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Objective: To analyze the prevalence and risk factors of constipation after thoracolumbar 
vertebral compression fractures (TVCFs).
Methods: This retrospective study reviews the records of patients hospitalized between 
January 1, 2017 and December 31, 2018 with TVCFs. A total of 117 patient’s records are 
included (n = 117). Univariate and multivariate analysis using the logistic regression method 
are carried out to identify the prevalence and potential risk factors for constipation after 
TVCF, including gender, age, number of fractured vertebrae, major segment of vertebral 
fracture, degree of compression, use of painkillers, diabetes, and the intervention of 
Zengyechengqi decoction.
Results: Among the 117 patients with TVCFs that were included in this study, 83 (70.9%) 
patients developed constipation. Univariate analysis showed that the factors of degree of 
vertebral compression and the preintervention of Zengyechengqi decoction had statistically 
significant effects on the incidence of constipation after TVCF (P < 0.05), indicating that 
they might contribute to the incidence of constipation after TVCF. Multivariate logistic 
regression analysis showed that degree of vertebral compression was a risk factor (P < 
0.05), while preintervention of Zengyechengqi decoction was a protective factor (P < 0.05), 
for constipation after TVCF.
Conclusion: Patients with vertebral fractures featuring a higher degree of compression may 
have a higher risk of constipation. Preintervention of Zengyechengqi decoction can reduce 
the incidence of constipation after TVCF.
Keywords: constipation, degree of vertebral compression, risk factors, thoracolumbar 
vertebral compression fractures, Zengyechengqi decoction

Introduction
Thoracolumbar vertebral compression fractures (TVCFs) have a high incidence in 
the elderly population.1 For every 100 people of more than 70, 20 new vertebral 
osteoporotic fractures occurred each year.2 Constipation is one of the most common 
complications after TVCF, which may induce abdominal distention, appetite loss, 
nausea, other uncomfortable symptoms, and even progressive aggravation of con
stipation, drug dependence, internal water and electrolyte imbalance, intestinal 
obstruction, intracranial hemorrhage, thrombus shedding, and myocardial 
infarction.3 When constipation occurred after TVCFs, the most commonly used 
drugs include lactulose, polyethylene glycol, senna, etc., lactulose and polyethylene 
glycol have a too slow effect; The dosage of senna is difficult to control, which can 
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easily cause severe diarrhea and aggravate the discomfort 
of patients. None of these drugs are suitable for constipa
tion prevention after TVCFs. The data on the prevalence 
and risk factors of constipation after TVCF are limited. It 
is extremely important to provide preventive measures to 
improve the patient’s quality of life during fracture 
treatment.

Zengyechengqi decoction is one of the most famous 
traditional Chinese medicine (TCM) decoctions; it was 
first used in the classic TCM book Analysis of Heart 
Diseases. It consists of rhubarb, mirabilite, rehmanniae, 
scrophulariae, and radix ophiopogonis. Zengyechengqi 
decoctions are mainly used for constipation and abdominal 
distension and have been used for more than 300 years.4 

Rhubarb and mirabilite are purgative, while scrophulariae 
and radix ophiopogonis nourish Yin and blood, playing the 
positive role of strengthening the body‘s resistance.5 

Zengyechengqi decoction can enable Qi, blood and fluid 
recovery in the body, that is, maintain the physiological 
barrier of the body and remove pathological products, such 
as toxic heat, phlegm, dampness, and blood stasis. 
Zengyechengqi decoction is also used to treat irritable 
bowel syndrome and senile constipation.6

In this study, we retrospectively analyzed the demo
graphic and clinical characteristics of patients with TVCF 
to identify the prevalence and potential risk factors for 
constipation after TVCF; these data included gender, age, 
number of fractured vertebrae, major segment of vertebral 
fracture, degree of compression, use of painkillers, dia
betes, and the intervention of Zengyechengqi decoction. 
The purpose of the article is to analyze the prevalence and 
risk factors of constipation after TVCFs, and explore the 
effect of the traditional Chinese medicine Zengyechengqi 
decoction.

Materials and Methods
Data Collection
The medical records of 309 hospitalized patients between 
January 1, 2017 and December 31, 2018 with TVCF were 
reviewed. The inclusion criteria were: (1) age ≥ 60 years 
old, (2) a history of trauma, (3) hospitalization within 24 
hours of fracture, and (4) diagnosed with TVCF. The 
exclusion criteria were: patients (1) with other tissue inju
ries, such as transverse process fracture, pelvic fractures, 
etc. have been excluded, (2) with tumors, colon polyps, 
other intestinal organic lesions, or other gastrointestinal 
tract diseases, (3) who had been treated by a therapist 

who affects gastrointestinal motility, (4) taking any other 
medication (except painkillers) that may cause constipa
tion, (5) with spinal cord injury, and (6) with incomplete 
medical records. Finally, a total of 117 patients who met 
these criteria were enrolled and their clinical data, includ
ing gender, age, number of fractured vertebrae, the main 
fracture segment, the degree of vertebral compression, 
TCM syndrome type, use of painkillers, diabetes, use of 
TCM Zengyechengqi decoction intervention, and the 
occurrence of constipation, were analyzed. This study 
was approved by the Ethics Committee of Wuxi TCM 
Hospital, and the Clinical trial registration number is 
ChiCTR2000038332. This study complies with the 
Declaration of Helsinki. All of the included patients gave 
their written informed consent.

Diagnostic Criteria of TVCF
The diagnosis of TVCF was based on Mauch et al:7 (1) 
patients with a history of trauma, (2) patients with symp
toms of back or low back pain, (3) patients with obvious 
tenderness and pain on percussion of back or low back; (4) 
X-ray and CT images revealing TVCF; and (5) MRI 
revealing a recent vertebral compression fracture: Most 
of the recent vertebral compression fractures show wedge- 
shaped vertebral bodies on MRI (A few fractures have no 
wedge-shaped), with low signal changes on T1W1 and 
high signal changes on T2W2 images.

Some patients received conservative treatment. And 
some patients received percutaneous kyphoplasty. The 
indication for the operation: (1) Symptomatic vertebral 
angioma. (2) Painful vertebral body tumors and acetabular 
tumors. (3) Severe painful osteoporosis with loss of height 
and/or with compression fractures of vertebral bodies.

Diagnostic Criteria of Constipation
The diagnosis of constipation was based on the Rome IV 
criteria:8 patients with (1) symptoms of lumpy or hard 
stools, (2) patients with symptoms of a prolonged period 
between bowel movements, ie, > 2-day interval; and (3) 
patients with extremely dry excrement, accompanied by 
symptoms of fatigue, intolerance, and other discomforts.

Classification of Vertebral Compression 
Degree
The criteria were based on the Genant image 
classification,7 compared with the height of the relevant 
vertebra before fracture: (1) mild compression, 20% ~ 
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25% degree of vertebral compression; (2) moderate com
pression, 25% ~ 40% degree of vertebral compression; and 
(3) severe compression, >40% degree of vertebral 
compression.

Diagnosis of TCM Syndrome
According to the medical records, two types of TCM 
syndrome were included: Qi stagnation/blood stasis syn
drome and liver/kidney insufficiency syndrome. According 
to the TCM syndrome type standard,9 Qi stagnation/blood 
stasis syndrome of TVCF was mainly manifested by pain 
in the lumbar region, fixed pain position, bruising of the 
back especially in the lumbar region, a dark red or thinly 
coated tongue, and an astringent pulse string. Liver/kidney 
insufficiency syndrome was mainly manifested by mild 
lumbar pain, pain when turning over, weakness of the 
waist and knees, dry eyes, a pale white or dry red tongue, 
and a weak pulse.

Zengyechengqi Decoction Treatment
The composition of the Zengyechengqi decoction was as 
follows: scrophularia (30g), radix ophiopogonis (24g), 
rehmanniae (24g), rhubarb (9g), and mirabilite (4.5g). 
The decoction was prepared by boiling the crude herbs 
in 2000 mL of water until the water reduced to 500 mL as 
previously described.10,11 Then, the decoction was fil
tered and divided into two doses (250 mL each). 
According to the traditional Chinese medicine, 
Zengyechengqi decoction could be used for patients 
who meet the following criteria: 1) aged 50–85 years 
old, 2) slow movement, 3) speak in a low voice, 4) 
limited joint mobility, 5) not eating or drinking enough, 6) 
red-colored tongue, 7) constipation. All patients who 
were given Zengyechengqi decoction in this study met 
the above-mentioned criteria. They were given the decoc
tion twice a day (250 mL each time) from the first day of 
their admission.

Statistical Analysis
SPSS 25.0 software was used for the data collation, sta
tistics and analyses. A χ2 test was used for univariate 
analysis of each factor, and P < 0.05 was used to screen 
for the possible correlation factors with statistical signifi
cance under a single-factor action. Multivariate logistic 
regression analysis was used to screen for the possible 
correlation factors after univariate analysis, and, again, 
P < 0.05 was considered as statistically significant.

Results
Demographic and Clinical Characteristic 
of Patients with Constipation After TVCF
All patients included in this study were tested for neurologi
cal deficits and the results showed that their neurological 
function was normal. The trauma mechanism of all these 
patients was osteoporotic fracture. The patients (n=29) sub
jected to surgical treatment received percutaneous kypho
plasty within 3D. The patients who complained severe pain 
were given non-steroidal anti-inflammatory drugs, such as 
loxoprofen sodium, diclofenac sodium, or aceclofenac. Data 
from 117 cases of TVCF were analyzed using the χ2 test. The 
results showed that the factors of degree of vertebral com
pression and the preintervention of Zengyechengqi decoction 
both had a significant impact on constipation after TVCF (P 
< 0.05), which may be directly related to the onset of the 
constipation (Table 1).

Multivariate Binary Logistic Regression 
Analysis of Constipation After TVCF
According to the results of the univariate analysis, the frac
ture compression degree and the preintervention of 
Zengyechengqi decoction may influence the incidence of 
constipation after TVCF (P < 0.05). These two factors were 
included in the multivariate binary logistic regression analy
sis. The results show that the factors of vertebral compression 
degree and the preintervention factor of liquid and air- 
bearing decoction were independent influencing factors of 
constipation after TVCF (P < 0.05). Vertebral compression 
degree is a risk factor (P < 0.05), while the preintervention 
factor of Zenglizhenqi decoction is a protective factor of 
constipation after TVCF (P < 0.05). (Table 2, Figure 1)

Discussion
Constipation is one of the most common complications 
after TVCF, with an incidence of 36%–63%.3 It often 
leads to abdominal distention, appetite loss, nausea, and, 
in severe cases, even intestinal obstruction, intracranial 
hemorrhage, and myocardial infarction.7 The previous lit
erature has considered the causes to be long-term bed rest, 
hematoma compression, psychological factors, and diet, 
among others.12–14 According to our study, constipation 
occurred in 83 cases, with an incidence rate of 70.94%. 
Therefore, it is important to take advance preventive mea
sures for the population at high-risk of constipation after 
TVCF. Gender, age, number of fractured vertebrae, major 
segment of vertebral fracture, degree of compression, use 
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of painkillers, and diabetes are potential related factors for 
constipation.15 The use of TCM Zengyechengqi decoction 
may also be an important factor in constipation. Thus, we 
included these factors in the univariate analysis. The 
results suggested that the degree of vertebral compression 
and preintervention of TCM Zengyechengqi decoction had 
a significant impact on constipation (P < 0.05), suggesting 
that they were possible related factors of constipation. The 
preintervention factor of Zengyechengqi decoction is 
a protective factor of constipation after TVCF (P < 0.05) 

that is negatively correlated with the occurrence of 
constipation.

Subsequently, the degree of vertebral compression was 
included in the multivariate logistic regression analysis. The 
results showed that degree of vertebral compression was a risk 
factor for constipation after TVCF (P < 0.05). The heavier the 
degree of vertebral compression, the higher the risk of con
stipation. This may be due to retroperitoneal hematoma after 
fracture. On vertebral body compression, the vessels in the 
vertebral body are prone to damage, rupture, and hemorrhage, 

Table 1 Demographic and Clinical Characteristic of Patients with Constipation After TVCF (n=117)

Total Number of 
Patients (%)

Number of 
Constipation 
Patients (%)

Number of 
Patients without 
Constipation (%)

χ2 P value

Patients (n) 117 (100%) 83 (70.9%) 34 (29.1%)

Gender 0.003 0.957

Female 96 (82.1%) 68 (81.9%) 28 (82.4%)

Male 21 (17.9%) 15 (18.1%) 6 (17.6) 0.952 0.621

Age
60~69y 66 (56.4%) 48 (57.8%) 18 (53.0%)

70~79 y 36 (30.8%) 26 (31.3%) 10 (29.4%)

≥80 y 15 (12.8%) 9 (10.8%) 6 (17.6%)

Number of fractured vertebrae 0.095 0.953

1 98 (83.8%) 70 (84.3%) 28 (82.4%)
2 10 (8.5%) 7 (8.4%) 3 (8.8%)

≥3 9 (7.7%) 6 (7.2%) 3 (8.8%)

Main fracture segment 0.404 0.817

Thoracic segments (T10 and above) 5 (4.3%) 3 (3.6%) 2 (5.9%)

Thoracic-lumbar segment (T11~L2) 93 (79.5%) 67 (80.7%) 26 (76.5%)
Lumbar segment (L3 and below) 19 (16.2%) 13 (15.7%) 6 (17.6%)

Degree of vertebrae compression 18.019 0.000*
Mild 42 (35.9%) 20 (24.1%) 22 (64.7%)

Moderate 46 (39.3%) 37 (44.6%) 9 (26.5%)

Severe 29 (24.8%) 26 (31.3%) 3 (8.8%)

TCM syndrome type 2.583 0.108

Qi stagnation/blood stasis 106 (90.6%) 78 (94.0%) 28 (82.4%)
Liver/kidney insufficiency 11 (9.4%) 5 (6.0%) 6 (17.6%)

Use of painkillers 0.016 0.900
No 54 (46.2%) 38 (45.8%) 16 (47.1%)

Yes 63 (53.8%) 45 (54.2%) 18 (52.9%)

Diabetes 0.007 0.932

No 102 (87.2%) 73 (88.0%) 29 (85.3%)

Yes 15 (12.8%) 10 (12.0%) 5 (14.7%)

Use of Zengyechengqi decoction 19.570 0.000*

No 90 (76.9%) 73 (88.0%) 17 (50%)
Yes 27 (23.1%) 10 (12.0%) 17 (50%)

Note: *P<0.05.

https://doi.org/10.2147/IJGM.S320953                                                                                                                                                                                                                                 

DovePress                                                                                                                                   

International Journal of General Medicine 2021:14 4120

Yin et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


forming a hematoma that compresses the posterior perito
neum, leading to compression of the posterior peritoneum, 
resultant uplift of the torus ligament, and consequently com
pression of the duodenum.16 The sympathetic ganglia are 
located anteriorly and bilaterally to the spine. After the occur
rence of a vertebral compression fracture, a concomitant 
hematoma would continue to stimulate the sympathetic gang
lia, which would prolong sympathetic nerve stimulation, 
thereby inhibiting gastrointestinal activity, leading to diffi
culty in excretion of stool and subsequent constipation.

Moreover, we also found that the preintervention factor of 
Zengyechengqi decoction was a protective factor for constipa
tion after TVCF (P < 0.05). Zengyechengqi decoction is 
a well-known TCM decoction that is used for constipation 
and abdominal distension. According to TCM theory, when 
compression of the vertebral body occurs, the body undergoes 
traumatic stimulation, and the vital Qi is therefore relatively 
deficient. The use of diarrhea medicine to treat constipation 
can easily cause further damage to the vital Qi, which is 
a secondary detriment to the body.17 Some drugs should be 
added simultaneously to help maintain the vital Qi, fulfilling 
the dual roles of intervention and alleviation. Wang et al18 set 
up a model of heat-clotted intestinal syndrome constipation in 

rats and found that Zengyechengqi decoction repaired the 
normal physiological structure of the intestinal tissues, 
enhanced intestinal immunity, and reduced the amount of 
inflammatory substances, such as IL-6, IL-1 and TNF-α, in 
the serum. This experiment proved that Zengyechengqi decoc
tion had a definite therapeutic effect on constipation in an 
animal model. Peng et al19 found that ZengyeChengqi 
Decoction could enhance the antioxidant capacity of elderly 
mice with constipation of deficiency of Yin fluid and body 
fluid and had the effect of anti-oxidative stress. Jiang and 
Deng20 found that Zengyechengqi decoction can improve the 
imbalance of intestinal flora in rats with intestinal flora dis
order, reduce the content of serum inflammatory factors, and 
regulate the secretion of neuropeptides. Xin and Zhang21 

showed that the treatment of Zhengyishengqi decoction 
relieved the clinical symptoms in 90% of the patients with 
chronic constipation. Zhang22 found that approximately 
90.7% of elderly patients with constipation after femoral 
neck and intertrochanteric fractures could obtain significant 
relief from constipation after oral treatment with 
Zengyechengqi decoction. Chen23 treated patients with con
stipation caused by opioids with Zengyechengqi decoction or 
lactulose for seven days and found that Zengyechengqi 

Table 2 Multivariate Analysis of Possible Related Factors

Factors β OR 95% Cl P value

Mild vertebrae compression –
Moderate vertebrae compression 1.415 4.118 1.487~11.401 0.006*

Severe vertebrae compression 1.989 7.311 1.802~29.660 0.005*

Use of Zengyechengqi decoction −1.789 0.167 0.061~0.459 0.001*

Note: *P<0.05.

Figure 1 Multivariate analysis of possible related factors.
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decoction was effective in 94.4% of the patients, and lactulose 
was effective in only 81.5%; there was a statistical difference 
in the efficacy between these two groups. The above findings 
indicate that Zengyechengqi decoction has a definite therapeu
tic effect on constipation in patients who are suffering with this 
condition. Consistently, our data showed that the preinterven
tion of Zengyechengqi decoction had a beneficial effect on 
prevention of constipation in patients with TVCF.

There are few reports on the risk factors of constipa
tion after thoracolumbar fractures at present. Lu et al 
reported a study on the curative effect of Zengye 
Chengqi Decoction on abdominal distension and consti
pation after thoracolumbar compression fracture, taking 
Zengye Chengqi Decoction can improve flatus, stool 
improved thoracolumbar compression fractures patients 
with symptoms of gastrointestinal dysfunction and its 
clinical efficacy is better than conventional Western 
medicine treatment, it can be faster, better recovery of 
gastrointestinal function.24 But this study was not 
a study on prophylactic use of drugs. Zhang treated 60 
cases of constipation after acute thoracolumbar compres
sibility fracture by orally adding liquid Chengqi 
Decoction combined with its preparation ion transduc
tion, and achieved good curative effect.25 This is the first 
study using Zengye Chengqi Decoction as a preventive 
factor for constipation after thoracolumbar fractures, 
which is different from other studies.

There are some limitations in this study. First, other 
factors that might affect constipation, such as meals at the 
hospital, ambulation situation, constipation history, and daily 
activities, were not analyzed in this study as this information 
was not available in the medical records of all patients. 
Second, all patients included in this study were tested for 
neurological deficits and the results showed that their neu
rological function was normal. Further investigations are 
needed to explore whether neurological deficits would be 
a risk factor for TVCF patients. Third, the sample size of this 
study was relatively small. Multi-center studies with a large 
sample size are needed to validate the results of this study. 
Fourth, there is no analysis on the degree of fracture affected 
the constipation which need a further investigation.

Conclusion
In this study, we retrospectively reviewed the constipation 
status of elderly patients after TVCFs. Our results showed 
that patients with vertebral fractures featuring a higher 
degree of compression may have a higher risk of constipa
tion. The preintervention of Zengyechengqi decoction 

reduced the incidence of constipation after TVCFs, sug
gesting that Zengyechengqi decoction might be used to 
alleviate constipation in elderly patients after TVCFs.
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