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Abstract. – OBJECTIVE: To compare the effects

of two different analgesia methods on postoperative
pain of patients with moderate and severe craniocerebral injury who had an emergency operation.
PATIENTS AND METHODS: In this study, 64 patients who were treated in our hospital from January
2015 to January 2016 and diagnosed with acute
craniocerebral injury, were consecutively selected.
The patients were divided into the propofol total intravenous anesthesia group (the observation group)
and the isoflurane intravenous-inhalation combined
anesthesia group (the control group) randomly with
32 cases each. Mean arterial pressure (MAP), partial
pressure of oxygen (SpO2), and heart rate (HR) were
compared and analyzed before and after anesthesia.
At the first, second, and third day after the operation,
adopt visual analogue scale (VAS), and sedation-agitation scale (GCS) were used to evaluate sedative
and analgesic effects of patients.
RESULTS: After anesthesia had succeeded, HR,
SpO2, and MAP of patients in these two groups decreased, but the decrease in the observation group
was less than that in the control group. The differences had statistical differences (p<0.05). At the
first, second, and third day after the operation,
scores of VAS and GCS in the observation group
were obviously lower than those in the control group,
and the differences had statistical differences
(p<0.05). The total effective rate of anesthesia in the
observation group was higher than that in the control group, and the differences had statistical differences (p<0.05).
CONCLUSIONS: For patients with moderate
and severe craniocerebral injury who had an emergency operation, propofol total intravenous anesthesia is more stable and has a better postoperative pain comparing with isoflurane intravenous-inhalation combined anesthesia.
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Introduction
Due to primary injury or secondary ischemia,
hypoxia and other changes, the mortality rate
of acute craniocerebral injury patients increases
significantly1. Blood-brain barrier, endocrine dysfunction, and other diseases after the patient trauma, easily increase microvascular permeability
and hinder cerebral circulation, which will cause
brain edema and intracranial pressure increasing,
and even severe secondary reactions such as angiorrhexis, cerebral hemorrhage and so on2. This
study has compared and analyzed the clinical
effects of propofol total intravenous anesthesia
and propofol-isoflurane combined anesthesia on
perianesthetic pain of patients with moderate and
severe craniocerebral injury, who had emergency
operation. The clinical effects are presented in
the following sections.

Patients and Methods
Patients
In this study, 64 patients who were treated in
our hospital from January 2015 to January 2016
and diagnosed with acute craniocerebral injury
were consecutively selected, including 39 males
and 25 females, on average of (49.3 ± 9.7) years
(aged 26-68). This study was approved by the Ethics Committee of Linzi District People’s Hospital.
Signed written informed consents were obtained
from all participants before the study. Injury type:
52 cases of traffic accident injury and 12 cases of
falling injury. Clinical diagnosis of injury type:
20 cases of subdural hematoma, 20 cases of epidural hematoma, and 24 cases of subarachnoid
hemorrhage. Before the emergency operation, all
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the patients had a different degree of nausea and
disturbance of consciousness, as well as positive
Babinski sign. There were 27 cases of combined
limb fractures, 4 cases of hemopneumothorax, 6
cases of hernia of brain, 9 cases of abdominal of
organ injuries, 11 cases of pelvic fractures, and 7
cases of renal injury. The evaluation of patients
with craniocerebral injury degree of integration
in accordance with Glasgow Coma Scale (GCS)
method was done as follows: 12 cases of extremely
severe traumatic brain injury (<5 points), 27 cases
of severe brain injury (9-12 points) and 25 cases
of moderate traumatic brain injury (6-8 points).
Inclusion criteria: 1- with a coma after an injury
for more than 12 h, unconsciousness or even worse
serious coma; 2- with neurological positive symptom of dizziness, vomiting transient coma, and
others; 3- with abnormalities of temperature, blood
pressure, and respiratory. Exclusion criteria: 1- history of psychosis and fuzzy cognition; 2- visual
or hearing impairment; 3- other-severe-combined
organ dysfunctions; 4- patients unwilling to accept
this study.
Anesthesia Methods
They were randomly divided into two groups:
propofol total intravenous anesthesia group (observation group) and isoflurane intravenous-inhalation
combined anesthesia group (control group). Each
group included 32 cases. Preoperative half an hour,
give 0.5 mg atropine and 100 mg phenobarbital
intramuscular injection; induct with f 2.5-4 μg·kg-1
fentanyl, 0.1-0.15 mg·kg-1 vecuronium and 0.25-0.3
mg·kg-1 etomidate. After induction, anesthesia machine was connected through photopic endotracheal
intubation to give intermittent positive pressure
ventilation (IPPV), with respiratory rate of 12 beats/
min, tidal volume 8-10 ml·kg-1 and an expiratory
ratio of 1:2. Fentanyl was used for pain relief and
vecuronium was used as muscle relaxants3. The
observation group used No. 20 trocar independently
for opening venous access. For patients in the observation group, venous channel was established and

then injection of propofol was performed at the following speeds: 10 mg/h in the first 10 min; 8 mg/h
in the second 10 min; 6 mg/h from 20 min later till
the end. Isoflurane was given to the contrast group,
with end-tidal isoflurane concentration (PETISO) as
1.5%4. Before and during the surgery, the patient’s
ECG, blood pressure, and pulse oxygen saturation
were observed, and 6% hydroxyethyl starch or ringer’s lactate was selected as intraoperative fluid. All
patients did not conduct blood transfusion before
and after surgery.
Observation Index
Mean arterial pressure (MAP), blood oxygen
(SpO2), and heart rate (HR) were compared and
analyzed before and after anesthesia; visual analog scale and Glasgow coma scale (GCS) method
were used to evaluate anesthesia sedation analgesic effects from the first to the third day after
surgery. Anesthesia effects included: excellent
(no pain), good (little pain), poor (with pain), and
non-effective (other anesthesia drugs needed).
Statistical Analysis
SPSS 17.0 statistical software (IBM Corporation, Armonk, NY, USA) was used for all data statistics in this study. Measurement data were shown
by mean ± standard deviation (x– ± s). Comparison
between two groups was made by t-test. Data statistics were shown by % and was tested by c2-test. If
p<0.05, the difference statistically significant.

Results
Comparison of HR, SpO2, and MAP in
Two Groups Before and After Anesthesia
The difference of comparison of HR, SpO2, and
MAP in two groups before and after anesthesia
was statistically significant (p>0.05). HR, SpO2,
and MAP after successful anesthesia dropped but
observation group dropped less, so the difference
was statistically significant (p<0.05) (Table I).

Table I. Comparison of HR, SpO2, and MAP in two groups before and after anesthesia.
Group

HR (time/score)		

SpO2 (%)

Before
After
Before
		
Control group
89.3 ± 11.4
74.5 ± 9.6
99.8 ± 4.7
Observation group
88.7 ± 12.7
78.8 ± 6.7
99.7 ± 5.5
t
0.744
1.556
0.536
p
0.352
0.042
0.732

MAP (mmHg)
After

Before

After

95.6 ± 3.7
97.8 ± 4.6
1.866
0.039

87.7 ± 4.6
86.9 ± 5.3
0.366
0.127

74.2 ± 8.6
79.8 ± 6.2
2.011
0.037
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Table II. Comparison of postoperative VAS and GCS score in two groups.
Group		

VAS score			

1st
2nd
3rd
		
Control group
6.7 ± 0.9
5.6 ± 0.4
4.7 ± 0.3
Observation group
6.1 ± 0.6
4.8 ± 0.5
3.5 ± 0.6
t
2.747
2.869
3.122
p
0.028
0.026
0.013

Comparison of Postoperative
VAS and GCS Score in Two Groups
From the first to the third day after surgery,
VAS and GCS scores of observation group were
significantly lower than the control group, so the
differences were statistically significant (p<0.05)
(Table II).
Comparison of Anesthesia
Effect in Two Groups
Anesthesia effect of observation group was
significantly higher than that of control group,
so the difference was statistically significant
(p<0.05) (Table III).

Discussion
The Mechanism of Craniocerebral Injury
After a moderate and severe craniocerebral
injury, the patient can doze off more than 6
h or fall into a coma again after waking up5.
The patient may also appear mental confusion,
epilepsia, nausea, vomiting, and even aphasia.
The patient can appear cerebrospinal otorrhea
or cerebrospinal fluid rhinorrhea after the skull
base fracture; brain-stem injury easily leads to
confusion, a serious obstacle to the respiratory
cycle and ultimately even severe cases may die
of cerebral hernia6. Therefore, the anesthetic
treatment goal of moderate or severe craniocerebral injury is to stabilize the hemodynamics
in order to ensure the normal breath, reduce intracranial pressure, improve cerebral perfusion
pressure, cerebral blood flow and reduce the

GCS score

1st

2nd

3rd

5.9 ± 0.7
5.4 ± 0.3
2.566
0.031

5.6 ± 0.4
4.7 ± 0.5
2.745
0.030

4.6 ± 0.3
3.9 ± 0.7
2.969
0.023

secondary brain damage within the scope of the
whole brain. Therefore, the proper utilization of
anesthetic methods and drugs is as important as
the improvement survival rate of patients and
the prognosis quality7.
The Anesthetic Effect of Emergency
Operation of Craniocerebral Injury
As a short-acting sedative drug, propofol can
effectively protect the brain and reduce intracranial pressure, being used widely in the induction and maintenance of general anesthesia8. By
controlling the sympathetic adrenal medullary
system, propofol can improve the cerebral tissue
oxygenation and reduce CMRO2, and this kind
of protective effect has a great relationship with
dose9. This study has compared and analyzed
the effects on pain of propofol total intravenous
anesthesia and isoflurane intravenous-inhalation
combined anesthesia during perioperative period.
It concludes that HR, SpO2 and MAP of patients
in two groups are all lower after the successful
anesthesia but the observation group decreases
less than the control group. The VAS and GCS
scores of the observation group are significantly
lower than those in the control group in 1 day,
2 days, and 3 days after the operation; the total
anesthesia effective rate of the observation group
is significantly higher than that of the control
group. Therefore, for patients with moderate and
severe craniocerebral injury who have emergency
operation, propofol total intravenous anesthesia is
more stable and has a better postoperative pain
comparing with isoflurane intravenous-inhalation
combined anesthesia.

Table III. Comparison of anesthesia effect in two groups [%].
Group
Cases
Excellent
Good
Poor
		
Control group
32
15
13
4
Observation group
32
11
13
8
χ2					
p					
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Total efficiency
87.5
75.0
3.213
<0.001
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The Operation Points in Patients
with Craniocerebral Injury During
Perioperative Period
Keep fresh breathing: the unobstructed respiratory tract is the key of the anesthesia treatment10. Therefore, nurses should carefully observe the airway patency status of patients. If
the patient is prone to vomiting, or has a nasal or
oral trauma hemorrhage due to the intracranial
pressure increase, an aspiration or respiratory
tract obstruction can happen11. Before the trachea cannula, the nurse should help the patient
to clean up the vomit in mouth and throat keep
the air tube smooth12. Keep the patient’s vital
signs stable and control intracranial pressure:
the patient’s vital signs should be stable in the
anesthesia. For patients with brain trauma and
high intracranial pressure, they should be maintained as stable as possible during the induction
and maintenance period of anesthesia13. Before
injection, intravenous fentanyl should be given
to reduce the sympathetic response of the guide
tube. Propofol is commonly used for the induction of general anesthesia, which can effectively
reduce the intracranial pressure and cerebral
blood flow and prevent ischemia and reperfusion
injury14. For different patients, the anesthetics
should be different15. Monitoring during operation: operation monitoring is the key link. Only
a careful monitoring on the patient’s condition
will ensure that the doctors can deal with kinds
of unexpected conditions timely and accurately,
thus increasing the success rate of surgery. At
the time of anesthesia, the staff should avoid the
damaging phenomenon of the patient’s life, such
as tracheal barrier, improper posture, excessive
transfusion, or infusion16. The medical staff
should take appropriate measures to deal with
the situation immediately if it arises.

Conclusions
We observed that for patients with moderate and severe craniocerebral injury, who had
emergency operation, propofol total intravenous
anesthesia is more stable and has a better postoperative pain while comparing with isoflurane
intravenous-inhalation combined anesthesia.
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