs, y magueHTOB C NpeJLIeCTBYIOIUMHU pe-
3ekuuaMu BOIl cyliecTBEHHO CHMIXKEH, a y 4aCTHU —
JIOCTUTraeT KPUTUYECKUX 3HAYEHUH, YTO 3HAYUTEJIb-
HO IOBBIIIAeT PUCK Pa3BUTHUSA MOCJIeoNeparuoHHON
Ne4YéHOYHON HeJOCTaTOYHOCTH.

HecMoTpst Ha MIMpPOKOE KMCIO0/Ib30BaHUE AHATOMHU-
yeckoro BOIl, mexayHapo/iHble JaHHbIe YKa3bIBAKOT,
yTO QYHKIMOHA/TIbHAs OLieHKa OYAyllero octaTka Ie-
yeHU (HanmpuMep, ¢ nomoibio Gd-EOB-MRI) siBnsieTcs
6oJiee TOYHBIM IPEAUKTOPOM I[OCJe0NeparuOHHON
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Me4yéHOYHON HeJ0CTAaTOYHOCTH, OCOGEHHO MpH Xpo-
HHUYeCKUX 3a6oJieBaHUsSAX nedyeHU. OJJHAKO B HACTOS-
ee BpeMsl 3TH MeTo/bl B KbIpreisckoil Pecny6imke
NMPaKTUYEeCKU HeJOCTYNHBI U3-3a OTCYTCTBUA CIIELHU-
QJIM3UPOBAHHOTO 000py/I0BaHUSA. B KJIMHUYeCKOU
MpaKTHKe BBIHYXK/[eHbl ONUPAThCA NPEUMYLeCTBEHHO
Ha aHaToMHu4Yeckue napameTpsl BOII, uTo, 6e3yc/0BHO,
OrpaHMYMBaeT TOYHOCTb NPOTrHO3UpoBaHUA. I[louy-
YeHHble pe3y/IbTaThl NOJYEPKUBAIT HEOOXOAUMOCTD
JlaJibHelIIero pasBUTUSA (QYHKIMOHAJbHOU pasAuo-
JIOTMU NeYeHU B Hallled CTpaHe, BHeJpeHUS METO/ 0B
KOJINYeCTBEHHOU QyHKIIMOHAJbHOM OIeHKU Y pacCLIu-
peHus JUarHoCTUYEeCKUX BO3MOXKHOCTEW JJif NOBbI-
1IeHHs 6e301aCHOCTH XUPYPIUUeCcKOTro JeyeHUsl.
Takum o6pasoM, aHaTomudeckass KT-BosromeTpus
B COYETAaHHUM C MOZeJMPOBAaHUEM pe3eKI MU OCTAETCA
HauboJiee 06'bEKTUBHBIM UHCTPYMEHTOM [IJis BbIGOpa
ONTUMa/JIBHOU XUPYPrUYeCKOM TaKTHUKHU B YCJIOBUAX
OrpaHUYEHHBIX PeCypPCOB, OJJHAKO CTpeMJIeHHe K HH-
Terpanuyu GyHKLMOHAIBHbBIX METO/IOB SIBJISETCS BaX-
HOM 3aia4ei JJisl yIydllleHUsI KayecTBa MOMOUIY Nalu-
€HTaM C a/IbBEOJIIPHBIM 3XMHOKOKKO30M IIeYeHHU.

BoiBOabI

KT-Bosmromerpusa c¢ 3D-mozenupoBaHueM NO3BOJISAET
TOYHO OMpeJeJIATh 06'bEM MOpPaAXKEHUST U MPOrHO3UPO-
BaTh 06'bEM OCTATOYHOU NMAapEeHXUMBbI, YTO KPUTHUUECKU
BaXKHO JJI1 IJIAHUPOBAHUSA XUPYPrUYECKOro Jie4eHUs
NpY aJIbBEOJIAPHOM 3XMHOKOKKO3€e IeYyeHH. Y mnanueH-
TOB 6€3 MpeJIlecTBYIOIINX ONepaluil cpeiHUN 00bEM
BOII mpeBbiLaeT 6e30mnacHble MOPOroBble 3HAYEHHS, B
TO BpeMs KaK y NalMeHTOB C pe3eKUAMU NeYeHU OT-
MeyaeTcs 3HadyMUTeJIbHOe CHWXKeHue oobéma BOIl, yto
yBeJIMYUBAET PUCK NOC/e0NePalMOHHbBIX 0CJI0XKHEHHUH.

[llupokuit nuanazoH BOIl u Bbicokass Bapuabesib-
HOCTb ITOJYEPKMUBAIOT HEOOXOAUMOCTb UH/AUBU/IyaIU3U-
POBAHHOTO XUPYPru4ecKoro IJIaHUpOBaHUsA. BupTyab-
Has pe3eKLHA I0BbILIaeT TOYHOCTb Pacy€Ta OCTaTOYHOI 0
06bEMa MeYeHU U CIIOCOOCTBYET BbIOOPY ONTHUMAaJIbHOM

XUPYPru4eckol TaKTUKW. QPYHKIMOHA/IbHbIE METO/bl
OLIEHKM TMeyeHH (remaTobuivapHas CUUHTUTrpadus,
fMRI ¢ Gd-EOB-DTPA) pmo/mKHBI KCIO/IB30BAaTHCA B J10-
NOJIHEHUE K BOJIIOMETPHH, OCOGEHHO Y MalMeHTOB C
XPOHUYECKUM IOpaXKEHHEM IeYeHHU WJIM MOBTOPHBIMHU
BMemiaTesbcTBaMu. TakuM o6pasomM, KT-BostomeTpusi ¢
3D-MozmeMpoBaHUEM JJOJKHA CTAaTh HEOT'bEMJIEMbIM UH-
CTPYMEHTOM IpeJIoNepaliOHHOTO IJIAHUPOBAHUS MPU
A3II, ocobeHHO MPU OOGLUIUPHBIX U TOBTOPHBIX PE3EKLHUSIX.

BnaropapHocTHU

ABTOD BbIpakaeT 6J1aroZJlapHOCTb COTPYAHUKAM OT/e-
JileHu aydeBoi juarHoctuku Ml «Cuctem», MLl SRM
v HUKuT 3a npegocTaB/ieHre JaHHBIX U COAENCTBUE B
npoBeJleHuH uccaefoBanus. OTaebHas NpU3HATeb-
HOCTb XUpypraM, IpUHMMaBIIUM y4acTHe B 06Cyx/e-
HUU pe3yJIbTaTOB BUPTYaAJbHbIX Pe3eKLUH U BaIuja-
IIMU TpesoNepalluOHHBIX PACY€TOB: [.M.H. JOLleHTa
kKadepbl GaKyJbTETCKON XUPYPrUul UMEHU aKaleMu-
ka K.P. PeickysoBa KI'MA um. U.K. Axyn6aeBa., AiiT6a-
eBa Cbe3beka AuureBUYa, Bpaya XUpPypra oT/ieJIeHus
onyxoJsiedl kumeuynuka HLLOul' A6apacysnoB KaHbi6ek
Jlyiino6ekoBud. ABTOp TakXe 6JiaroJaput kKadeapy
nydyeBo auarHoctukd KI'MA um. UK. AxyHGaeBa B
JINIEe K.M.H., IOLIeHTa, 3aBeyrlel Kapeapol Kagbipo-
BoU Astnu Ui1eHGEKOBHBI 32 METOJUYECKYIO IO/ JIePK-
Ky B IIpOLiecce MOATrOTOBKH UCCJIeI0BAHUS.

MuHaHCcUpoBaHue
UccnenoBaHue BBINOJHEHO 6e3 BHelIHero GUHAHCH-
poBaHus. PUHAHCOBasA MOJJEPX)KKA CO CTOPOHBI roCy-
AAPCTBEHHBIX, KOMMEpPYEeCKUX WJIK HEKOMMEpPYEeCKHX
$OHIOB OTCYTCTBOBAJIA.

KoHpnukT uitepecos
ABTOp 3asBJsIeT 06 OTCYTCTBUU KOHJIMKTA UHTEpe-
coB. JINYHBbIX, GUHAHCOBBIX UM HUHBIX B3aUMOOTHO-
IIeHUH, CNOCOGHBIX MOBJUATH HA Pe3yJbTaThl UCCIE-
Jl0BaHUs, HET.
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