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Abstract

Background: Chinese herbal medicine has traditionally been considered to promote blood circulation to remove
obstruction in the channels and clear pathogenic heat to drain dampness effects. We conducted this meta-analysis
to evaluate its benefits for the prevention of deep venous thrombosis (DVT) after lower extremity orthopedic surgery.

Methods: Relevant, published studies were identified using the following keywords: lower extremity orthopedic
surgery, arthroplasty, joint replacement, fracture, traditional Chinese and western medicine, Chinese herbal medicine,
deep venous thrombosis (DVT), and Venous thromboembolism (VTE). The following databases were used to identify
the literature consisting of RCTs with a date of search of 31 May 2017: PubMed, Cochrane Library, Web of knowledge,
the Chinese National Knowledge Infrastructure Database, the Chongging VIP Database, the Chinese Biomedical
Database, and the Wanfang Database (including three English and four Chinese databases). All relevant data were
collected from studies meeting the inclusion criteria. The outcome variables were the incidence rate of DVT, activated
partial thromboplastin time (APTT), prothrombin time (PT), and b-dimer; subcutaneous hematoma; and other reported
outcomes. RevMan5.2. software was adopted for the meta-analysis.

Results: A total of 20 published studies (1862 cases) met the inclusion criteria. The experimental group, 910 patients
(48.87%), received the Chinese herbal medicine or traditional Chinese and western medicine for prevention of DVT;
the control group, 952 patients (51.13%), received the standard western treatment. The meta-analysis showed that
traditional Chinese and western medicine therapy reduced the incidence rates of DVT significantly when compared
with controls (risk ratio [RR] = 0.40; 95% Cl, 0.30 to 0.54; P < 0.00001), and the b-dimer was lower in the experimental
group (P=0.01). Besides, the incidence rate of subcutaneous hematoma was lower in the experimental group
(P <0.0001). However, no significant difference was found in the PT (P=0.98) and APTT (P=0.75) in two groups. No
serious adverse events were reported.

Conclusion: Traditional Chinese and western medicine therapy may be a safe, effective prevention modality for DVT
after lower extremity orthopedic surgery. Further rigorously designed, randomized trials are warranted.

Keywords: Lower extremity orthopedic surgery, Deep venous thrombosis (DVT), Traditional Chinese and western
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Background

Deep vein thrombosis (DVT) is one of the most com-
mon complications after lower extremity orthopedic sur-
gery, several patients may develop into pulmonary
embolism (PE), and some serious can lead to death [1,
2]. A large number of researches show that patients
undergoing lower extremity orthopedic surgery are the
high-risk group for venous thromboembolism (VTE). In
the absence of any preventive measures, the incidence of
DVT after surgery was up to 40—-60%, the incidence of
PE was 20%, and the fatal PE was 0.1-2% [1]. Thus,
guidelines for the prevention of postoperative anticoagu-
lation have been recommended in various countries after
excluding the contraindication [1-6].

Traditional Chinese medicine theory holds that DVT
is the category of “pulse closed” and “femoral swelling,”
and the main treatment is to promote blood circulation
to remove blood stasis. Traditional Chinese herb not
only has the effects of analgesic and anti-inflammatory,
but also can effectively improve blood circulation [7].
Thus, in conducting the traditional Chinese medicine
syndrome differentiation, adjuvant therapy on the basis
of western medicine treatment is paying more attention
to the theory of traditional Chinese medicine that diag-
nosis and treatment are based on an overall analysis of
the illness and the patient’s condition and also insisting
on treating both principal and secondary aspect of dis-
ease. Therefore, the advantages of the combination of
traditional Chinese and western medicine are becoming
more and more prominent in the treatment and preven-
tion of thrombotic diseases.

Although there is a long history of traditional Chinese
medicine for prevention and treatment of DVT in an-
cient China, the necessary quantitative evidence to esti-
mate treatment effects is still lacking. Therefore, we
conducted this meta-analysis to evaluate the efficacy and
safety of RCTs involving traditional Chinese and western
medicine for the prevention of DVT after lower extrem-
ity orthopedic surgery, expecting to provide evidence-
based medical proof for clinical medicine.

Methods

Search strategy

A comprehensive search for studies about traditional
Chinese and western medicine for the prevention of
DVT after lower extremity orthopedic surgery was con-
ducted through the online database. We searched
PubMed, Cochrane Library, Web of knowledge, the
Chinese National Knowledge Infrastructure Database,
the Chongqing VIP Database, the Chinese Biomedical
Database, and the Wanfang Database (including three
English and four Chinese databases) up to May 31, 2017.
The following keywords were used: (“traditional Chinese
and western medicine” or “traditional Chinese medicine”
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or “Chinese herbal medicine” or “Chinese herb”) in com-
bination with ((“lower extremity orthopedic surgery” or
“arthroplasty” or “joint replacement” or “fracture”) and
(“deep venous thrombosis” or “Venous thromboembol-
ism”)). Additional studies were identified from refer-
ences of retrieved articles. The duplicated articles were
eliminated using Endnote software (EndNote X7).

Inclusion and exclusion criteria

Trials were eligible if they were randomized controlled
trials (RCTs) recruiting participants with lower extremity
orthopedic surgery (including total hip replacement
[THR], total knee replacement [TKR], or hip fracture
surgery [HFS]) and so on). These included patients in
the experimental group who received the treatment of
traditional Chinese and western medicine for the pre-
vention of DVT after orthopedic surgery, while those in
the control group were subjected to standard western
therapy for DVT. All studies cited could provide relevant
data. There was no language restriction in the literature
search.

In order to evaluate the independent effects of the
traditional Chinese and western medicine intervention,
we excluded (1) conference abstracts, review articles,
animal studies, cadaveric studies, in vitro studies, or arti-
cles published in a form other than clinical trials; (2) any
control group that included traditional Chinese therap-
ies; (3) literatures without relevant postoperative indica-
tors or quantitative data; and (4) repeated published
literature.

Selection of studies

Two authors (Zhu and Song) independently screened all
potential eligible studies. Titles and abstracts were first
screened to exclude irrelevant citations. Full text of all
articles of potentially relevant abstracts were retrieved
and screened according to the study inclusion and exclu-
sion criteria.

Data extraction

The two investigators (Zhu and Qian) reviewed the titles
and abstracts, carefully read the full texts according to
preset inclusion criteria, and extracted the data from in-
cluded studies using a pre-designed data extraction
table. Study characteristics that were extracted included
the author, publication year, sample size, age and gender
of subjects, and detailed information of two groups, out-
come measures, summary of results, main conclusion,
and adverse reactions. The data were arranged into ex-
perimental form and Excel spreadsheets in duplicate. All
data extraction work was done by the two authors inde-
pendently. When any inconsistency arose, the issues
were either resolved by a third investigator (Chen) or ne-
gotiated by both the original investigators.



Zhu et al. Journal of Orthopaedic Surgery and Research (2018) 13:79

Definition of outcome events

The main outcome events were the incidence of DVT, the
outcomes of D-dimer, prothrombin time (PT), and
thromboplastin time (APTT). The secondary events were
any adverse events (including hematoma, hemorrhage,
and so on) and other reported outcomes.

Quality assessment

Two reviewers (Zhu and Song) independently conducted
the methodological quality of all included studies. The
cases were reviewed and screened carefully for data of
interest. Any disagreement between the investigators was
resolved with mutual consensus in the presence of the
third author (Chen). The quality of studies was estimated
according to the Newcastle-Ottawa Scale (NOS) [8].

Statistical method

For each included study, the weighted mean differences
(WMD) at 95% confidence intervals (CI) were calculated
for continuous outcomes, while odds ratio (OR) at 95%
confidence intervals (CI) were calculated for dichotom-
ous outcomes. Heterogeneity among the studies was
assessed using the chi-squared and I-squared (/%) tests.
A fixed effect model was applied when I* < 50%, whereas
a random effect model was applied when I*>50%. All
analyses were completed with Review Manager 5.2 [9,
10] software (Cochrane Collaboration, Oxford, UK) and
a P value <0.05 was considered statistically significant.
Funnel plots were used to assess potential bias [11].

Results

The flow of study identification and inclusion are shown in
Fig. 1. In summary, a total of 520 abstracts identified from
online databases (including three English and four Chinese
databases). After initially screening 129 potentially relevant

Page 3 of 14

abstracts, we excluded 75 because they did not meet the
inclusion criteria (reviews, case reports, or duplicate publi-
cations). We retrieved and reviewed 54 full articles; 34
were excluded due to lack of randomization or absence of
a control group (n = 15), major methodologic flaws, and in-
sufficient data (n = 19). Finally, 20 eligible RCTs [12-31] in-
volving 1862 patients were included.

Basic characteristics of included studies

The characteristics of the 20 RCTs are summarized in
Tables 1, 2, 3, 4, 5, and 6. All 20 RCTs were conducted
in China and were published between 2006 and 2017.
There are a total of 910 participants who received trad-
itional Chinese and western medicine (experimental
group) and 952 who received standard western treat-
ment (control group). All 20 papers reported the inci-
dence rate of DVT after lower extremity orthopedic
surgery, 9 papers had data on D-dimer, 8 papers had the
outcomes of PT and APTT, and 4 papers reported sub-
cutaneous hematoma. All papers had similar distribu-
tions of sex, age, and types of surgery. The included
studies are described in Table 1. Table 2 includes the
composition and efficacy of traditional Chinese medicine
prescription in the experimental groups. The incidence
rate of DVT are listed in Table 3, the data of APTT and
PT are in Table 4, and the outcome of D-dimer is de-
scribed in Table 5. The date of subcutaneous hematoma
is summarized in Table 6.

Results of the meta-analysis

In the eligible RCTs, all trials measured the incidence
rate of DVT [12-31], while 8 trials reported the change
of PT and APTT [16, 19, 23-26, 30, 31]. And 9 trials fo-
cused on the data of D-dimer [12, 16, 19, 21, 23, 24, 26,

Records identified through database searching
(n=520)
Titleand abstracts screened
(n=129)
| Records excluded
(n=75)
Full-text articles screened
(n=54)
Reasons for exclusion (n = 34)
. (i) Notrandomized or no control group(n = 15)
! {ii) Low qualityand insufficientdata (n = 19)
Studies meeting inclusion criteria
(n=20)

Fig. 1 Flow diagram of searches

Figure 1: Study selection flow chart.
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Table 2 The composition and efficacy of traditional Chinese medicine prescription in the experimental groups

First author and year

Traditional Chinese medicine compound

Treatment time

Effect

Bi CQ 2009 [12]

Chen CL 2014 [13]

Chen T 2016 [14]

Ge XL 2007 [15]

He Y 2013 [16]

Huang SX 2009 [17]

Huang XG 2010 [18]

Jiang KW 2011 [19]

Li DF 2015 [20]

Li JH 2015 [21]

Lin X 2010 [22]

Shao ZH 2016 [23]

Shi M 2011 [24]

Wang XG 2017 [25]

Xiao G 2015 [26]

Yuan SH 2009 [27]

Zhai JB 2016 [28]

Zhang FY 2009 [29]

Huanggi 60 g, shuizhi 5 g, gancao 5 g, sanqi
39

Taohong siwu soup:taoren 10 g, honghua

10 g, danggui 12 g, chishuo 10 g, chuangxiong
6 g, dihuang 15 g, chuangshanjia 6 g, chaihu
12 g, huanggi 10 g, xiangfu 12 g, yanhusuo

15 g, xuduan 15 g, gancao 6 g

Huajiao, sumu, mugua, shenjincao, danggui,
niuxi

Yansuan chuanxiong injection 80 mg

Yigi huoxue huayu soup:dangshen 10 g, fuling

10 g, baishu 10 g, gancao 10 g, honghua

10 g, danggui 10 g, huanggi 10 g, taoren

10 g, shudi 6 g, chuanxiong 6 g, chishuo 6 g,
zhike 6 g, jiegeng 6 g, dilong 3 g

Danshen injection 20 ml and physiological
saline 250 ml

Gubu soup:huanggi 30 g, dangshen 30 g,
jixueteng 30 g, danggui 15 g, danshen 30 g,
chishuo 15 g, niuxi 15 g, baishu 15 g, yiren
20 g, huangbai 20 g, gancao 10 g

Huangqi 30 g, shuizhi 3 g, sanqi 3 g

Huoxue tongmai soup:shuizhi 5 g, honghua
10 g, danggui 10 g, huanggi 20 g, danshen
10 g, fuling 10 g, yanhusuo 8 g, sangi 6 g

Danggui shuoyao pills: danggui 3 g, chishuo
16 g, chuanxiong 8 g, fuling 4 g, zhexie 8 g,
baishu 4 g

Buyang huanwu soup:sheng huanggi 30 g,
dangguiwei 6 g, taoren 6 g, honghua 6 g,
chuanxiong 9 g, chishuo 9 g, dilong 3 g,
huainiuxi 9 g

Danshen injection 20 ml, and 5% glucose
injection; tachong siwu soup:honghua 10 g,
taoren 15 g, danggui 15 g, chuanxiong 15 g,
chishuoyao 15 g, niuxi 15 g, yinhuateng 20 g,
yirenren 15 g, baishu 15 g, fuling 15 g,
zhichuanwu 15 g, zhiruxiang 15 g

Shenghuanggqj, dangguiwei, chishuo, dilong,
chuanxiong, taoren, honghua

Tongmaiyigi soup:huanggi 15 g, baishu 15 g,
quanxie 6 g, sangi 6 g, shuizhi 6 g, zhexie 9 g

Huoxue tongmai soup:huanggi 30 g, niuxi
15 g, taoren 15 g, danshen 15 g, chishuo

15 g, shudi 15 g, chuanxiong 10 g, honghua
10 g, dangguiwei 10 g, shuizhi 5 g

Shuxuetong injection 6 ml and 0.9% saline
250 ml

Chuanxiong 10 g, shuizhi 5 g, honghua 15 g,
dangshen 10 g, danggui 5 g, danshen 15 g,
niuxi 15 g

Danshen injection 20 ml

Water decoction, po, bid,
7 days

Water decoction, po, bid,
7 days

Water decoction, hot pack, bid

ivgit, gqd, 10 days

Water decoction, po, bid, po,
21 days

ivgit, qd, 7 days

Water decoction, po, bid, po,
9 days

Water decoction, po, bid, po,
7 days

Water decoction, po, bid, po,
7 days

Water pills,5 g/every time, po,
qd, 7 days

Water decoction, po, bid, po,
7 days

Danshen injection:ivgit, qd;
taohong siwu soup: water
decoction, po, bid

Water decoction, po, bid, po,
7 days

Water decoction, po, bid, po,

14 days

Water decoction, po, bid, po,
14 days

ivgit, gqd, 15 days

Water decoction, po, bid, po,
14 days

IV, qd, 7 days

Promoting blood circulation to remove
obstruction in the channels

Promoting blood by nourishing the blood

Promoting blood circulation to relieve pain

Antiplatelet agglutination, promoting blood
circulation to remove obstruction in the
channels

Promoting blood circulation to remove
obstruction in the channels

Promoting blood circulation to remove
obstruction in the channels

Promoting blood circulation to remove
obstruction in the channels

Promoting blood circulation to remove
obstruction in the channels, pain relief by
diminishing swelling

Promoting blood circulation to remove
obstruction in the channels

Promoting blood by nourishing the blood,
clearing heat, and removing dampness

Promoting blood circulation to remove
obstruction in the channels

Promoting blood by nourishing the blood

Promoting blood circulation to remove
obstruction in the channels, pain relief by
diminishing swelling

Promoting blood circulation to remove
obstruction in the channels

Promoting blood by nourishing the blood

Promoting blood circulation to remove
obstruction in the channels

Promoting blood circulation to remove
obstruction in the channels, pain relief by
diminishing swelling

Promoting blood circulation to remove
obstruction in the channels
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Table 2 The composition and efficacy of traditional Chinese medicine prescription in the experimental groups (Continued)

First author and year  Traditional Chinese medicine compound

Treatment time

Effect

Zhao Q 2017 [30] Huoxue zhuyu tongluo soup:dangguo 20 g,
yirenren 5 g, danshen 10 g, shangzhi 5 g,
tubie 5 g, sumu 10 g, chuanxiong 20 g, niuxi
39

Honghua injection 20 ml and 0.9% saline
250 ml

Zhou ZQ 201031

Water decoction, po, bid, po,
14 days

ivgit, gd, 10 days

Promoting blood circulation to relieve pain

Promoting blood circulation to remove
obstruction in the channels

28, 30]. Besides, 4 RCTs [12, 19-21] reported the inci-
dence of subcutaneous hematoma.

Comparison of the incidence of DVT between the two
groups

All 20 trials [12—31] involving 1862 patients measured the
incidence rate of DVT, including 910 cases in the experi-
mental groups and 952 cases in the control groups. There
was a small degree of statistical heterogeneity across stud-
ies (I>=20%), and a fixed effects model was used for
statistical analysis. The pooled analysis indicated that
traditional Chinese medicine reduced the incidence rates
of DVT significantly when compared with controls (risk
ratio [RR] =0.40; 95% CI, 0.30 to 0.54; P <0.00001)
(Fig. 2).

PT, APTT, and p-dimer outcomes

Eight trials [16, 19, 23-26, 30, 31] involving 931 patients
measured PT and APTT, and nine trials [12, 16, 19, 21,
23, 24, 26, 28, 30] involving 912 patients measured D-
dimer. The random effects model was used for statistical
analysis. The pooled analysis indicated that statistical
heterogeneity was found among studies (PT: I* = 92%, P
<0.00001; APTT: P =98%, P<0.00001; D-dimer: I* =
83%, P <0.00001); the results showed there are no
statistical difference of PT and APTT between the two
groups (PT: MD =0.01, 95% CI: - 0.56 to 0.58, P=0.98,
Fig. 3; APTT: MD = -0.71, 95% CI: - 4.97 to 3.54, P=0.
74, Fig. 4). However, there is a statistical difference of D-
dimer between the two groups (D-dimer: MD = - 0.18,
95% CI: - 0.32 to - 0.04, P =0.01, Fig. 5).

Table 3 Test data source and data extraction (incidence rate of DVT)

First author and year DVT diagnosis

Experimental group

Control group DVT site

Bi CQ 2009 [12]
Chen CL 2014 [13]
Chen T 2016 [14]
Ge XL 2007 [15]

He Y 2013 [16]
Huang SX 2009 [17]
Huang XG 2010 [18]

Color Doppler ultrasound
Not mentioned

Not mentioned

Color Doppler ultrasound
Color Doppler ultrasound

Color Doppler ultrasound

Jiang KW 2011 [19] Color Doppler ultrasound, Angiography

Li DF 2015 [20] Not mentioned

Li JH 2015 [21] Color Doppler ultrasound

0/35 (0.00%)
1/48 (2.1%)
2/45 (4.44%)
0%) 2/30 (6.67%)
5/62 (8.1%)
2/60 (3.3%)
4/31(12.9%)

Color Doppler ultrasound, Angiography 0/30

12/65 (18%)

2/25 (8.0%)
1/44 (2.3%)

1/35 (2.86%) Not mentioned
4/48 8.3%

15/45 (33.33%)

Not mentioned
Not mentioned
Distal thrombosis of the lower limbs
7/62 (11.3%) Not mentioned
12/60 (20%)

7/32 (21.9%)

Not mentioned

Popliteal vein thrombosis 3 case, calf
venous plexus 8 case

8/73 (11%) Femoral vein thrombosis 1 case,
popliteal vein thrombosis 1 case,

gastrocnemius thrombosis 18 case
4/25 (16.0%) Not mentioned

6/41 (14.6%) Not mentioned

Lin X 2010 [22] Color Doppler ultrasound 4/40 (10.0%) 10/40 (25.0%) Not mentioned

Shao ZH 2016 [23] Color Doppler ultrasound 1/45 (2.0%) 6/45 (13.0%) Lower limb femoral vein

Shi M 2011 [24] Color Doppler ultrasound 0/29 (0%) 0/34 (0%) Lower limb femoral vein

Wang XG 2017 [25] Color Doppler ultrasound 1/34 (2.94%) 2/34 (5.88%) Not mentioned

Xiao G 2015 [26] Not mentioned 0/38 (0%) 4/38 (10.53%) Not mentioned

Yuan SH 2009 [27] Color Doppler ultrasound 1/28 (3.57%) 6/26 (23.07%) Not mentioned

Zhai JB 2016 [28] Color Doppler ultrasound 1/38(2.6%) 6/38 (15.8%) Not mentioned

Zhang FY 2009 [29] Color Doppler ultrasound 4/45 (8.9%) 7/42 (16.7%) Femoral vein thrombosis 7 case,

Zhao Q 2017 [30]
Zhou ZQ 2010 [31]

Color Doppler ultrasound

Color Doppler ultrasound

9/95 (9.5%)
5/73 (6.8%)

popliteal vein thrombosis 4 case
26/95 (27.4%)
11/109 (10.1%)

Not mentioned

Not mentioned
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Table 5 Data source and data extraction (b-dimer) of included studies

First author and Experimental group

Control group

year Before the drug n After the drug n Before the drug After the drug
Bi CQ 2009 [12] 112+ 1.11033 35 0.6829 + 04547 35 0.74 £ 0.90365 0.72 £ 053292
He Y 2013 [16] 1242 + 1.078 62 0.792 = 0.592 62 0.832 £ 0912 0.792 £ 0612
Jiang KW 2011 [19] 1120 £ 1.110 65 0682 + 0454 73 0.740 + 0.903 0.720 + 0.532
Li JH 2015 [21] 0.856 + 0.187 44 0.509 + 0.284 4 0791 + 0221 0.693 + 0457
Shao ZH 2016 [23] 0.154 + 0.060 45 1405 + 0362 45 0.142 = 0.051 1.968 + 0.527
Shi M 2011 [24] 0.986 + 0325 29 0.603 + 0428 34 0.962 + 0.547 0.891 + 0.734
Xiao G 2015 [26] 0.16 + 0.09 38 0.11+0.26 38 0.17 £ 0.10 0.16 £ 0.11
Zhai JB 2016 [28] 1525 + 0.347 38 1.642 + 0.389 38 1493 + 0321 2205 + 0.561
Zhao Q 2017 [30] 1.90 £ 043 95 1.65 £ 0.56 95 1.90 £ 0.40 162 £ 0.62

Subcutaneous hematoma

Only 4 RCTs [12, 19-21] involving 315 patients re-
ported the incidence rate of subcutaneous hematoma.
There was no statistical heterogeneity across studies
(*=21%), and a fixed effects model was used for
statistical analysis. The pooled analysis indicated a
significantly lower number of patients on experimental
group undergoing the subcutaneous hematoma compared
to that on the control group (risk ratio [RR] =0.35; 95%
CI, 0.22 to 0.56; P < 0.00001) (Fig. 6).

Quality assessment

The quality assessment of the trials was performed using
the Newcastle-Ottawa Scale. The detailed results are
presented in Fig. 7. The overall quality of trials was
moderate. Randomization was adequate in 20 trials
(100%). All studies reported the similarity of study
groups at baseline (100%). Outcome assessors blinded in
2 trials (10%), unclear in 18 trials (90%), the bias of
blinding to patients in 2 trials (10%), unclear in 18 trials
(90%). Allocation concealment and intention to treat
items were difficult to assess from reported information.

Discussion

DVT is a common complications after lower extremity
orthopedic surgery, especially in THA, TKA, and hip
fracture. The incidence of VTE is very high in patients

Table 6 Data source and data extraction (subcutaneous
hematoma) of included studies

First author and year Subcutaneous hematoma

Experimental group Control group

Bi CQ 2009 [12] 10/35 (28.57%) 26/35 (74.29%)
Jiang KW 2011 [19] 1/65 (2.2%) 8/73 (17.8%)
Li DF 2015 [20] 4/25 (8.9%) 11/25 (44.0%)
Li JH 2015 [21] 2/44 (4.5%) 1/41 (2.4%)

who do not receive preventive anticoagulation therapy,
some serious can develop into PE. The rescue success of
fatal PE is extremely low and without any aura, which is
one of the most common causes of non-expected death
in the hospital. Therefore, the universality of DVT and
the severity of PE after lower extremity orthopedic sur-
gery have been formed into a consensus among doctors
in different countries. Furthermore, lots of studies and
guidelines have demonstrated that patients received
lower extremity orthopedic surgery should begin pre-
ventive anticoagulation as soon as possible after ruled
out any contraindications.

At present, the mechanical preventive measures of
DVT includes graduated compression stocking (GCS),
intermittent pneumatic compression devices (IPC), ven-
ous foot pump (VFP), early mobilization, and so on.
However, the commonly used anticoagulant drugs, such
as the unfractionated and warfarin from the last century
to low molecular weight heparin (LMWH), and bur-
geonsing direct Xa factor inhibitors. Besides, the latest
guidelines of AAOS also explicitly recommended aspirin
as a drug for the prevention of DVT after lower extrem-
ity orthopedic surgery [2].

For Chinese herbal medicine, also called traditional
Chinese medicine, most western scholars may think that
it is not a science, but an experience, and it is not sup-
ported by any theoretical foundation. However, in fact,
using the traditional Chinese herbal medicine for pre-
vention and treatment of thrombosis has been a thou-
sand years of history in China; there is its own unique
advantages. Promoting circulation and removing stasis
and clearing heat and promoting diuresis are the main
theory in the prevention and treatment of DVT [32, 33].

A total of 20 researched involving 1862 patients were
included in our study; all papers are RCTs. The results
of meta-analysis showed that traditional Chinese and
western medicine therapy had obvious advantages in the
prevention of DVT after lower extremity orthopedic
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Experimental Control Risk Ratio Risk Ratio

Study or Subaroup  Everts  Total Events Total Weialt WH, Fixed, 95% €1 M H, Fixed, 95% CI

BiCQ 2009 0 *B 1 % 10% 033[001,791

ChenCL2014 1 ] 4 &£ 28% 025003, 2.16] - |

Chen 72016 2 H 15 & 105% 0.13[0.03, 0.55) -

Ge XL 2007 0 ® 2 3@ 17% 020001400 —

HeY 2013 5 62 7 B2 49% 071[024 213 .

Huang §X 2003 2 21} 12 B0 84% 0.17 004,071

Huang X6 2010 4 A 703! 48%  059[0.19,182) — 1

Jiang K 2011 12 23} 8 73 53% 168 [0.73, 3.86] T

LiDF 2015 2 p.d) 4 X 28% 050(0.10, 2.49) - 1

LiJH 2015 1 H“ 6 4 43% 016002, 124 R —

LiX2010 4 L1l 0 40 70% 040[0.14,1.17] - I

Shao ZH 2016 1 H 6 & 42% 017 [0.02, 1.33) = I

ShiM2011 0 29 0 A Not estimable

Wang XG 2017 1 A 2 M 14% 050 [0.05, 5.26] - -

Xiao G 2015 0 3B 4 B 3% 011001199 ——— [

Yuan SH 2009 1 2 B B 43% 0.15[0.02, 1.20] - I

ZhaiJB2016 1 K} 6 3B 42% 017002, 1.32 I —

Zhang FY 2009 4 & 7 4 50% 053017189 — 1

Zhao Q 2017 9 9% 26 95 181% 035017, 070 —

ZhouZQ 2010 5 73 11 109 6.2% 068025 187 -

Total (95%Cl) a10 952 1000%  040[0.30,0.54] 2

Total events 55 144

Heterogeneity: Ch7 =22.38, df = 18 (P=022); F= 20% t y t t

Test for overall effect: 2= 6.13 (P < 0.00001) 0.1 Exﬂp;rim ental 1 Control 10 10
Fig. 2 Effect of traditional Chinese and western medicine on the prevention in DVT

surgery; the incidence rate of DVT was significantly
lower than that of the control group with statistical dif-
ference. And the values of D-dimer was lower in the ex-
perimental group than those of the control group, with
statistical difference. However, there was no statistical
difference between PT and APTT in the two groups; it
showed that traditional Chinese medicine did not in-
crease the risk of bleeding or hemorrhage. Four RCTs
described the incidence of subcutaneous hematoma
after surgery; amazingly, meta-analysis indicated a sig-
nificantly lower number of patients on the experimen-
tal group undergoing the subcutaneous hematoma
compared to that in the control group, with statistical
difference. In addition, there were no reports of any

serious complications, demonstrating the safety of the
combination of traditional Chinese and western medi-
cine in the prevention of DVT.

Despite the lack of knowledge about the biological
mechanisms of traditional Chinese medicine in the pre-
vention of DVT, the synergy between the efficacy of
Chinese herbal medicine and western medicine may play
a major role in symptomatic treatment.

First, ingredients of traditional Chinese medicine can
promote pain relief and flow of Qi (vital energy), reduce
swelling and remove blood stasis, and bring more nutri-
ents and oxygen to the healing tissues, so that blood cir-
culation is improved and obstruction in the channels is
removed [34]. Second, researches have suggested that

Etperimentl Caontrol Mean Oiffe rence Mean Ofference

Sty or Subgroup  Mean S0 Tofal Mean SO Tofl Wieight [, Fandem, $5%Cl Iv¥, Rapdom, $§% C1

He Y 2013 13492 0892 62 13321 1211 62 129% 017 H.20, 059 T

Jag K 2011 13.44 0795 65 13277 1861 713 127% 0.16 H0.26, 059 N Thi

ShaoZH 2016 1266 156 45 1348 1.3 6 118% 078 H3E 017 -

Shimzon 13925 1143 20 13860 006 3¢ 123% 006 H0.47, 059 -1

Narg XG 2017 1330 083 3+ 134 08 3 131% D5 P00,021 —

Xiso G 2015 18 063 38 1213 142 3B 124% D9 HZB 040 -

Zhao Q 2017 149 204 95 1272 20 95 120% 258,289 =

Zhor 20 2010 1286 1+ 13 1235 14 1M 128%  030FH.72,0413 /7

Total (35%Cl) 44 480 100.0%  0.01 H.56, 0.58] ?‘

He e rogeneily: Tart = 052; Ch i = $856,df=7 @ < 000001); F = 9% 2 1 3 1 2

Testhroe slefect: 2=0.00 ¢ =098 Expermertal cortol
Fig. 3 The effect on PT of two groups
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He Y 2013 t002¢ 6211 62 40883 §863 62 125%  086F2.99,127] —
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ShaoZH 2016 05 92 45 B¥2M 5| ¥ 125%  SI6R 1,008 -
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Xiao G 2015 W5 w18 38 WM SR B O125% DB EER2,-104 o
Zhao Q 2017 N 205 95 MM AN 95 120% 820 [ .3,9.00 -
Zior 22 2010 B OST T3 B0 OSE6 109 127% -122F272,029 |
Total §35%Cl) 44 480 100.0% 0.7 (.97, 2.44) “*‘
Hekrogeneiy: Tast = 36.45;CHF = 317 D1, df= 7 (P <0.000017); F = &% _150 _L. 3 : 15
Testhroe glefect: 2=030 ¢ =079 expe rinertal control
Fig. 4 The effect on APTT of two groups

out-off-balance between the coagulation and anticoagu-
lation system is a major reason to cause human body’s
hyperglycemia during the process of DVT formation.
Third, traditional Chinese medicine theory studies have
suggested that the basic pathogenesis of deep venous
thrombosis is blood stasis in the meridians.

Some studies have already proved that traditional Chinese
medicine has therapeutic efficacy in DVT. For example,
Honghua [35] injection has optimal therapeutic effect by its
anti-thrombosis, anti-myocardial ischemia, microcirculation
improvement, antioxidant, and other aspects. Danggui [36]
can expand blood vessels and inhibit platelet aggregation;
besides, it also has the effect on anti-oxidation and free rad-
ical elimination. These benefits are largely dependent on its
ingredients of polysaccharides, phthalates, coumarins, flavo-
noids, volatile oil compounds, and others. Chuanxiong [37]
has optimal therapeutic effect by its bio-activity such as
anti-tumor, anti-inflammation, anti-apoptosis, and vasodila-
tion. Danshen [38] can prevent thrombosis by expanding
the peripheral vessels and increasing the activity of plasmin.
Some researches also indicated Danshen can exert its

antithrombotic effect through inhibiting platelet aggre-
gation (by increasing cAMP levels and inhibiting
TXA2 synthesis in platelets) and improving the status
of hemorheology property of the blood (by decreasing
blood viscosity and shortening erythrocyte electro-
phoresis time).

These researches suggested that traditional Chinese
medicine can eliminate obstruction in the channels for
the patients with DVT by its effects on swelling allevi-
ation, blood stasis removal, and blood circulation pro-
motion. Cumulatively, these beneficial reports may
cause the improvement of the clinical symptoms of
deep venous thrombosis after lower extremity ortho-
pedic surgery.

This is the first meta-analysis to evaluate the efficacy
and safety of traditional Chinese and western medicine
for the prevention of DVT after lower extremity ortho-
pedic surgery, and all researches are RCTs to ensure the
scientific reliability and rigor. But there are some limita-
tions. First, the overall methodological quality of the
RCTs was moderate. Many of the trials selected for

Etperimentl Contol Mean Oifference M:an Oiffere nce
Stdy o Subgroup  Mean SD Total Mean SD Tobl Vieight IV, Random, 35%Cl IV, Randem, 95% CI
B 00 2008 0f829 045/ 5 072 0839 35 102%  -0.04[027,019) i
He Y2013 0792 0802 62 0092 0612 62 107% 0.00 f021,021) -
Jarg Knz011 0682 049 €5 072 053 T3 1M8%  -0.04[020,0.13 I
L JH2D15 0508 0284 44 0F@3 04657 4 1128% 0.8 F035,-002) —
Stao ZHAD 16 1405 0362 465 1968 0527 46 113% 056 [075,-038) —
Shid201N 060G 048 29 0891 0734 34 83%  -0.29[053,000] = |
¥iao G215 oM 02 3B 016 011 F® 133%  -0.05[0.14,004 -T
da JBz016 164 039 3 2205 0561 = 105% 056 [078,-039) -
dhao Q2017 186 05 9 162 o062 9 1N7% 0.0G [0.14,020) -
Total 35%Cl) 851 $1 1000%  0.48 [9.32, 0.04) -
Heterogenety: Tasf = 0.04; Chi*= & 23, df = 8(P < 0.00001); I*= £3% _*1 0’ = 2 055 1'
Testorowerd| efect: Z= 2.0 (P =001) experimental  control

Fig. 5 The effect on b-dimer of two groups
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Fig. 6 The incidence rate of subcutaneous hematoma in two groups
J

inclusion contained some methodological deficiencies,
so the number of truly high-quality studies eligible
under these standards was too small. This might have
caused bias. In the final results, some of the studies
mentioned the word “random” but did not describe the
specific method employed and did not mention whether
a blind methodology was used or whether it had any
dropout or not, which might cause a certain degree of
bias risk. Second, all RCTs are unanimously published in
Chinese academic journals due to the particularity of
study contents, so we did not use statistical methods to
test for publication bias. Third, some studies did not use
the recommended guidelines for the prevention of DVT,
and there is no explicit mention that if they conducted
the evaluation of DVT after 11- to 35-day anticoagulant
therapy in accordance with the guidelines. Besides, the
definite location of thrombosis and whether there is
some bleeding and other side effects were not men-
tioned. Therefore, we still need more large sample, high-
quality, and multi-center RCTs to support the efficacy

and safety of traditional Chinese and western medicine
for the prevention of DVT after lower extremity ortho-
pedic surgery.

Conclusion

Traditional Chinese medicine have the ability of swelling
reduction and blood stasis removal, also can promote
blood circulation to remove obstruction in the channels
for patients. Cumulatively, these beneficial reports may
result in reducing the incidence rate of DVT after lower
extremity orthopedic surgery. Despite moderate quality
of trials included and the existed bias of researches,
Chinese traditional medicine therapy with a history dat-
ing back thousands of years radiates a glimmer of hope
in the prevention of DVT after lower extremity ortho-
pedic surgery. However, more high-quality, rigorously
designed, and well-controlled RCTs are needed to sup-
port the clinical application of traditional Chinese medi-
cine for the prevention of DVT.

Complete outcome follow-up

Intentiontotreat

Outcome assessors blinded

Study personnel blinded

Equal treatment

Groups similar atbaseline

Allocation concealment

Randomization adequate

M low(item present) W unclear({item not stated or partially present)
8
Z
6
5
4
3
2
1
0 20 40 60 80
(%)
Fig. 7 Risk of bias for RCTs
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