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Abstract

Introduction: Postoperative drain loss can exceed intraoperative blood loss and affect the severity of the patient’s condition.
Aim: The objective of the study was to find significant predictors of postoperative blood loss in surgery for idiopathic scoliosis.

Materials and methods: We analyzed the data of 140 patients with idiopathic scoliosis. One hundred three patients (group 1) un-
derwent Smith-Petersen osteotomy as part of the multilevel pedicle screw fixation; 37 patients (group 2) required no spinal osteotomy.
Correlation and regression analysis of the data was performed.

Results: There were significant differences between the groups in the number of fixed segments (p<0.001), the volume of intraoperative
blood loss (p<0.001), drain loss (p=0.010), and perioperative blood loss (p<0.001). The study showed that spinal osteotomy had no effect
on the volume of postoperative blood loss. A univariate regression analysis revealed the following predictors: patient’s body weight —0.3
[—0.4; —0.2] (p<0.001) and intraoperative blood loss expressed as a percentage of circulating blood volume 0.3 [0.2; 0.5] (p<0.001). The
predictors established in univariate regression analysis were significant also in the multivariate analysis.

Conclusions: The study established the most significant predictors determining the volume of postoperative blood loss in surgery for
idiopathic scoliosis: body weight and intraoperative blood loss expressed in percentages of circulating blood volume. A model for pre-
dicting the volume of postoperative blood loss was created based on the identified parameters. This model will optimize support for the
treatment associated with transfusion during the perioperative period.
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INTRODUCTION

The end of spinal surgery does not mean cessation of the
patient’s blood loss due to the impossibility of achieving
complete hemostasis in the area of tissue damage. Various
types of postoperative wound drains are used to remove the
wound output. Although the drains are commonly used
after spinal surgery, their effectiveness remains controver-
sial.[2] The decision of whether to apply drainage and what

type of placement and management of postoperative drains
to use is often based on the surgeon’s preference rather than
evidence-based medicine.3) The volume of postopera-
tive blood loss can be equal to or even exceed that of the
intraoperative blood loss.”1% However, the question of
what factors determine the volume of blood loss in the
postoperative period remains open.

The predictors of massive postoperative blood loss during
surgical correction of scoliosis in adolescents are believed to

Copyright by authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

66



be the following: the body mass index, preoperative platelet
count, the severity of spinal deformity, the number of fu-
sion levels and screws placed, osteotomy surgeries, volume
of intraoperative infusion of crystalloids and colloids, and
transfusions of donor blood components.&11:12]

Maintaining an adequate oxygen capacity of the blood is
known to be the key to successful postoperative rehabilita-
tion of a patient. In this regard, underestimation of the signif-
icance of drain loss can significantly affect the postoperative
state of patients who underwent the surgery for idiopathic
scoliosis (IS). Therefore, increasing the patient’s safety level is
tightly associated with prediction, adequate assessment, and
correction of both intraoperative and postoperative blood
loss.!!315] Analyzing the available scientific sources on the
topic, we did not come across a single publication proposing
options for predicting the postoperative blood loss .

Taking into account different opinions about the effect
of spinal osteotomies on drain loss, we proposed the fol-
lowing null hypothesis: spinal osteotomies have no signifi-
cant effect on the postoperative blood loss.

AIM

The objective of the study was to find the significant pre-
dictors of postoperative blood loss in surgery for idiopathic
scoliosis.

MATERIALS AND METHODS

In this retrospective study, we analyzed the data for 140
adolescent IS patients who received surgical treatment
for spinal deformities at Novosibirsk Research Institute of
Traumatology and Orthopedics n.a. Y.L. Tsivyan in 2016-
2017. The inclusion criteria were IS, age of 11-18 years,
and first dorsal fusion with pedicle screw fixation (PSF).
The exclusion criteria were blood disorders, multistage sur-
gery, and Risser stage <3 skeletal maturity. During surgery,
103 patients (group 1) underwent dorsal fusion with PSF
and Smith-Petersen osteotomy, 37 patients (group 2) were
given only dorsal fusion with PSE. These operations were
performed by experienced surgeons using the technolo-
gy accepted in the clinic under general anesthesia (sevo-
flurane, fentanyl, clonidine or ketamine) with mechanical
ventilation and complete decompression of the anterior ab-
dominal wall (on the Jackson table). Intraoperative blood
loss was determined by measuring the volume of blood
aspirated from the wound and weighing the total surgical
output. The infusion-transfusion assistance to the per-
formed surgeries was determined based on the blood loss
volume and blood hemoglobin level. Hemodilution was
not used during surgery. Before wound suturing, all pa-
tients underwent wound drainage in the fusion area. After
wound sealing, the drainage tube was checked for patency.
The drainage was then blocked for four hours to achieve
spontaneous hemostasis in the wound. Drain placement
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and postoperative management were carried out in all op-
erated patients according to the only technology adopted
in the clinic. After completion of surgery, the patients were
transferred to the intensive care unit where the drainage
was opened after a specified period of time, and the vol-
ume of drain blood poured out at once and further wound
outputs were assessed. All information was documented in
the patients’ medical records. If vital signs were satisfactory
and the rate of drain loss did not exceed 20 ml per hour,
patients were transferred to the specialized unit. The drain
was removed in all patients three days postoperatively pro-
vided that drain losses for the previous day were insignifi-
cant (<100 ml). The following parameters were analyzed in
the groups and the general sample: sex, age, anthropomet-
ric data, surgery duration, number of PSF levels, number of
osteotomy levels in group 1 patients, intraoperative blood
loss and drainage blood loss volumes expressed in both ml
and % of circulating blood volume (CBV).

The research was conducted in full compliance with the
ethical laws (extract from the minutes of the Biomedical
Ethics Committee No. 006/11 dated 25.03.2011 and No.
005/17 dated 03.03.2017).

Statistical analysis

All statistical analyses were performed using the RStudio
software (version 1.3.959 — © 2009-2020 RStudio, Inc.,
USA, https://www.rstudio.com/) in R language (versions
4.0.2 (2020-06-22), https://www.R-project.org/). Empiri-
cal data distributions were tested for compliance with the
normal distribution law according to the Shapiro-Wilk test.
Due to the abnormal data distribution, the nonparametric
Mann-Whitney U test was used to compare continuous
scores between the groups.

Descriptive characteristics are presented as median [first
quartile; third quartile] (MED [Q1; Q3]) for numerical
data and as percentage for categorical data. To statistically
test the hypotheses about the equality of numerical char-
acteristics of sample distributions in the compared groups,
the unpaired Mann-Whitney U test was used: the distri-
bution bias was calculated by obtaining a 95% confidence
interval for the bias. Two-tailed Fisher’s exact test was used
to compare categorical data.

Pairwise relationships between parameters were identi-
fied by calculating the Spearman’s correlation coefficient.
The relationship between the parameters and postoperative
blood loss was analyzed using univariate and multivariate
linear regression models.

Statistical hypotheses were tested at a critical level of sig-
nificance of p=0.05, i.e. the difference was considered sta-
tistically significant at p<0.05.

RESULTS

The main parameters in the groups are presented in Ta-
ble 1.
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As can be seen in Table 1, the groups differed statistical-
ly significantly in the number of PSF levels and the volume
of intraoperative blood loss.

Sixty-two percent of group 1 patients underwent
two-level osteotomy, 32% and 6% of patients had three-
and four-level osteotomy, respectively. The vast majority
of patients were females: women were 86.4% and 78.4% in
groups 1 and 2, respectively (p=0.294).

Analysis of postoperative drainage loss demonstrated
that blood loss volume was the highest on the first day of the
postoperative period and amounted to 300 [200; 350] ml in
group 1 and 250 [200; 350] ml in group 2 (p=0.294). On the
second day, the drainage blood loss volume decreased to
200 [100; 250] ml in group 1 and 150 [100; 200] ml in group
2 (p=0.067). Data on the total postoperative blood loss are
presented in Table 2.

As can be seen in Table 2, significant differences were
found in the total drainage blood loss volume expressed in
% of CBV between the groups.

Calculation of Spearman’s correlation coefficient () in
group 1 revealed a high positive correlation between drain-
age blood loss volume in % of CBV and intraoperative
blood loss volume (r=0.87; p<0.001); a weak correlation
with surgery duration (r=0.41; p<0.001) and the number of
PSF levels (r=0.41; p<0.001); and a very weak negative cor-
relation with the patient’s body weight (r=—0.27; p<0.006)
and height (r=-0.25; p<0.010).

The univariate linear regression models made it possi-
ble to establish the most significant predictors determin-
ing the drainage blood loss volume expressed in % of CBV
in group 1: patient’s weight (coeflicient: —0.361, 95% CI
[-0.48; —0.24], p<0.001), height (coefficient: —0.148, 95%

Table 1. Distribution of main parameters between the groups

CI [-0.28; -0.01], p=0.034), and intraoperative blood
loss in % of CBV (coefficient: 0.274, 95% CI [0.11; 0.44],
p=0.002). Construction of multivariate models did not re-
veal any relation between the factors.

An average negative correlation of drainage blood loss
volume as % of CBV with patient’s body weight (r=—0.54;
p<0.001), a weak negative correlation with patient’s height
(r=—0.37; p=0.026), and an average positive correlation
with intraoperative blood loss volume (r=0.54; p<0.001)
were found in group 2. Construction of linear regression
models of drainage blood loss volume as % of CBV in
group 2 did not reveal any significant predictors.

Assessment of perioperative blood loss (intraoperative
+ postoperative) did not show any significant differenc-
es between the groups in blood loss expressed both in ml
and % of CBV: 1250 [1050; 1450] ml in group 1; 1100 [950;
1250] ml in group 2 (p=0.005); 36.4% [30.4; 43.2]% of CBV
in group 1; 30.6 [25.9; 35.1]% of CBV in group 2 (p<0.001).

Construction of univariate linear regression models al-
lowed us to identify significant predictors of perioperative
blood loss in ml in group 1: patient’s body weight (coef-
ficient: 6.98, 95% CI [0.26; 13.7], p=0.042), intraoperative
blood loss in % of CBV (coefficient: 30.34, 95% CI [23.92;
36.76], p<0.001), surgery duration (coefficient: 2.681, 95%
CI [0.95; 4.41], p=0.003), and the number of PSF levels (co-
efficient: 21.208, 95% CI [1.54; 40.88], p=0.035). Significant
univariate predictors of perioperative blood loss in ml in
group 2 were patient’s weight (coeflicient: 12.191, 95% CI
[6.33; 18.05], p<0.001) and intraoperative blood loss in ml
(coeflicient: 1.486, 95% CI [0.99; 1.98], p<0.001).

Since we found statistically significant differences be-
tween the groups in the drainage blood loss volume as % of

Parameter Group 1 (n=103) Group 2 (n=37) Difference Mann-Whitney U test
MED [Q1; Q3] MED [Q1;Q3]  [95% CI] p value
Age, years 15 [13; 16] 14 [13; 17] 0[-1;1] 0.933
Height, cm 161 [154.5;167.5] 160 [155; 165] 0[-3; 4] 0.857
Body weight, kg 50 [44; 56] 48 [44; 59] 2[-6;2] 0.358
Surgery duration, min 175 [152.5; 200] 155 [150; 185] 10 [0; 25] 0.058
Number of PSF levels 7 [5; 12] 51[4; 7] 2 [1; 3] <0.001*
Intraoperative blood loss, ml 550 [400; 670] 450 [350; 500] 100 [0; 150] 0.009*
Intraoperative blood loss, % of CBV 15 [11;21] 12 [10; 15] 3[1;5] <0.001*
* statistically significant difference.
Table 2. Total postoperative blood loss in groups
Parameter Group 1 (n=103) Group 2 (n=37) Difference Mann-Whitney U test,
MED [Q1; Q3] MED [Q1; Q3] [95 % CI] p level
Total drainage blood loss volume, ml 700 [600; 850] 650 [550; 800] 50 [0; 130] 0.104
Total drainage blood loss volume, % of CBV ~ 20.4 [17.1; 23,8] 17.9 [14.6; 21.5] 2.7 [0.65 4.7] 0.010*

* statistically significant difference.
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CBYV, we decided to conduct a statistical analysis of the data
for the entire sample of patients to confirm or exclude the
effect of spinal osteotomies on the value of postoperative
blood loss.

Analysis of the entire sample of patients revealed a weak
positive correlation of drainage blood loss volume with
surgery duration (r=0.35; p<0.001) and the number of PSF
levels (r=0.39; p<0.001) as well as a weak negative correla-
tion with the patient’s body weight (r=—0.32; p=0.033) and
height (r=-0.26; p=0.002). Table 3 shows the results from
the regression analysis in the general sample of patients.

As can be seen from the data presented in Table 3, sig-
nificant predictors of drainage blood loss volume expressed
in % of CBV identified by univariate regression analysis
were also significant in multivariate analysis and included
in the formula for predicting the volume of postoperative
blood loss.

Regression model formula

Drainage blood loss in % of CBV =
-0.235*xbody weight + 0.198*xIBL% of CBV +28.53* + random discharges,

where * are coefficients for a multivariate linear regression
model and IBL is intraoperative blood loss in % of CBV.

Having estimated the boundaries of the interval for ran-
dom discharges, we obtained the following formulas for:

The upper limit of the estimated drainage blood loss vol-
ume in % of CBV:

Drainage loss in % of CBV=
-0.235* x body weight + 0.198 * x IBL % of CBV + 39.14

The lower limit of the estimated drainage blood loss vol-
ume in % of CBV:

Drainage loss in % of CBV=
-0.235* x body weight + 0.198 * x IBL % of CBV + 19.44

The total p level of model significance is < 0.001.

Table 3. Linear regression models for the general sample of patients

Predictors of Postoperative Blood Loss in Scoliosis

Since intergroup comparison showed significant dif-
ference in the number of PSF levels between the groups
and because we had previously shown that the main fac-
tor determining the volume of intraoperative blood loss is
this variable, as well as to finally confirm the significance
of the effect of spinal osteotomy on drain loss, we decid-
ed to fit such heterogeneous parameters as PSF levels and
intraoperative blood loss volume in the groups using the
Propensity Score Matching (PSM) method, namely, the
Caliper Nearest Neighbor Matching method. The propen-
sity score was calculated using a logistic regression model
with an objective function belonging to the group without
(II) and with spinal osteotomy (I); the intraoperative blood
loss (ml) was considered as a covariant. IBL was chosen as
a covariant due to its correlation with number of PSF levels
(r=0.42; p<0.001) and its greater significance as a predic-
tor in assessing drain loss compared to the number of PSF
levels. The caliper was assumed 0.3; the group ratio was
1: 1. After fitting, there were 36 patients left in the groups.
Table 4 provides a comparison of parameters between the
groups after PSM.

DISCUSSION

Awareness of predictors determining the volume of postop-
erative blood loss during surgical correction of IS is an im-
portant aspect of personalized patient management which
increases safety after completion of the surgical stage of
treatment. The data we obtained on the value of postopera-
tive and perioperative blood loss during surgical correction
of IS, as well as relationships revealed both in the groups
and in the general sample of patients, are quite consistent
with the data presented by other authors.[!11617] Howev-
er, there are some differences in the literature data on this
issue, which is most likely due to the fact that the authors
consider heterogeneous preoperative and intraoperative
parameters as factors influencing the volume of postoper-
ative blood loss.

Univariate model

Multivariate model

Covariant
Coefficient [95% CI] P Coefficient [95% CI] P
Sex —0.96 [-3.9; 21.9] 0.521
Age ~0.3[-0.7;0.2] 0.293
Body weight ~0.3 [-0.4; —0.2] <0.001* ~0.235[-0.33; -0.14]  <0.001*
Height -0.1 [-0.2; 0] 0.056
Intraoperative blood loss, ml 0.0 [0; 0.01] 0.196
Intraoperative blood loss, % of CBV 0.3 [0.2;0.5] <0.001* 0.198 [0.06; 0.34] 0.006*
Surgery duration -0.0 [-0.1; 0.0] 0.110
Number of PSF levels 0.00 [-0.3; 0.3] 0.849
Spinal osteotomies 34[-1.1;5.8] 0.005*

* — statistically significant difference.
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Table 4. Comparison of parameters between the groups after PSM

Comparison
Group 1 (n=103 Group 2 (n=37 Mann-Whitne
Parameter MEDP[QL Q3] ! MEDP[QL Q3]) Difference e
[95 % CI] pvalue
Age, years 15[13; 17] 14.5 [13.75; 17) 0[-1;1] 0.641
Height, cm 161 [155; 168.25] 160.5 [155; 165.75] 2 [-25-6] 0.457
Body weight, kg 50 [45; 56] 49 [44; 59] 0 [-6; 3] 0.875
Surgery duration, min 160 [140; 180] 157.5 [150; 185] -5 [-15; 10] 0.664
Number of PSF levels 51[4;7] 51[4;7] 0[-1;1] 0.544
Intraoperative blood loss, ml 450 [387.5; 562.5] 450 [387.5; 512.5] 0 [-50; 70] 0.540
Intraoperative blood loss, % of CBV 11.709 [10.48; 7.46] 12.005 [10.39; 15.1] 0.45 [-1.16; 2.3] 0.582
Total drain blood loss volume 205 [200; 285] 245 [187.5; 277.5] 0 [-50; 50] 0.868
Perioperative blood loss, ml 1160 [1000; 1262.5] 1125 [972.5;1262.5] 50 [-50; 150] 0.323
Perioperative blood loss, % of CBV 32.86 [29.08; 37.85] 30.81 [26.21; 35.11] 2.34 [-0.95; 5.62] 0.131
Sex f-31(86.1 %) f-28(77.8 %) 0.541

m -5 (13.9 %)
2-23(63.9 %)
3-13(36.1 %)

Number of Smith-Petersen osteotomies

m - 8(22.2 %)

In particular, a strong correlation between drainage
blood loss volume and intraoperative blood loss was re-
ported by Gubin et al.l'!], while patient’s body weight was
not considered a significant factor. Guay et al.['¥ studied IS
patients and concluded that the number of fused segments
is a key factor in predicting intraoperative and total (intra-
operative + postoperative) blood loss. The authors also not-
ed that no factor considered alone could adequately predict
postoperative bleeding.

The data presented by Choi et al.l'! are the closest to
our study. This is because the authors analyzed the effect
of Ponte osteotomies in addition to other preoperative and
intraoperative parameters on postoperative blood loss in 50
patients with IS who underwent dorsal correction of spi-
nal deformity with PSE. The data presented by the authors
indicate a positive correlation of drain loss with intraop-
erative blood loss (r=0.28, p=0.049), number of red blood
cells transfused during surgery (r=0.31, p=0.03), and the
number of Ponte osteotomies (r=0.43, p=0.002). The stron-
gest correlation among osteotomy parameters was found
with the volume of postoperative blood loss. A multivariate
regression analysis performed by the authors established
the number of spinal osteotomies to be the only significant
variable associated with the volume of postoperative blood
loss. Having conducted a statistical analysis, the authors
concluded that multiple spinal osteotomies and significant
intraoperative blood loss are more likely to result in signif-
icant drain loss.

The univariate regression analysis revealed the follow-
ing predictors of drainage loss: patient’s body weight —0.3
[-0.4; —0.2] (p<0.001), the volume of intraoperative blood
loss in % of CBV 0.3 [0.2; 0.5] (p<0.001), and spinal osteot-
omies 3.4 [-1.1; 5.8] (p=0.005). However, multivariate re-
gression analysis showed that osteotomy is an insignificant

factor. This conclusion was further confirmed by the results
of group fitting using heterogeneous parameters. Thus, the
results of our study demonstrated the absence of any effect
of spinal osteotomy on the volume of postoperative blood
loss and, hence, confirmed the validity of the formulated
null hypothesis.

It is interesting to note that the correlation analy-
sis showed that body weight and the drainage blood loss
volume expressed in % of CBV negatively correlate with
each other. We assume that the greater the patient’s body
weight is, the more severe the tissue damage in the fusion
area is, which is associated with a high level of tissue fac-
tor released to the bloodstream. This circumstance causes a
pronounced activation of the hemostasis system and, thus,
affects the drainage blood loss volume. Further research
aimed at studying the perioperative functional state of the
hemostatic system in a specific category of patients will
make it possible to confirm this assumption.

The positive side of the presented research is that the
defined inclusion and exclusion criteria determined the
homogeneity of the study sample. However, the work has
limitations: the study sample was not sufficiently large,
which could affect the power of the statistical relationship.
Moreover, we measured only visible postoperative blood
loss, which is evaluated directly, and did not take into ac-
count possible occult bleeding. However, the decision to
use this approach to assess the postoperative blood loss was
a conscious choice, since drain output is known to have a
low hematocrit!®], and the proposed formula for calculating
the predicted drainage blood loss volume considers the loss
of blood with hematocrit level similar to the one of circulat-
ing blood, thus minimizing possible design errors. We re-
commend performing calculations using the formula for
the upper limit of the estimated drainage blood loss volume
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in practice. The proposed model for assessing the volume
of postoperative blood loss is certainly not universal. The
value of determination coefficient R? in our multivariate
model, which equals 0.25, suggests that there are other
factors besides the identified ones that affect postoperative
blood loss. The search for these factors in future studies
can make certain adjustments to the created mathematical
model for predicting drainage blood loss volume.

CONCLUSIONS

The study established the most significant predictors deter-
mining the volume of postoperative blood loss in surgery
for idiopathic scoliosis: body weight and intraoperative
blood loss expressed in % of CBV. A model for predicting
the volume of postoperative blood loss was created based
on the identified parameters. This model will optimize the
material and technical support for the treatment associated
with transfusion during the perioperative period.
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Pe3tome

BBe,quVIe: HOCTIeOHepaLU/IOHHaH ApEeHa)KHasA MOTEPA MOXKET IIPEBLINIATh MHTPAOIIEPALVIOHHYIO KPOBOIIOTEPIO U BAMATD Ha TAXECTDb
COCTOAHMA MMAJVICHTA.

Lenb: Ienp nccnenoBanus cOCTOSIA B TOM, YTOObI HAITH 3HAYMMble IPEIVKTOPLI HOCTEOIePalIOHHO KPOBOIIOTEPY B XMPYPIUU
UJIVIOTIATIYECKOTO CKOMMO3a.

Matepuanbl n metofbl: IIpoaHanu3upoBaHbl faHHbIe 140 MaleHTOB C MAMOMATUYECKMM CKOmo3oM. Cra TpéM maryeHTaM (1-s
TpyIIa) BBIIOMHEeHa ocTeoToMusa CMuta-IleTepceHa B cOCTaBe MHOTOYPOBHEBOII GUKCAllMM TPAaHCIEHUKY/IAPHBIMYU BUHTaMY; Y 37
HalMEeHTOB (2-1 TPyIIa) OCTeOTOMMs II03BOHOYHMKA He MOTpeboBanach. IIpoBeéH KOPPELALMOHHBI ¥ PerPeCCHOHHBI aHaIN3
TaHHBIX.

PesynbTatbl: BoLsasieHbl [OCTOBEpPHBIE PA3IMYM MEX/Y TPYIIAMI II0 KOMNYECTBY (QMKCHPOBAHHBIX cerMeHTOB (p<0.001), 06péMy
MHTpaoIepalMoHHOM KpoBonoTepu (p<0.001), npeHakHoit kpoBomoTepe (p=0.010) u nepuonepanyoHHoit kposomorepe (p<0.001).
VccnenoBaHme MOKas3ano, YTO OCTEOTOMYISI [IO3BOHOYHIKA He BISUIA Ha 00'bEM ITOC/IeONepalioHHoI KpoBornoTepu. OgHopakTop-
HBIII PerPecCHOHHDII aHA/IN3 BBLABII CIEAYIOLIMe IPeANKTOPBI: Macca Tena marueHTa -0.3 [-0.4; -0.2] (p<0.001) u uHTpaomepalmon-
Hast KpOBOIIOTepsl, BBIpa)KeHHasl B IIPOLIeHTaX OT 00'béMa 1ypkympylomeit kposu 0.3 [0.2; 0.5] (p<0.001). IIpenuKTOpBI, yCTaHOB/IEH-
HBIe B OHOMEPHOM PerpecCHOHHOM aHa/IN3€, OKa3a/IViCh 3HAYMMBIMI ¥ B MHOTOMEPHOM aHau3e.

3akntoueHne: YcraHoBeHbl Haubojee 3sHaYVMble IPEUKTOPDI, OLpefesioNe 06bEM MOCTeONepaIiOHHON KPOBOIIOTEPH B XM-
PYPIUy MAMOMATUYECKOTO CKOMMO3a: MAcca Tejla M MHTPAOIePALViOHHAsl KPOBOIIOTEPs], BbIPaXKeHHbIE B IPOLIEHTaX OT 00béMa Lup-
Kynmpytomeit kpoBy. Ha 0ocHOBaHMM BBIABIICHHBIX IIapaMeTPOB CO3[jaHa MOJENIb IIPOTHO3MPOBAaHNUA 00BbEMA IOC/TIEONepalOHHOI
KpOBOIIOTEpH. DTa MOJIeNTb ONTUMUSUPYET MOAJEPKKY /IedeHM, CBA3AHHOTO C Ilepe/lBaHNeM KPOBH, B ITepHOTEPAIIOHHbII TIePUOS.

KnwoueBble cnoBa
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HM€ paHbI
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