
Abstract. – OBJECTIVE: to discuss the ap-
plication value of evidence-based nursing
(EBN) on orthopedic trauma patients’ perioper-
ative vagus reflex intervention effect.

PATIENTS AND METHODS: Eighty-six pa-
tients were selected, who were hospitalized in
orthopedics department of our hospital be-
cause of trauma from March, 2013 to March,
2014. Then, they were divided into the control
group (n = 41 cases) and the treatment group (n
= 45 cases) according to random number table
after obtaining the consent of the Hospital
Ethics Committee and the informed consent of
the patients as well as their relatives. Control
group patients were treated with conventional
nursing before, during and after operation, and
treatment group patients were treated with
EBN. Then, the incidence of vagal reflex on the
two groups of patients was compared. HRV fre-
quency domain was applied to analyze the dif-
ferences of autonomic nervous function
changes on the two groups of patients, and
ELISA test was taken to detect the differences
of the concentration change of serum TNF-αα
and IL-6.

RESULTS: The prevalence of vagal reflex on
patients in treatment group was significantly
lower than that in the control group, with statis-
tically significant difference (p < 0.05); low fre-
quency (LF) and high frequency (HF) on pa-
tients from both groups decreased after treat-
ment while LF/HF increased, and LF and HF on
patients of the treatment group decreased more
significantly and LF/HF increased more signifi-
cantly than those of the control group, with sta-
tistically significant difference (p < 0.05); the
concentration of TNF-αα and IL-6 on both groups
of patients after nursing also decreased, and
the treatment group decreased more signifi-
cantly, with statistically significant difference (p
< 0.05). 

CONCLUSIONS: EBN could reduce the preva-
lence of vagal reflex to some extent on periop-
erative orthopedic trauma patients. It might be
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because EBN could improve vagal tone and re-
duce the concentration of TNF-αα and IL-6.
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tive period, Vagus, HRV frequency domain analysis.

Introduction

Nowadays, disability rate and lethality resulted
from traffic accidents are higher than that from the
chronic disease, such as cardiovascular and cere-
brovascular diseases, and malignant tumor. Ortho-
pedic trauma, because of its high morbidity, com-
plicated pathology, more complication, poor prog-
nosis, and high medical expense, has become a se-
rious public health problem. The activation of
body’s stress response after orthopedic trauma, the
activation or inhibition of autonomic nerves sys-
tem (which includes sympathetic nerve and
parasympathetic nerve) and endocrine (which in-
clude the hypothalamus, pituitary, and target en-
docrine gland axis), and inflammatory response
(which includes inflammatory factors such as
TNF-α and IL-6, and inflammatory cells, such as
neutrophils and lymphocytes as well as extracellu-
lar matrix) would all be involved in the occur-
rence, progress, and prognosis of diseases1,2. Early
and timely surgical treatment after orthopedic
trauma is quite significant in the prognosis of the
patients. Researches have shown that inflammato-
ry responses after orthopedic trauma were related
with vagal tone, which means that once the vagal
tone increased, the inflammatory response would
be mitigated so that prognosis could be im-
proved3,4. EBN is a kind of science-based nursing
model, which has significant effect in improving
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ation plan. After they were hospitalized, doctors
immediately opened their venous channel, moni-
tored their vital signs, actively conducted anti-
shock, anti-infection, and complication preven-
tion treatment. Then, control group patients were
treated with conventional nursing, including pre-
operative health education, which required to edu-
cate the patients with relevant knowledge about
their diseases, to ease or remove their fears with
psychological nursing, and to alleviate their gas-
trointestinal reaction with diet nursing; intra oper-
ative cooperation was done, which required to ob-
serve the patients’ vital signs and the patients
were asked to transfer their attention at extuba-
tion; postoperative pressure bandaging on the
puncture point and continuous electrocardiograph
monitoring, and so on were conducted (Table I).

Observational Index
The occurrence of vagal reflex on the two

groups of patients was compared. HRV frequen-
cy domain to analyze the differences of autonom-
ic nervous function changes on the two groups of
patients was applied, and ELISA to detect the
differences of the concentration change of serum
TNF-α and IL-6 was conducted.

Judgment indicators of vagal reflex: (1) Unto-
ward effects, such as chest distress, short of
breath, pale complexion, sweating, nausea, and
vomiting. (2) Compared with the condition be-
fore decannulation, heart rate decreased by 10
times/min and blood pressure decreased by 15
mmHg. The occurrence of any one of the above
two indicators could be considered as vagal re-
flex of clinical significance. By means of Holter
recorder (model DIG 40, DME company, Madi-
son Heigts, MI, USA) and HRV analysis soft-
ware (version V1.1 Department of Applied
Physics, University of Kuopio, Finland), patients’
electrocardiogram under a quiet, prostrate state
for 30 min between 7 o’clock to 9 o’clock in the
morning was monitored. Discontinuously chose
three time slots and took the average. Premature
beat free 6-min RR interval to conduct hearth
rate variability (HRV) analysis was selected, and
the three frequency-domain indices, low frequen-
cy (LF), high frequency (HF), and LF/HF
through automatic recursive method were ob-
tained. Three milliliter of fasting venous blood
was collected; it immediately was placed on ice
for 60 min until natural coagulation. Then, cen-
trifuged with 400 g for 15 min under 4°C, trans-
ferred the serum to another Ep tube, centrifuged
again with 10,000 g for 5 min under 4°C and,

the patients’ psychological state, and increasing
the doctor–patient harmony5. This study further in-
vestigates the application value of EBN on ortho-
pedic trauma patients’ perioperative vagus reflex
intervention effect.

Patients and Methods

General Material
Eighty-six patients were selected, who were

hospitalized in orthopedics department of our hos-
pital because of trauma from March, 2013 to
March, 2014. All of the selected patients were di-
agnosed with a history of trauma and with physi-
cal signs of fracture, soft tissue injury, and neu-
rovascular injury through clinical examination,
and were confirmed through imaging x-ray, CT, or
MRI. In this study, the 86 cases were divided into
the control group (n = 41 cases) and the treatment
group (n = 45 cases) according to random number
table after obtaining the consent of the Hospital
Ethics Committee and the informed consent of the
patients as well as their relatives. In the control
group, 26 cases were male while 15 cases were fe-
male, being aged from 28 to 73 years old, on aver-
age 43.6 ± 12.7 years old, 23 cases of traffic acci-
dent, 18 cases of falling damage, nine cases of up-
per limb injury, 12 cases of lower limb injury, six
cases of head trauma, five cases of chest injury,
eight cases of abdomen injury, and one case of
pelvic injury. In the treatment group, 28 cases
were male while 17 cases were female, being aged
from 25 to 78 years old, on average 44.5 ± 13.3
years old, 26 cases of traffic accident, 19 cases of
falling damage, nine cases of upper limb injury, 13
cases of lower limb injury, seven cases of head
trauma, five cases of chest injury, nine cases of ab-
domen injury, and two cases of pelvic injury. Dif-
ferences had no statistical significance (p > 0.05)
after comparison on gender, age, trauma site, and
trauma causes between the two groups of patients.
Exclusion criteria: 1. Age < 18 years old, and ≥ 80
years old; 2. Malignant bone tumors, multiple in-
juries; 3. Hemorrhagic shock and severe infection
in 24 h; 4. Serious liver and kidney dysfunction,
disturbance of blood coagulation, pregnancy, se-
vere neurosis and poor compliance, and patients
who reject the study and so on. 

Methods
All of the patients were given a disease evalua-

tion by professionally experienced doctor and ap-
plied with a reasonable medical and surgical oper-
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then, stored under −70°C for inspection. Sand-
wich method ELISA kit was used on both TNF-α
and IL-6 (eBioscience Corporation, San Diego,
CA, USA) and the operation was conducted
strictly in accordance with the kit specification. 

Statistical Analisys
SPSS 17.0 software package (SPSS Inc.,

Chicago, IL, USA) was used to make statistical
treatment of relevant data, case number or per-
centage was used to express enumeration data, χ2

test and Fisher exact propability were used to test
comparisons among groups; mean ± standard de-
viation was used to express measurement data, t-
test was used to make comparisons among
groups. p < 0.05 was regarded as statistical sig-
nificance.

Results

Comparison of Vagal Reflex Prevalence
on Both Groups of Patients

Both the intraoperative and postoperative va-
gal reflex prevalences of the treatment group
were lower than those of the control group, and
difference has statistical significance (p < 0.05)
(Table II).

Comparison of Autonomic Nerve 
Function Change in Both Groups 
of Patients

The difference of low frequency (LF), high
frequency (HF), and LF/HF on both groups of
patients before operation had no statistical signif-
icance (p > 0.05); LF and HF on patients from
both groups decreased after operation while
LF/HF increased, and LF and HF on patients of
the treatment group decreased more significantly
and LF/HF increased more significantly than
those of the control group. Differences have sta-
tistically significance (p < 0.05) (Table III).

Comparison of the Concentration 
of TNF-α and IL-6 on Both Groups 
of Patients

Difference of the concentration of TNF-α and
IL-6 between the two groups of patients before
operation has no statistical significance (p >
0.05); the concentration of TNF-α and IL-6 on
both groups of patients after operation decreased,
and the treatment group decreased more than the
control group. Differences had statistical signifi-
cance (p < 0.05) (Table IV).Ti
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Discussion

The body’s stress reaction after trauma in-
creased, neuroendocrine system was activated,
hormones such as corticotrophin-releasing hor-
mone, glucocorticoid, catecholamines, and nora-
drenaline were expanded extraordinary, the sym-
pathetic nervous system activity increased signif-
icantly while vagal tone significantly reduced.
Research has shown that autonomic nerve func-
tion was closely related to inflammatory re-
sponse6. Wang et al (Nature 2003; 421: 384-388)
have discovered that tThe application of nicotine
or direct current to stimulate vagus could signifi-
cantly reduce the concentration of TNF-α and
HMGB-1 in the serum of sepsis mice, and inhibit
the tissue injuries and death. This kind of neu-
ronal signaling was defined as “cholinergic anti-

inflammatory pathway”. Vagus reflex’s effect in
adjusting inflammatory response could be
achieved by adjusting the distribution of lympho-
cytes, changing body fluid and cellular immune
function and also influencing the number of
Thl/Th2 cytokines7,8.

Early surgical treatment on orthopedic trauma
patients could significantly improve the clinical
effect and long-term prognosis, but a low early
vagal tone would also affect the surgical effect9.
EBN was a complete set of nursing care plan,
which was made out on the basis of the latest
currently available research and the nurses’ abili-
ties. It had given full consideration to the actual
situation of patients and combined the patients’
individual demands, past clinical experience, and
the existing research conclusions together, thus
could be used as basis for clinical nursing deci-

Reflex prevalence

Group Case Preoperation Postoperation

The control group 41 5 (12.20) 3 (7.32)
The treatment group 45 3 (6.67) 1 (2.22)
χ2 3.351 3.946
p 0.026 0.024

Table II. Comparison of vagal reflex prevalence between both groups of patients [case (%)].

LF (ν) HF (ν) LF/HF

Group Preoperation Postoperation Preoperation Postoperation Preoperation Postoperation

The control group 72.12 ± 23.64 58.67 ± 16.65 24.16 ± 5.54 18.64 ± 3.8 8.47 ± 1.23 9.36 ± 1.03
The treatment group 73.44 ± 19.46 43.29 ± 15.48 25.31 ± 6.37 14.48 ± 7.5 8.31 ± 1.24 12.38 ± 2.14
t 0.324 3.026 0.364 3.625 0.715 3.128
p 0.512 0.027 0.932 0.012 0.658 0.023

Table III. Comparison of autonomic nerve function change in both groups of patients.

TNF-αα (pg/ml) IL-6 (pg/ml)

Group Preoperation Postoperation Preoperation Postoperation

The control group 18.37 ± 6.28 13.24 ± 4.06 124.32 ± 43.51 94.72 ± 35.01
The treatment group 19.64 ± 5.29 8.15 ± 2.14 135.28 ± 54.26 72.15 ± 32.67
t 0.123 4.025 0.915 4.328
p 0.814 <0.001 0.726 <0.001

Table IV. Comparison of the concentration of TNF-α and IL-6 on both groups of patients.
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sion. EBN was a practicing process that clinical
nurses carried out while nursing intervention on
patients10. As modern medicine develops continu-
ously, EBN has already become one important
trend for current nursing development. The clini-
cal application of EBN could greatly improve
clinical treatment effects11.

From this study, we could come to that: the
occurrence of vagal reflex on patients in treat-
ment group was significantly lower than that of
the control group, with statistically significant
difference; LF and HF on patients from both
groups decreased after treatment while LF/HF
increased, and LF and HF on patients of the
treatment group decreased more significantly
and LF/HF increased more significantly than
those of the control group, with statistically sig-
nificant difference. The concentration of TNF-α
and IL-6 on both groups of patients after nursing
also decreased, and the treatment group de-
creased more significantly, with statistically sig-
nificant difference. Features of vasovagal reflex-
es: the decline of heart rate and blood pressure,
nausea, vomiting, cold sweats, palpitation, chest
distress and even cold limbs and pale complex-
ion, etc. Causes of vasovagal reflexes: (1) in ear-
ly period, patients were lost in an extreme panic
state, the body’s autonomic nerve dysfunctioned,
sympathetic nerve got extremely excited, secre-
tion of catecholamine increased, vasoconstric-
tion stimulated, myocardial contraction strength-
ened, negative feedback to adjust the carotid si-
nus pressure sensors, and further led to the re-
duction of vagal tone and the enhancement of re-
flex12,13. (2) Intraoperative stimulation on blood
vessels and nerves. (3) A large amount of vagal
endings were distributed around blood vessels,
and any improper nursing would retract, stimu-
late the vagus on the vascular wall14,15. (4) Ex-
cessive local dressing pressure resulted from
postoperative external fixation and drainage tube
pulling out, and increased or interrupted local
blood flow would lead to the increase of artery
tension on pressure point, the expansion of
blood vessels, the excitability of receptor, and fi-
nally the induction of vagal reflex16. (5) Trau-
matic shock, septic shock and reperfusion injury
could stimulate hypothalamus to secrete vaso-
pressin, cause vascular smooth muscle to con-
tract, and finally result in vagal reflex17. (6) Posi-
tion factors and so on. Professional, detailed
EBN modality (as described in the above form)
could significantly reduce the appearance of va-
gal reflex17,18.

Conclusions

EBN could reduce the occurrence of vagal re-
flex to some extent on perioperative orthopedic
trauma patients. It might be because EBN could
improve vagal tone and reduce the concentration
of TNF-α and IL-6.
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