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To explore the specific risk factors of thrombosis in the perioperative period of orthopedics spinal surgery,
a search was conducted with specific keywords in PubMed, EMbase, the Cochrane Library, China National
Knowledge Infrastructure, WanFang Data, very important paper and Web of Science databases between
January 2015 and December 2019. Two researchers independently screened the literature, extracted the
data and cross-checked. RevMan 5.3 software was used for meta-analysis. A total of 6 articles were included
in this study, with a total of 23 106 patients. The results of meta-analysis showed that the age standard
mean difference (=0.39, 95 % confidence intervals 0.18, 0.59, p=0.0002), blood loss (mean difference
=35.26, 95 % confidence intervals 30.18, 40.34, p=0.00001), and operation time (mean difference =13.49,
95 % confidence intervals 5.34, 21.64, p=0.001) of the experimental group were significantly higher than
those of the control group, and the body mass index mean difference was -1.82, 95 % confidence intervals
(-2.79, -0.85, p=0.0002) of the experimental group was significantly lower than that of the control group.
There was no significant difference in the number of female (odds ration=2.23, 95 % confidence intervals
0.65, 7.69, p=0.2) and male (odds ration=0.65, 95 % confidence intervals CI 0.32, 1.32, p=0.23) patients
between the experimental group and the control group. Age, operation time, blood loss, and body mass

index were the risk factors of thrombosis in the perioperative period of orthopedics spinal surgery.
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Many complications often occur during the perioperative
period of orthopedic spinal surgery, among which the
pulmonary embolism and deep venous thrombosis were
one of the common complications!** Previous studies
have shown that patients with fracture of hip and knee
osteoarthritis were more likely to form such thrombi
during the perioperative period, with an incidence of up
to 84 %!® Therefore, clinic should prevent thrombosis
actively. However, there were many risk factors of
thrombosis in the perioperative period of orthopedic
spinal surgery, so it is difficult to grasp the preventive
measures. Therefore, it is necessary to study the risk
factors of thrombosis. A large number of studies have
analyzed the risk factors of thrombosis in the
perioperative period of orthopedic spinal surgery!-'%,
but different conclusions were often drawn due to small
sample size, deviations in subject selection and other
factors. Therefore, this study comprehensively searched
the literature on thrombosis in the perioperative period
of orthopedic spinal surgery and analyzed the risk
factors of venous thrombosis reported through meta-
analysis, to make these conclusions more reliable.
Studies reporting venous thrombosis in the perioperative
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period of orthopedic spinal surgery published at home
and abroad were selected without any restriction to the
languages. The studies published from January 2015 to
December 2019 on the subject patients with venous
thrombosis were selected, which included full-text
literature and when not available, conference reports,
reviews were included. Keywords in English used
included spinal surgery, deep venous thrombosis,
venous thromboembolism, and risk factors were
searched in the PubMed, EMbase, The Cochrane
Library, China National Knowledge Infrastructure
(CNKI), WanFang Data, very important paper (VIP)
and Web of Science databases. There were no
restrictions on languages. The searched time was from
January 2015 to December 2019. Two researchers
independently screened the literature, extracted the
data, and cross-checked. If there were differences, these
were resolved through discussion or consultation with a
third party. When screening the literature, obviously
irrelevant literature was eliminated through screening
the titles, and then the abstracts and full text were
scrutinized to determine whether to include or not.
When necessary, the original research author was
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contacted to obtain additional information that would
be of importance to this study. The risk factors of
venous thrombosis in the perioperative period of
orthopedic spinal surgery were meta-analysed.
Continuous variables such as, age, operation time,
blood loss, body mass index (BMI) were analyzed by
the mean difference (MD) and 95 % confidence intervals
(CI) and the binary variables (gender) were analyzed by
odds ratio (OR) and 95 % CI. The heterogeneity among
the results was analyzed by the y* test, and the
heterogeneity was quantitatively judged by I%. If there
was no statistical heterogeneity among the results of
each study, the fixed effect model was used for meta-
analysis. If there was statistical heterogeneity among
the results, the source of the heterogeneity was further
analyzed. After excluding the obvious clinical
heterogeneity, the random effect model is used for
meta-analysis. In this paper, a total of 5345 related
reports were preliminarily detected by software, and
finally 6 reports on 23 106 patients were included in
this study!+!”! grouped into 596 patients in the
experimental group and 22 510 patients in the control
group. The literature screening process and results were
shown in (fig. 1).The basic characteristics of the
inclusion study were shown in Table 1. A total of
6 reportst'*!”l were included, which reported data of
23 106 patients. The results of the random effect model
meta-analysis showed that the age of the study group
was significantly higher than that of the control group
standard mean difference (SMD)=0.39, 95 % CI 0.18,

Obtain relevant documents
through database retrieval
(n=5345)

0.59, p=0.0002, (fig. 2). A total of 5 reports!!41517-19]
were included, comprising of 22 972 patients. The
results of the random effect model meta-analysis
showed that there was no significant difference in the
number of female patients between the experimental
group and the control group (OR=2.23, 95 % CI 0.65,
7.69, p=0.2, fig. 3). In 5 reports!!*!>171 that were
analyzed on 23 062 patients, the results of which
showed that there was no significant difference in the
number of male patients between the experimental
group and the control group (OR=0.65, 95 % CI 0.32,
1.32, p=0.23, fig. 4). A total of 5 reports!'*!¥] which
reported 1829 patients, the meta-analysis of the fixed
effect model showed that the operation time of the
experimental group was significantly longer than that
of the control group (MD=13.49, 95 % CI 5.34, 21.64,
p=0.001, fig. 5). In 4 studies!'*!>!"-13] on 785 patients,
the meta analysis of the fixed effect model showed that
the blood loss in the experimental group was
significantly higher than that in the control group
(MD=35.26, 95 % CI 30.18, 40.34, p=0.00001, fig. 6).
In 4 studies!'*'>1718 that included 785 patientsm meta
analysis of the fixed effect model showed that the BMI
of the experimental group was significantly lower than
that of the control group (MD=-1.82, 95 % CI -2.79,
-0.85, p=0.0002, fig. 7). In recent years, due to the
influence of many factors, more and more patients are
undergoing orthopedic spinal surgery with a
concomitant increase in the incidence especially of
thrombus in the perioperative period of orthopedic
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Fig. 1: The literature screening process and results
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TABLE 1: THE BASIC CHARACTERISTICS OF THE INCLUSION STUDY

Gender Operation time

Control Age (female/male) (min) Blood loss (g)
group Experimental Experimental Experimental Control Experimental

group Control group group Control group group group group
421 68.8+13.2 60.7+14.9 27/11 180/241 239.2+123.6  226.9+117.6 517.0+651.1
60 75£12.5 70.5£10.8 11/9 22/38 212.5+37.7 177.5+40.0 110.0£23.3
1024 63.5+13.1 53.04+14.3 123.3+34.8 94.05+34.4
114 75.5:11.3 66.6+14.0 13/2 80/34 145.9:42.2  134.7:36.5  170%33.3
74 44.9 +9.2 43.6413.2 9/34 34/40 231.7+39.6 239.5+27.6 125.2+17.8
20817 64.78 £14.04 61.5+15.97 219/141 11917/8900

experimental group

control group

$td, Mean Difference

Std, Mean Difference

Study or Subgroup Mean _ SD Total Mean  SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl

Yfoshiaka 2014 FE8 132 38 BOT 149 421 180% 055 [0.21,0.88] 2015

Torinaga 2015 A 12F W 705 108 B0 11.1% 040F0.11,0.81] 2015

Rojas- Tomba 2016 fas 131 008304 143 104 132% 0.73[0.29,1.18] 2016

KuoYongzhiDa 2016 758 113 15 666 14 114 101% 064[0.10,1.14 2016

Buigansues BA 2017 49 82 43 438 132 T4 160% 041 F0.27, 048 217

JiHyun Park 2014 G478 1404 460 B15 1897 20817 7% 0.210.11,030] 2018 L

Total (95% CI) 596 22510 100.0% 0.39]0.18, 0.59]

Heterogeneity Taw?=0.03 Chi*=11.32 df=4(F = 0.08) = 56% I—1DD -EIEI i 5|IJ 1EIEII

Testfor overall effect £= 367 (F=0.000%)

experimental group  control group

Fig. 2: Meta-analysis of the age comparison of venous thrombosis patients

Meta-analysis of the age comparison of venous thrombosis

patients in the perioperative period of orthopedic spinal

surgery between the experimental group and the control group

experimental group  control group Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl Year M-H, Random, 95% CI

Tominaga 2015 1 20 12 60 195% 211[0.76,5.89) 2014 T

Yoshioka 2015 i 3| 180 421 205% 2297159, 6.80) 2014 -

Kua Yangzhi Da 2016 13 18 B0 1024 16.9% TAETO[17.01,345.89) 2016 —=
BrieansUee B A 2017 ] 43 kT 74 203% Q303,074 2017 -

JiHyun Park 2018 219 460 1917 20817 224% 0.68[0.46,0.82) 2014 +

Total (95% Cl) 576 22396 100.0% 2.2310.65, 7.69] -

Total events 279 12233 . . . .
Heterogeneity, Tau?=1.77; Chi*= 6110, df =4 (P = 0.00001}; F=93% ID.IJ1 EI!1 i 1IEI 1EIEII

Testfor overall efiect =127 (F=0.20)

experimental group  control group

Fig. 3: Meta-analysis of female patients comparison of venous thrombosis patients
Meta-analysis of female patients comparison of venous thrombosis patients in the perioperative period of orthopedic
spinal surgery between the experimental group and the control group

spinal surgery. Due to the high incidence of thrombosis
in the perioperative period, the prognosis of patients
undergoing orthopedic spinal surgery was affected
along with the quality of life of patients. Therefore,
many studies focused on the risk factors of thrombosis
in the perioperative period of orthopedic spinal surgery,
to further prevent the formation of thrombus in the
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clinic through the analysis of the influencing factors of
thrombosis. The results of this study found that the age,
operation time, blood loss, and BMI were related to
thrombosis in the perioperative period of orthopedic
spinal surgery. Age, blood loss, and BMI were the high
risk factors for thrombosis in the perioperative period
of orthopedic spinal surgery. The results of meta-
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analysis showed that the age of the experimental group
was significantly higher than that of the control group.
The blood loss in the experimental group was
significantly higher than that of the control group. The
BMI of the experimental group was significantly lower
than that of the control group. This showed that the age
of the patients, blood loss, and BMI were positively
correlated with the rate of thrombosis, which is
consistent with the previously reported conclusions?,

However, Yoshioka et al.", Rojas-Tomba et al.!™> and
other workers pointed out that the gender should be
considered in the perioperative risk factors of orthopedic
spinal surgery. However, according to the meta-analysis
of the gender related factors, there was no significant
difference in the number of female and male patients
between the experimental group and the control group.
Gender factors have little effect on the thrombosis in
perioperative period of orthopedic spinal surgery, which

experimental group  control group Odds Ratio Odds Ratio
_ Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Tominaga 2015 ] 0 38 B0 17.9% 047(0.17,1.32] 2015 T
Yoshioka 2015 " | M 41 220% 0.30(0.15,063] 2015 -
Kuo Yongzhi Da 2016 2 15 34 114 121% 0.36[0.08,1.69) 2016 -
Erieaneuee B A 2017 M 43 40 74 200% 321[1.35,763) 2017 -
JiHyun Park 2019 1M 460 8900 20817 28.0% 059048072 2019 -
Total (95% CI) 576 21486 100.0% 0.65[0.32, 1.32] ‘.’
Total events 197 9253 . . .
Heterogeneity, Tau®= 0.45; Chi*=18.42, df= 4 (P=0.001), F=78% b_01 01_1 ] 1'0 103'

Testfor overall effect Z=1,20 (P =10.23)

experimental group control group

Fig. 4: Meta-analysis of male patients comparison of venous thrombosis patients
Meta-analysis of male patients comparison of venous thrombosis patients in the perioperative period of orthopedic
spinal surgery between the experimental group and the control group

experimental group control group Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% C| Year IV, Fixed, 95% CI
Tominaga 2015 115 317 201775 40 B0 17.7% 3500[15.62 5438 2015 e
Yoshioka 2015 2392 1236 38 2269 1176 421 4.0% 1230F2857,5317) 2015
Rojas-Tomba 2016 1233 348 20 9405 344 1024 280% 29.25(13.85 4465 2016 —
KuoYongzhiDa 2016 1458 422 15 1347 365 114 133% 11.20F11.18,3358) 2016
Euigansues BA2017 2317 398 43 2395 276 74 370% -7.80[21.20,5800 2017 —
Total (95% CI) 136 1693 100.0% 13.49[5.34, 21.64] ‘
Heterageneity: Chi*=18.50, df= 4 (P = 0.0010); F= 78% :1UEI -E'.[] 0 5'[] 1UEII

Testfor overall effect Z=3.24 (P =0.001)

experimental group control group

Fig. S: Meta-analysis of the operation time comparison of venous thrombosis patients
Meta-analysis of the operation time comparison of venous thrombosis patients in the perioperative period of

orthopedic spinal surgery between the experimental group and the control group

experimental group  control group

Mean Difference Mean Difference

_ Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% C1_Year IV.Fixed, 95%C1
Tominaga 2015 M0 233 0 60 144 60 219%  A0.00[39.16,6084) 2015 -+
Yoshioka 2014 87 O6a11 38 148 1679 421 01% 36900(161.36,576.64) 2015 U
KioYongzhiDa2016 175 335 15 1268 466 114 72%  48.20120.21,67.19) 2016 -
Greancugs BA2017 1252 178 43 961 125 74 708%  2010(2307,3513 20017 l
Total (95% CI) 116 669 100.0%  3526(30.18,40.34) .

ihe Chit= = Pz I I : :
Heterogeneity. Chi= 2281, df=3 (P <0.0001): = 87% 40 ) A

Testfor overall effect Z= 1361 (P < 0.00001)

gxperimental group control group

Fig. 6: Meta-analysis of blood loss comparison of venous thrombosis patients
Meta-analysis of blood loss comparison of venous thrombosis patients in the perioperative period of orthopedic
spinal surgery between the experimental group and the control group
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experimental group ~ control group Mean Difference Mean Difference
Studyor Subgroup __ Mean __ SD_ Total Mean SD Total Weight IV, Fixed, 95% CI _Year IV, Fixed, 95% CI
Tominaga 2015 A2 11 W 24127 B0 29% -1.20[6.92 452 2015

Yoshioka 2015 g3
KuoYongzhiDa 2016 237 98
Briganeles BA 2017 M6 B4

¥ 17 38 4
19 238 84 114
4 85 5% N

Total (95%Cl) 116 fi
Heterogenefy. Chi*= 049, df=3(P=0.92) F= 0%
Testfor overall effect 2= 3.67 (P= 0.0002)

=]

764% -1.90F30,-0.79) 2015
30% 0101629, 5.09) 2010
17.2% -1.90[4.24,044) 2017

9 1000% -182[-279,-085) |

0 & 0 &
experimental group control group

Fig. 7: Meta-analysis of BMI comparison of venous thrombosis patients
Meta-analysis of the BMI comparison of venous thrombosis patients in the perioperative period of orthopedic spinal
surgery between the experimental group and the control group

is contrary to the conclusions of the previous studies!'®!.
It is believed that the reasons for the inconsistent
conclusions could be related to the small number of
samples selected in this paper and the untimely return
visit after operation. In addition, the results of the meta
analysis showed that the operation time of the
experimental group was significantly higher than that
of the control group, indicating that the surgery time
was one of the main factors of thrombosis in the
perioperative period of orthopedic spinal surgery and
long operation times might lead to a high incidence of
thrombosis in orthopedic spinal surgery. However, the
risk of thrombosis can be decreased by initiating factor
Xa inhibitors immediately after the surgery thus
preventing venous thromboembolism. Although this
paper puts forth these conclusion which is basically
consistent with the previous research, it still has some
limitations. First of all, more comprehensive research
literatures were obtained by the literature retrieval in a
large number of databases, and the final literatures were
obtained through the literature screening by the
professionals. However, there was still a certain
selective bias. Secondly, there were many results of
meta-analysis on the perioperative risk factors of
orthopedic spinal surgery, but due to the different
research methods and evaluation methods in different
research teams, the risk factors of thrombosis were
quite different, resulting in the biased conclusions.
Finally, through the investigation, it was found that
although there were many literatures related to the
orthopedic spinal surgery, there were relatively few
literatures about the risk factors of thrombosis in the
perioperative period of orthopedic spinal surgery,
especially high-quality papers. And there were few
references used in this paper, which limits the
authenticity of the research, and affect the analytical
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conclusions. Therefore, the author believes that a joint
study and the cooperation of multiple teams should be
adopted to comprehensively evaluate the risk factors of
thrombosis in the perioperative period of orthopedic
spinal surgery. Finally, obtain the real risk factors of
thrombosis in the perioperative period of orthopedic
spinal surgery more effectively. To sum up, the risk
factors of thrombosis in the perioperative period of
orthopedic spinal surgery such as age, operation time,
blood loss, gender and BMI have little effect on
thrombosis. Despite the BMI has negligible effect to
cause the thrombosis it is believed that obesity and less
physical activity could be inter-related and the sedentary
life style of obese patients could cause thrombosis. The
age, blood loss, and BMI, operation time were positively
correlated with thrombosis in the perioperative period
of orthopedic spinal surgery.
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