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Abstract: Objective: To systematically review the effectiveness and safety of external treatment with traditional
Chinese medicine in patients with functional constipation. Methods: In this meta-analysis study, we searched for
randomized controlled trials (RCTs) on traditional Chinese medicine (TCM) external therapy for treating functional
constipation from various databases. Search time was from database establishment to May 2022. The included
studies were evaluated for meta-analysis using RevMan 5.3 software. Results: A total of 18 randomized controlled
studies were included, including 1404 patients. Results showed the total effective rate [OR = 3.83, 95% CI (2.71,
5.43), P < 0.01] and quality of life [OR =-9.78, 95% Cl (-12.32, -7.23), P < 0.01] effectively improved after TCM
external therapy; constipation symptoms [OR = -1.64, 95% CI (-2.31, -0.96), P < 0.01] reduced; defecation time
[OR =-0.68, 95% CI (-0.99, -0.37), P < 0.01] shortened and spontaneous complete bowel movements (SCBM) [OR
=0.48, 95% Cl (0.01, 0.95), P < 0.05] increased; and recurrence rate [OR = 0.25, 95% CI (0.17, 0.38), P < 0.01]
reduced. The results of a subgroup analysis of the types of TCM treatment showed acupoint catgut embedding [OR =
3.04, 95% CI (1.10, 8.41), P < 0.05], acupoint application [OR = 3.46, 95% Cl (1.74, 6.89), P < 0.01], manipulation
[OR = 4.26, 95% CI (0.81, 22.53), P > 0.05], the combination of two external treatment methods [OR = 7.73, 95%
Cl (3.00, 19.91), P < 0.01], acupuncture [OR = 3.09, 95% CI (1.21, 7.85), P < 0.05], and other external therapies
[OR = 3.58, 95% CI (1.89, 6.80), P < 0.01] had certain value in treating functional constipation. Conclusions: TCM
external therapy has good clinical efficacy in treating functional constipation (FC) patients, which can improve main
treatment efficacy and life quality, reduce constipation symptoms, shorten defecation time and SCBM, and reduce
the recurrence rate. This therapy has no adverse reaction and can be widely applied in clinical practice.

Keywords: TCM external therapy, functional constipation, quality of life, defecation time, meta-analysis, random-
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Introduction inal pain, and other discomforts. In severe
cases, manual-assisted defecation is required.
It is also common among middle-aged and

young people. Long-term constipation can ca-

As a functional intestinal disease, difficulty def-
ecating, decreased bowel time, and feeling of

incomplete bowel movements are the main
manifestations of functional constipation (FC).
Although clinical manifestations vary greatly
among individuals, the main symptoms include
decreased defecation times (< 3 times/week),
dry and hard stool, and defecation difficulties.
The latter includes laborious defecation, diffi-
culty in defecation, a feeling of incomplete def-
ecation, and time-consuming defecation. It is
accompanied by abdominal distension, abdom-

use anorectal diseases such as anal fissures,
hemorrhoids, and polyps, increase the risk of
intestinal tumors, cause adverse emotions
(anxiety, depression), affect the life quality of
the patients, induce cardiovascular and cere-
brovascular diseases, and even cause death
due to defecation difficulties [1]. FC is mainly
divided into four types: slow transit constipa-
tion (STC), defecatory disorders (DD), mixed
constipation (MC), and normal transit constipa-
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tion (NTC) [2]. The incidence rate of chronic
constipation in Americans is about 10-12%,
while itis 14% in Asians. Its prevalence in China
is about 3-11% [3]; specifically, in Beijing and
Hangzhou, it is 6.07% and 17.6%, respectively
[4, 5]. The incidence rate in women is higher
than that in men [6]. Therefore, treating FC
early can greatly reduce the adverse conse-
quences and social burden.

According to Traditional Chinese Medicine
(TCM), constipation develops due to dysfunc-
tion in the Zang-Fu organs (including the large
intestine, which conducts dross and transports
body fluids). Doctors who practiced TCM
described the manifestations and signs of FC
as “Impeded Constipation”, “Splenoasthenic
Constipation”, “Yang Constipation”, “Yin Cons-
tipation”, etc. The disease occurs in the large
intestine and is connected to the liver, lungs,
spleen, stomach, and kidneys. The liver gov-
erns catharsis and regulates Qi. The dialectic of
Qi, blood & body fluid, believes that Qi deficien-
cy results in motility weakness, whereas blood
deficiency leads to insufficient body fluid. The
disease develops because the large intestine
is not nourished well. The principle of TCM in
treating constipation is “to make it unobstruct-
ed and smooth”.

In western medicine, the disease is treated
symptomatically in most cases. Doctors apply
laxatives, lubricants, and gastrointestinal motil-
ity-promoting medicines, recommend patients
change their eating habits and monitor their
psychology, physiology, and behavior. The
above treatments can alleviate pain and dis-
comfort for patients with long-term chronic con-
stipation. However, problems such as strong
adverse reactions, strong drug dependence,
and easy recurrence also occur, which are diffi-
cult to solve. In recent years, several studies on
TCM have investigated the clinical problems of
FC. Furthermore, TCM external therapy is wide-
ly used because of its simple operation and
strong curative effect. The characteristic treat-
ments, which include acupuncture, massage,
acupoint catgut embedding, acupoint applica-
tion, enema, and TCM ironing, have certain
advantages in treating the disease. They are
widely used in the clinic (such as acupoint appli-
cation and acupuncture) because of their good
curative effect, low toxic and side effects, low
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cost, and convenient practice [7, 8]. To further
evaluate the efficacy of the application, we sys-
tematically evaluated and analyzed the clinical
studies on TCM external therapy for treating FC.
This study might provide a theoretical basis for
clinical practice.

Data and methods
Data source and retrieval strategy

In this meta-analysis, data retrieval was con-
ducted according to the strategy of PICOS (pop-
ulation intervention comparison outcome stud-
ies). We searched for randomized controlled
trials (RCTs) on TCM external therapy for the
treatment of FC in CNKI, Wanfang, VIP, CBM,
PubMed, Embase, Cochrane Library, and Web
of Science databases by computer retrieval,
which was supplemented by manual retrieval.
Search time was from database establishment
to May 20, 2022. The keywords were “function-
al constipation/habitual constipation/constipa-
tion”, “TCM external therapy/massage/knead-
ing/manipulation/moxibustion/auricular bean-
pressing therapy/acupoint application/exter-
nal ironing/TCM enema/cupping/acupunctu-
re/acupoint catgut embedding”, etc. The
English keywords were functional constipa-
tion/habitual constipation/constipation, exter-
nal treatment of Chinese medicine/massa-
ge/manipulation/tuina  therapy/knead/foula-
ge/moxibustion/auricular pressure/ear auricu-
lar pressure treatment/auricular bean-embed-
ding therapy, etc. Through the combined
retrieval of subject words and free words, we
retrieved studies from Chinese and English
databases. The title, abstract, and full text of
relevant studies were extracted; the title and
abstract of relevant studies were read; the
selected studies were included based on the
inclusion & exclusion criteria; some studies
were eliminated after reading the full text. For
example, in CNKI, the search expression used
was “functional constipation” or “habitual con-
stipation” or “constipation and TCM external
therapy” or “massage” or “kneading” or “manip-
ulation” or “moxibustion” or “auricular bean-
pressing therapy” or “acupoint application” or
“external ironing” or “TCM enema” or “cupping”
or “acupuncture” or “acupoint catgut em-
bedding”.
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Criteria

Inclusion criteria: (1) It was a randomized con-
trolled study; (2) The subjects were FC patients;
(3) The research method of the experimental
group was mainly TCM external therapy, and
routine symptomatic treatment methods were
used in the control group, such as oral medi-
cine and glycerin enemas; (4) The main out-
come index was the total effective rate, life
quality, stool form score, symptom scores,
spontaneous complete bowel movements (SC-
BM) (refers to the number of times that can be
achieved without medication or other auxiliary
means, and there was a sense of exhaustion),
defecation time, recurrence rate, and adverse
reactions; (5) The diagnostic criteria of TCM or
Western medicine were mentioned, such as the
Rome Ill diagnostic criteria.

Literature exclusion criteria: (1) Repeatedly
published literature; (2) Literature without clear
diagnostic criteria or clear outcome indices; (3)
The full text could not be downloaded due to
database restrictions, or the author could not
be contacted to obtain information.

Literature screening and data extraction

Two researchers searched literature strictly fol-
lowing the retrieval strategy, extracted qualified
studies according to criteria, and screened
them after reading the full text. When disagree-
ments arise, the third researcher makes the
final decision. A unified data extraction form
was used to input information, including author
name, publish year, number of samples, gen-
der, age, intervention measures, control-group
measures, course of treatment, and efficacy
indices.

Literature quality evaluation

We used the quality evaluation tool [9] recom-
mended by the Cochrane Collaboration Network
(www. cochrane.org) to rate the studies based
on biases. If there was any difference, it was
evaluated by the third party and finally de-
cided.

Evaluation of the quality of the included stud-
ies

Eighteen RCT studies were finally included. (1)
Random grouping: five studies [11, 14, 15, 18,
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20] mentioned the random number table me-
thod; two studies [10, 22] were numbered
according to the order of treatment and then
grouped according to the random number table
method; and one study [23] used the random
envelope method. Nine studies were low risk.
Other studies did not describe the random
method and were rated as an unknown risk. (2)
Random concealment: one study [14] followed
the double-blinding method, performed enve-
lope concealment, and was rated as low risk;
Other studies that did not mention blinding
depictions and allocation concealment were
treated as unknown risks. (3) The blinding
method for subjects: one study [14] mentioned
double-blinding with a detailed description: low
risk; the other studies did not use the blinding
method: high risk. (4) The blinding method for
outcome measurers: none of the studies men-
tioned this, and it was rated as an unknown
risk. (5) Data integrity: seven studies [10, 11,
13, 14, 18, 20, 23] reported 30 drop-out and
lost-to-follow-up cases and explained the rea-
sons. There was no data loss in other studies;
thus, they were rated as low risk. (6) Other
bias: it was not mentioned in all studies. The
details are shown in Figure 2.

Statistical methods

Rev Man 5.3 software was used to analyze the
data, and the heterogeneity of studies was
determined by performing the X? test and the
I quantitative analysis. The mean difference
(MD) and odd’s ratio (OR) were used for contin-
uous variables and classified variables, respec-
tively, and the test criterion was o = 0.05. The
results were tested for heterogeneity. When P
was > 0.1 and |2 was < 50%, the heterogeneity
was acceptable, and the fixed-effects model
was selected for meta-analysis. When P was <
0.1 and I? was > 50%, there was high heteroge-
neity among studies. When the data were clini-
cally judged, it was necessary to merge the
studies because there was consistency among
the studies and selected random-effects mod-
els for performing a meta-analysis. When P was
< 0.1, the source of heterogeneity was judged
and only descriptive analysis was performed.

Results
The included studies
1,642 studies were included after excluding

the repeatedly published studies. After brows-
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1,642 studies wereretrieved and induded:

CNKI (240), Wanfang Database (510), VIP (420),
CBM (386), Embase (6), PubMed (46), Web of
Science (18), CochraneLibrary (16).

v

There were 964 studies after eliminating

diagnostic criteria, one study
[18] used the TCM Clinical
Syndrome Diagnosis & Effica-
cy Criteria, eight studies [10,
14, 15, 17, 18, 20, 21, 23]
used The Guiding Principles for
Clinical Research of New TCM
[31], and five studies [12, 13,

repeated literature.

v

846 studies were excluded: imrelevant
subjects (360); animal experiments (6);
secondary studies such as review (182);
conference studies (22); non-RCTs (276).

16, 19, 27] used the TCM
Syndrome Diagnosis & Efficacy
Criteria.

There were 118 studies after browsing titles
and abstracts.

Results of meta-analysis

v

71 studies were excluded: inconsistent
intervention measures (26); self-control
(6); unclear outcome indexes (19);
J repeated studies (20).

Total effective rate: The total
effective rate was used for all
the efficacy evaluation indices
of the included studies. There

There were 47 studies after reading the full
text.

were 1,404 patients, the ex-
perimental group had 711

————>| indexes (25)

v

Reports of included studies

Unclear diagnostic criteria and outcome

Full texts werenot found (3)
Failed to download the full text (1)

cases (660 effective cases)
and the control group had 693
cases (547 effective cases).
The heterogeneity test show-

(n=18)

Figure 1. A flowchart of the retrieval of studies on traditional Chinese medi-
cine (TCM) external therapy for functional constipation (FC).

ing the title, abstract, and full text, the studies
with irrelevant topics and inconsistent inter-
vention measures were excluded, and then the
full text was carefully read. Finally, 18 RCTs
were included [10-27] (Figure 1). Basic charac-
teristics are shown in Table 1.

Diagnosis and efficacy criteria

Regarding the diagnostic criteria of Western
medicine, nine studies [10, 12, 14-16, 18, 23,
25, 26] used the Rome Il criteria, five studies
[13, 14, 19, 21, 22] used the Rome Il criteria
[28, 29], and one study [22] used references
for diagnosis. Regarding the diagnostic criteria
of TCM, six studies [11, 13, 15, 18, 21, 23]
used the TCM Syndrome Diagnosis & Efficacy
Criteria [30]. Among them, three studies [11,
15, 18] simultaneously adopted the diagnos-
tic criteria of TCM and Western medicine.
All studies mentioned the efficacy criteria, of
which three studies [24-26] did not mention
the source. One study [11] used the Rome Il
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ed that P = 0.94 and I7 = 0%,
hence, the fixed-effects mo-
del was selected. TCM exter-
nal therapy can effectively tre-
at FC and improve its total
effective rate ([OR = 3.83, 95%
Cl(2.71,5.43), P < 0.01]; Figure 3). Additionally,
subgroup analysis results showed differences
in acupoint catgut embedding [OR = 3.04, 95%
Cl (1.10, 8.41), P < 0.05], acupoint application
[OR = 3.46, 95% CI (1.74, 6.89), P < 0.01],
manipulation [OR = 4.26, 95% CI (0.81, 22.53),
P > 0.05], the combination of two external
treatment methods [OR = 7.73, 95% CI (3.00,
19.91), P < 0.01], acupuncture [OR = 3.09, 95%
Cl (1.21, 7.85), P < 0.05], and other external
treatment methods [OR = 3.58, 95% CI (1.89,
6.80), P < 0.01], suggesting that the above
TCM external therapy (except manipulation)
can improve total effective rate, and the use of
two or more external treatment methods was
better than a single one. The results are shown
in Figure 4.

PAC-QOL: Three studies [10, 16, 25] mentioned
the PAC-QOL. Heterogeneity test indicated P =
0.02, I> = 75%; thus, the random-effects model
was selected. The results showed OR = -9.78,
95% Cl (-12.32, -7.23), P < 0.01, suggesting

Am J Transl Res 2023;15(1):13-26
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that TCM external therapy can improve life
quality of FC patients effectively. The results
are shown in Figure 5.

Bristol stool form score: Ten studies [10, 12,
13, 15, 18, 20-23, 25] mentioned the Bristol
stool form score. The heterogeneity test showed
that P < 0.01, > = 97%; thus, the random-
effects model was applied. The results showed
OR =-0.45, 95% CI (-0.94, 0.04), P > 0.05, sug-
gesting that TCM external therapy had no sig-
nificant effect on improving stool form of FC
patients. The results are shown in Figure 6.

Symptom scores: Eight studies [10, 13-15,
20-22, 26] mentioned the symptom scores.

17

50%

W High risk of bias

Figure 2. Quality assessment
of included studies.

therapy can improve the symp-
tom scores of FC patients. The
results are shown in Figure 7.

75%  100%

SCBM: Three studies [10, 21,
25] mentioned SCBM. The het-
erogeneity test results showed
that P = 0.01, I> = 77%, so the
random-effects model was se-
lected. And the results show-
ed OR = 0.48, 95% CI (0.01,
0.95), P < 0.05, suggesting
that TCM external therapy can
improve SCBM of FC patients.
The results are shown in Figure
8.

Defecation time: Five studies
[12, 13, 18, 20, 25] mention-
ed defecation time. The het-
erogeneity test results showed
that P <-0.01, I? = 85%, so the
random-effects model was se-
lected. Results showed OR =
-0.68, 95% CI (-0.99, -0.37), P
< 0.01, suggesting that TCM
external therapy can shorten
the defecation time of FC pa-
tients. The results are shown in
Figure 9.

Recurrence rate: Seven studies [12, 16, 21,
22,24, 26, 27] mentioned the recurrence rate.
Heterogeneity test showed P > 0.05, |2 = 46%,
so the fixed-effects model was selected. The
results were OR = 0.25, 95% CI (0.17, 0.38),
P < 0.01, suggesting that TCM external therapy
can reduce the recurrence rate of FC patients.
The results are shown in Figure 10.

Adverse reactions: Five studies [11, 14, 20, 21,
26] mentioned adverse reactions. The hetero-
geneity test results showed that P < 0.01, I? =
82%, so we selected random-effects model.
The results were OR = -0.03, 95% CI (-0.09,
0.04), P > 0.05, suggesting that TCM external
therapy did not have any other effects than

Am J Transl Res 2023;15(1):13-26
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Table 1. General literature data for FC treated with TCM external therapy

Experimental Control
Included literature . Number . Number Course of Efficacy indexes
Intervention measures of cases Age (years) Intervention measures (cases) Age (years) treatment
(F/M)
Zhai Dong 2018 [10] Catgut embedding at eight acupoints 25(11/16) 70.28+4.99 Lactulose group 27 (12/13) 70.96+5.45 56d OEONONONG)
Wang Junli 2013 [11] Abdominal acupoint application 30 (13/17) 72.1+1.41 Phenolpthalein tablets 30 (12/18) 71.9+1.41 7d OX©)
Wang Jun 2017 [12] Herbs-partition moxibusition 36 (16/20) 67.36+4.23 Cisapride 36 (15/21) 67.84+3.15 21d OECXGRC)
Wu Shuwen 2009 [13] Jin's three-needle therapy 32(12/20) 64.7+10.6  Conventional body 30 (13/17) 65.8+11.3 12d O ®G
acupuncture
Gao Dongmei 2019 [14]  Tongbian Shenque acupoint application 71 (37/34) 78.12+8.87  Routine nursing 69 (35/34) 79.09+8.39 28d OXORG)
Wang Juanjuan 2015 [15] Warming-needling moxibustion 32 (18/14) > 60 Routine nursing 32 (17/15) > 60 42d [OXORO)
Zeng Xuezhen 2019 [16] Xiaochengqi decoction retention enema 30 (15/15) 60-80 Glycerine enema 30 (15/15) 60-80 3d OX®)
Jiang Yang 2012 [17] Acupoint application 45 (35/10) 61-85 Danhuang pill 45 (30/15) 64-88 7d ONO)
Guo Qi 2014 [18] Shu-Mu point embedding 32(18/14) 74.44+7.67  Polyethylene glycol 32(17/15) 73.00£6.68  56d OXSNG)
4000 powder
Jin Haizhen 2014 [19] Acupuncture 24 (14/10) > 60 Maren Runchang pill 24 (17/7) > 60 15d @)
Yong Hui 2018 [20] Acupoint catgut embedding 30 (13/17) 18-70 Ligi Daozhi decoction 30 (14/16) 18-70 28d e ® G O
Cheng Yanwen 2010 [21] Tongbian plaster 60 (25/35) 29-76 Maren soft capsule 60 (26/34) 29-76 14 d e ®6 O
Chao Guodong 2017 [22] Mijiandaofang suppository 47 (22/25) 73.59+3.17  Glycerine enema 40 (24/16) 73.42+3.17 7d OROXO)
Cao Zhi 2018 [23] Manipulation combined application 33(17/16) 1.39+20.41 Manipulation 33(17/16) 36.18+4.2 60d ON6E)
Gao Yonglian 2011 [24] Acupoint application + acupoint massage 45 (27/18) 65-72 Routine nursing 36 (20/16) 65-72 28 d ©)
Ma Yufen 2020 [25] Acupoint application of TCM 60 (22/38) 69.08+7.15 Qirong Runchang oral 60 (24/36) 68.71+6.53 5d L@ 6 G
liquid
Ye Min 2020 [26] Massage + auricular bean-pressing 50 (34/16) 9.13+2.54  Lactulose group 50 (31/19) 9.26+2.39 6d ORORGEG)
therapy + five-element music
Chen Yongfeng 2011 [27] Abdominal massage therapy 30 (6/24) 58.9+5.6 Oral phenolphthalein 30(7/23) 58.5+6.1 10d O ®

tablets

Outcome indexes: (U: total effective rate; @): quality of life of the patients; @): stool form score; @: symptom scores; &: SCBM; ©): defecation time; (7: adverse reactions; @): recurrence rate.
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Experimental Control Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Cao Zhi 2018 30 32 2732 48% 278[0.50,1552) ]
Chao Guodong 2017 42 47 25 40 B2% 5.04[1.63 1555 I
Chen Yongfeng 2011 28 30 2330 44% 426[0.81,2253) T
Cheng Yanwen 2010 57 60 80 B0 71% 3.80(0.99,14.58) |
Gao Dongmei 2019 68 7 62 69 76% 256[0.63, 1033 -
Gao Yonglian 2011 40 45 14 36 49% 12.57(4.00, 39.54) —
Guo Qi 2014 kil 32 27 32 24% 574[063,5223)
Jiang Yang 2012 36 45 23 45 131%  3.83[1.50,8.79) e
Jin Haizhen 2014 23 24 20 24 24% 4.60[0.47, 44.60]
Ma Yufen 2020 60 60 57 B0 1.3% 7.37[0.37,145.79) *
Wang Juanjuan 2015 30 32 24 32 43% 500[0.97, 2577 |
Wang Jun 2017 32 36 29 36 92%  1.93[051,7.29) N
Wang Junli 2013 28 30 25 30 47% 2.80[0.50,15.73] -1
Wu Shuwen 2009 28 32 24 30 B88%  1.75(0.44 6.94) -
e Min 2020 50 50 50 50 Mot estimable
‘Yong Hui 2018 29 30 2730 26% 3.22(0.32,32.89)
Zeng ¥uezhen 2019 27 30 21 30 60% 3.86[0.93 16.09 I
Zhai Dong 2018 2 25 19 27 B83%  221[057,8.54) -1
Total (95% Cl) LAk 693 100.0%  3.83[2.71,5.43] &
Total events 660 547

Heterogeneity: Chi*=8.32, df=16 (P=0.94), F=0%
Test for overall effect Z=7.56 (P = 0.00001)

0.01 0.1 1 10 100
Favours [control] Favours [experimental]

Figure 3. Forest plot of total effective rate for functional constipation (FC) patients treated with traditional Chinese

medicine (TCM) external therapy.

assisted defecation in reducing adverse reac-
tions of FC patients. The results are shown in
Figure 11.

Publication bias and sensitivity analysis

The RevMan 5.3 software was used to plot the
funnel chart of the two effect indices (i.e., the
total effective rate, and the subgroup analysis).
The funnel charts were incompletely symmetri-
cal, suggesting that there might be a risk of
publication bias. The causes might be that the
sample size was too small, the included quality
of most studies was low, and negative results
might be concealed and unpublished. We then
used the single-elimination literature study
method and meta-analyzed the remaining stu-
dies. Overall outcome-index statistical analysis
has no change, suggesting that this study was
relatively stable. The results are shown in
Figures 12 and 13.

Discussion
Overview of TCM external therapy

TCM external therapy is a method character-
ized by highlighting the “external treatment of
traditional Chinese medicine”, which includes
more than 100 therapeutic methods, such as

19

acupuncture, massage, fumigation and wash-
ing, acupoint application, plaster, umbilical
therapy, pedicure, auricular therapy, TCM iron-
ing, acupoint catgut embedding, and physical
therapy. These methods were mainly divided
into four categories: overall treatment; skin, ori-
fice, and mucous membrane treatment; merid-
ian and acupoint treatment; other treatments.
TCM external therapy can treat and prevent dis-
eases by following the basic principles of TCM
and using the penetration-promoting effect of
medicines. The treatment scope covers inter-
nal medicine, surgery, gynecology, pediatrics,
orthopedics, traumatology, dermatology, oph-
thalmology, otorhinolaryngology, and anorectal
problems. Compared to internal therapy, it was
characterized by “achieving the same goal in
different ways”. It might have unique curative
effects on “patients who refuse to take medi-
cine or cannot take medicine”, especially those
patients with critical diseases. Therefore, “good
doctors could not ignore TCM external the-

rapy”.

TCM external therapy on the total effective rate
in FC patients

As a common clinical syndrome, FC was classi-
fied as a functional gastrointestinal disease.

Am J Transl Res 2023;15(1):13-26
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Experimental Control

Study or Subgroup Events  Total Events Total Weight M-H. Fixed, 95% Cl

1.2.1 Acupoint catgut embedding

Guo @i 2014 3N 32 27 32 14%
Yong Hui 2018 29 30 27 30 26%
ZhaiDong 2018 21 25 19 7 8.3%
Subtotal (95% CI) 87 89 13.3%
Total events 81 73

Heterogeneity: Chi*= 0.53,df= 2 (P=0.77); F= 0%
Testfor overall effect: Z= 215 (P =0.03)

1.2.2 Acupoint application

Gao Dongmei 2019 68 71 62 B3 76%
Jiang Yang 2012 36 45 23 45 131%
Ma Yufen 2020 1] 60 57 60 1.3%
YWang Junli 2013 28 3o 25 30 47%
Subtotal (95% CI) 206 204 26.7%
Total events 192 167

Heterogeneity: Chi*= 053, df=3 (P=091); F=0%
Test for overall effect: Z= 3.54 (P = 0.0004)

1.2.3 Manipulation

Chen Yongfeng 2011 28 30 23 30 4.4%
Ye Min 2020 50 50 50 50
Subtotal (95% CI) 80 80 4.4%

Total events 78 73
Heterogeneity: Not applicable
Test for overall effect: Z=1.71 (P=0.09)

1.2.4 Combination of two external treatment methods

CaoZhi 2018 30 a2 27 32 48%
GaoYonglian 2011 40 45 14 36 49%
Subtotal (95% CI) 7 68  9.7%
Total events 70 LAl

Heterogeneity: Chi*= 2.05, df=1 (P=0.15), F= 51%
Test for overall effect: Z= 4.24 (P < 0.0001)

1.2.5 Acupuncture

Jin Haizhen 2014 23 24 20 24 24%
VWang Juanjuan 2015 30 3z 24 32 43%
YWu Shuwen 2009 28 32 24 30 88%
Subtotal (95% CI) 88 86 15.5%
Total events 81 68

Heterogeneity: Chi*=1.10, df= 2 (P = 0.58); F=0%
Test for overall effect: Z= 2.36 (P=0.02)

1.2.6 Other external treatment methods

Chao Guodong 2017 42 47 25 40  8.2%
Cheng Yanwen 2010 a7 60 50 B0  71%
VWang Jun 2017 32 36 29 36 9.2%
Zeng ¥uezhen 2018 27 30 21 30 6.0%
Subtotal (95% CI) 173 166  30.4%
Total events 158 125

Heterogeneity, Chi*=1.20, df=3 (P = 0.75); F= 0%
Test for overall effect: Z= 3.90 (P < 0.0001)

Total (95% CI) 711

Total events 660 547
Heterogeneity: Chi*=8.32, df=16 (P=0.94); *=0%
Test for overall effect: Z=7.56 (P = 0.00001)
Testfor subgroup differences: Chi*= 2.66. df=5(P=075). F=0%
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Figure 4. Subgroup analysis of total effective rate for functional constipation (FC) treated with traditional Chinese

medicine (TCM) external therapy.

The diagnosis was mainly based on the symp-
toms of the patients [32]. The clinical manifes-
tations vary greatly among individuals, and the
main symptoms include decreased defecation
times (< 3 times/week) and defecation difficul-
ties (which cover a broader scope). The latter

20

includes laborious defecation, difficulty in def-
ecation, a feeling of incomplete defecation,
and time-consuming defecation. In severe
cases, manual-assisted defecation was need-
ed. It was accompanied by abdominal disten-
sion, abdominal pain, and other discomforts
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Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ma Yufen 2020 37.73 645 60 4521 6.38 B0 337% -7.48[-9.78,-5.18] -
Zeng Xuezhen 2019 36.17 8.43 30 5013 6.56 30 22.7% -13.96[17.78,-10.14] —
Zhai Dong 2018 3524 1.56 25 4462 1.86 27 437%  -9.38[10.31,-8.45) =
Total (95% CI) 115 117 100.0%  -9.78[-12.32, -7.23] -

Heterogeneity. Tau®= 3,63, Chi*=8.14,df=2 (P=0.02), F=75% -Z:U 10 0 10 20
Testfor overall effect: Z=7.54 (P < 0.00001) Favours [experimental] Favours [control]

Figure 5. Forest plot of life quality for functional constipation (FC) patients treated with traditional Chinese medicine
(TCM) external therapy.

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% C1
Cao Zhi 2018 581 044 32 831 072 32 102% -250[2.79,-2.21] -
Chao Guodong 2017 069 055 47 154 061 40 103% -0.85[1.10,-0.60] -
Cheng Yanwen 2010 056 119 60 152 083 60 100% -0.96[1.33,-059] -
Guo Qi 2014 063 049 32 157 057 32 103% -0.84[-1.20,-0.68] -
Ma Yufen 2020 047 015 60 089 028 60 106% -0.42[050,-0.34] !
Wang Juanjuan 2015 414 042 32 353 051 32 104% 0.61[0.38, 0.84] -
Wang Jun 2017 516 127 36 402 1.7 36 88% 1.14[0.44,1.84] -
Wu Shuwen 2009 087 052 32 13 053 30 103% -0.43[069,-0.17) bl
Yong Hui 2018 16 122 30 207 123 30 91% -0.47[1.09,019) e
Zhai Dong 2018 26 086 25 203 058 27 99% 0.57[0.17,0.97) ™
Total (95% CI) 386 379 100.0% -0.45[-0.94,0.04] L

Heterogeneity: Tau®= 0.59; Chi*= 347.06, df= 9 (P < 0.00001); F= 97% I T !

- i 10 5 0 5 10
Testfor overall eflect Z=1.78 (P = 0.07) Favours [experimental] Favours [control]

Figure 6. Forest plot of Bristol stool form score for functional constipation (FC) patients treated with traditional Chi-
nese medicine (TCM) external therapy.

Experimental Control Mean Difference Mean Difference
Study or Subgrouy Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Chao Guodong 2017 097 052 47 135 04 40 151% -0.38[-0.58,-0.18] -
Cheng Yanwen 2010 048 076 60 D096 072 60 149% -048[074,-0.27] =
Gao Dongmei 2019 752 28 71 916 353 69 11.1% -1.64[-2.70,-058] -
Wang Juanjuan 2015 166 1939 32 542 187 32 1M.7% -376[4.71,-2.81] -
Wu Shuwen 2009 78 258 32 92 2886 30 94% -1.40[-2.76,-0.04] I
Ye Min 2020 1024 245 50 16.38 3.94 50 9.8% -6.14[7.43,-4.85] I
Yong Hui 2018 12 145 30 2129 30 131% -0.80[-1.49,-011] ™
Zhai Dong 2018 156 05 25 188 05 27 149% -0.32[-0.59,-0.05] ™
Total (95% CI) 347 338 100.0% -1.64 [-2.31,-0.96] L 4

Heterogeneity. Tau®= 0.77, Chi*=128.79, df=7 (P < 0.00001); = 95%

Testfor overall effect Z= 4.77 (P < 0.00001) 10 5 0 5 10

Favours [experimental] Favours [control]

Figure 7. A forest plot of the symptom scores for functional constipation (FC) patients treated with traditional Chi-
nese medicine (TCM) external therapy.

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Cheng Yanwen 2010 45 1.88 60 341 1.1 60 27.2% 1.08 [0.54, 1.64] =
Ma Yufen 2020 319 085 60 3.05 081 60 37.4% 0.14 [-0.16, 0.44]
Zhai Dong 2018 24 064 25 2.03 064 27 354% 0.37[0.02,0.72)
Total (95% C1) 145 147 100.0% 0.48[0.01, 0.95]

Heterogeneity: Tau®= 0.13; Chi*=8.82, df= 2 (P = 0.01), F=77% y T t +

)
oy _ -4 -2 0 2 4
Testfor overall effect 7= 2.02 (P = 0.04) Favours [control] Favours [experimental]

Figure 8. A forest plot of the spontaneous complete bowel movements (SCBM) for functional constipation (FC) pa-
tients treated with traditional Chinese medicine (TCM) external therapy.
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Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Guo Qi 2014 063 049 32 1.57 057 32 227% -0.841.20,-0.68] -
Ma Yufen 2020 042 016 60 086 025 60 265% -0.44[0.52,-0.36) .
WangJun 2017 1.48 115 36 276 1.31 36 142% -1.28[1.85,-0.71) -
Wi Shuwen 2009 1.6 0.54 32 1.8 049 30 228%  -0.20[-0.46, 0.06)
Yong Hui 2018 1.26 1 30 213 128 30 139% -0.87[1.45,-0.29) I
Total (95% CI) 190 188 100.0% -0.68 [-0.99, -0.37] L 4
Heterogeneity: Tau®= 0.09; Chi*= 26.95, df = 4 (P = 0.0001); F= 85% 4 7 2 4

Test for overall effect: Z= 4.26 (P < 0.0001)

@ N7

Favours [experimental] Favours [control]

Figure 9. Defecation time for functional constipation (FC) patients treated with traditional Chinese medicine (TCM)

external therapy.

Experimental Control 0Odds Ratio Odds Ratio
Study or Subgrouw Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chan Guodong 2017 7 a7 22 40 21.3% 0.14[0.05, 0.40] e
Chen Yongfeng 2011 14 30 2330 129%  0.27(0.09,081]
Gao Yonglian 2011 5 45 22 36 22.9% 0.08[0.03,0.25) —
Jin Haizhen 2014 14 24 19 24 8.3% 0.37[0.10,1.32] e
YWang Jun 2017 14 36 19 36 12.2% 0.57 [0.22,1.45] -
Ye Min 2020 2 50 13 50 13.1% 0.12[0.03, 0.56] - -
Zeng Xuezhen 2019 18 30 22 30 9.3% 055([0.18,1.62] I
Total (95% CI) 262 246 100.0% 0.25[0.17, 0.38] ’
Total events 74 140
Heterogeneity: Chi*= 11.19, df= 6 (P = 0.08); F= 46% u o1 0:1 1=u 1001

Test for overall effect: Z= 6.64 (P < 0.00001)

Favours [experimental] Favours [control]

Figure 10. Recurrence rate for functional constipation (FC) patients treated with traditional Chinese medicine (TCM)

external therapy.

Experimental Control Risk Difference Risk Difference
Study or Subgroup  Events  Total Events Total Weight M-H.Random.95% CI M.H, Random. 95% Cl
Cheng Yanwen 2010 0 &0 0 B0 251%  0.00F0.03,003]
Gao Dongmei 2019 27 3 69 219%  -0.02[0.08,005]
Wang Junli 2013 030 0 30 217%  0.00F0.06,0086]
Ve Min 2020 0 80 11 50 150%  -0.22(-0.34,-0.10) -
Yong Hui 2018 230 0 30 164%  0.07[0.04,017)
Total (95% CI) 241 239 100.0%  -0.03[-0.09,0.04]
Total events 4 14
Heterogeneity: Tau?= 0.00; Chi*= 21.86, df= 4 (P = 0.0002); F= 82% B o5 : ol n

Testfor overall effect Z=0.72 (P = 0.47)

Favours [experimental] Favours [control]

Figure 11. A forest plot of the adverse reactions for functional constipation (FC) patients treated with traditional

Chinese medicine (TCM) external therapy.

[33]. This systematic evaluation showed that all
18 included studies [10-27] reported the total
effective rate of TCM external therapy for FC
patients. This therapeutic method can improve
FC patients’ clinical symptoms effectively.

Effect of TCM external therapy on the life qual-
ity

The incidence rate of FC has increased. It was
also common among middle-aged and young
people. Constipation affects the quality of life
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of individuals. Combined with serious cardio-
vascular and cerebrovascular diseases, it even
leads to death due to defecation difficulties
[32]. According to TCM, constipation develops
due to the dysfunction of Zang-Fu organs
(including the large intestine, which conducts
dross and transports body fluids). Curing the
symptoms related to this disease alleviates
the defecation difficulties and also effectively
solves the overall coordination problem of mul-
tiple Zang-Fu organs. Besides oral decoction,
there were various external treatment methods
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[34]. According to the TCM principle of “ascend-
ing spleen Qi and descending stomach Qi”, the
abdominal conception vessels and the spleen
and stomach meridian acupoints of the patients
were stimulated after treatment. The therapeu-
tic agent acts on the body by absorption through
the skin and the mucous membrane, stimulat-
ing the Qi and blood of meridians and collater-
als, adjusting the Zang-Fu, balancing Yin and
Yang, and reconciling Qi and blood. This helps

23

time. The treatment effect can
last for 15 days [35, 36]. This
method has a benign and last-
ing biochemical and physical
stimulation to selected acu-
points, such as immediate stimulation effect,
allogeneic protein effect, stimulation-reaction
effect, selective antagonism effect, and local
tissue medium concentration change [10]. Ma-
nipulation uses certain massage techniques to
stimulate the acupoints on the surface of the
body. It can regulate the function of the gas-
trointestinal tract and accelerate the motility of
the stomach [37]. The mechanical energy
was transformed by continuously manipulating
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stimulation into heat energy, which can pro-
mote intestinal blood circulation and alleviate
intestinal spasms. Furthermore, it regulates
the function of the large intestine to transmit
dross through the specific effect of abdominal
acupoints, gradually restores the autonomous
peristalsis function of the intestine, and en-
ables the patients to defecate autonomously
[27]. Studies have shown that acupoint catgut
embedding excites the parasympathetic nerve,
improves the nerve function of the anorectum,
improves the intestinal smooth muscle tension
and excitability, increases intestinal peristalsis,
accelerates defecation, thus promoting defeca-
tion reflex, restoring the weakened gastrointes-
tinal electrical rhythm of patients to normal,
increasing gastrointestinal fast-wave activity,
strengthening the tension of large intestine,
and being more conducive to defecation [36].
Eight of the included studies [10, 13-15, 20-22,
26] compared the effect of TCM external thera-
py on the symptom scores, suggesting that the
therapeutic method can improve the symptom
scores of FC patients.

Effect of TCM external therapy on defecation
time and recurrence rate in FC patients

The acupoint application of TCM external the-
rapy was based on the meridians & collaterals
theory and the basic theory of traditional
Chinese medicine, integrating acupoints, meri-
dians & collaterals, and medicines. This meth-
od works through two effects: the biological
wave effect and the acupoint effect. By absorb-
ing the energy from the surrounding environ-
ment of the body, it can emit biological waves
of 8-14 ym. When acting on the human body, it
produces a biological resonance effect through
absorption, transmission, reflection, and pene-
tration, thus stimulating the activity of muscle
cells [17]. Medicines have a stimulating and
regulating effect by acting on the correspond-
ing acupoints of the body. It works through the
absorption of medicines, which helps to adjust
the human Zang-Fu function accordingly, thus
enhancing the therapeutic effect. This method
is noninvasive, simple and inexpensive, and
has a wide application [38]. The results of a
meta-analysis in a study by Tingting et al. [39]
showed that TCM can effectively shorten the
defecation time of chronic FC patients and
reduce the recurrence rate.

24

Effect of TCM external therapy on SCBM of FC
patients

The moxibustion method of TCM external thera-
py involves broiling the skin surface of acu-
points at low temperatures by burning moxa
sticks or moxa cigars, which warns the meridi-
ans and harmonizes Qi & blood. Clinically,
warming-needling moxibustion, salt-partition
moxibustion, conventional acupuncture, and
other external treatment methods were used
according to syndrome differentiation. It can
dredge the Qi and blood of patients’ meridians
and collaterals and regulate the Yin and Yang of
Zang-Fu organs, thus promoting the Qi mecha-
nism and defecation. Three studies included
here [10, 21, 25] compared the impact of TCM
external therapy on SCBM, suggesting that the
therapeutic method can increase the SCBM of
FC patients.

Limitations of this study

The limitations of the included studies were as
follows: (1) They were all Chinese studies, and
the population was not diverse. (2) The overall
quality of the studies was not high, and most
literature did not specifically describe the ran-
domized method; The sample size was small,
and the studies did not describe in detail the
estimation of sample size, loss of follow-up,
and drop-out and elimination of cases; Most
studies lacked follow-up, and thus, there was a
certain lack of verification and one-sidedness
in the long-term efficacy and safety evaluation
of such studies. (3) The diagnosis and efficacy
evaluation criteria of various studies were not
uniform, there were many treatment methods
of TCM external therapy, and the operation pro-
cess and the intervention course were incon-
sistent, which affected the stability of the study.
More rigorous research is therefore required.
While focusing on randomized double-blind
studies, the observation of long-term curative
effects should be strengthened, the lost-to-fol-
low-up should be supplemented, drop-out and
eliminated cases should be recorded and
accounted for, and the negative results should
be considered. We aim to conduct large-sam-
ple, multi-center, randomized controlled, dou-
ble-blind, and high-quality studies that provide
clinical trial data on evidence-based FC treat-
ment by TCM external therapy.
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In conclusion, TCM external therapy has good
clinical efficacy in treating FC patients. It can
effectively improve the total clinical effective
rate and the patient’s quality of life, reduce
constipation symptoms, shorten defecation
time and SCBM, and reduce the recurrence
rate. This therapy has no adverse reaction and
can be widely applied in clinical practice.
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