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Abstract: Objective: To investigate the risk factors of agitation in patients after the operation of excising the sellar
region tumor, explore effects of postoperative agitation on nursing adverse events as well as observe effectiveness
of nursing risk management on precaution of nursing adverse events. Methods: 451 patients who were performed
resection of sellar region tumor in our hospital from January, 2013 to June, 2015 were selected as the object. The
study was divided into three parts. In the case-control study, patients were divided into the case group and the
control group according to occurrence of agitation. Chi-square test and logistic regression analysis with multiple
factors were applied to analyze the risk factors of postoperative agitation. In the retrospective cohort study, patients were divided into the exposure group and the control group according to occurrence of agitation. It aimed to
observe effects of postoperative agitation on the occurrence of nursing adverse events. In the retrospective survey
study, intervention effects of nursing risk management started from March, 2014 on nursing adverse events were
observed. Results: 54 patients were observed with postoperative agitation after the operation. Multiple factors
analysis indicated that the male, transfrontal operation, postoperative endotracheal intubation were independent
risk factors of agitation after the operation of excising the sellar region tumor. The OR respectively were 2.17 (95%
CI: 1.36-3.34), 4.81 (95% CI: 2.95-7.67) and 3.11 (95% CI: 2.14-4.96) after being adjusted. In addition, compared
with pituitary tumor, the risk of postoperative agitation occurred to patients with craniopharyngioma significantly
increased. Compared with the patients in the group without postoperative agitation, the occurrence rate of nursing
adverse events in the group of patients with postoperative agitation increased. And the occurrence rate of nursing
adverse events was lowered by the nursing risk management. Conclusion: The male, transfrontal operation, areas
affected, postoperative endotracheal intubation were all related to the agitation after the operation of excising the
sellar region tumor. The postoperative agitation would increase the occurrence of nursing adverse events. Applying
the nursing risk management among patients would help reduce the nursing risk and strengthen patients’ safety.
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Introduction
Agitation is common clinical issues of patients
who have been performed general anesthesia
operation. Its incidence among patients performed intracranial operation is from 2.5% up
to 29% [1-4]. It is unclear how the mechanism
of postoperative agitation works. Some researchers suggest that the core area of the
brain and the ascending reticular activating
system remain in the state of suppression during the recovery period of general anesthesia.
The postoperative agitation occurs in these
patients with the adverse stimulation from
external. Preoperative factors including age,
sex, genetic predisposition, anxiety and benzodiazepine used before the operation [6-8];

Intraoperative factors including the operative
site, anesthesia approach and anesthetics [9],
as well as postoperative factors including pains
and endotracheal intubationare are all related
to the increased risk of postoperative agitation
as reported [8, 10].
The sellar region tumor accounts for about 15%
of brain neoplasm. It is deep in the location and
is close to those significant structures covering
hypothesis, the hypothalamus, brain stem,
optic nerve, optic chiasm. Therefore, though
micro neurosurgery has experienced great
development, the occurrence rate of complications like agitation after the operation of the
sellar region tumor still remains high. Compared
with patients without agitation, patients with
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Table 1. Analysis of possible risk factors and single factor in case group and
control group
Patients’ characteristics

Cases
(n=54)

Control
Chi(n=397) square/t

Gender
Male
37
183
Female
17
214
Age (means ± SD)
56.7±8.4 54.2±7.7
Smoking history
Smokers
19
91
Nonsmokers
35
306
Neoplasm location
Pituitary tumors
28
283
Craniopharyngioma
14
45
Meningiomas
7
38
Others
2
34
Pre hospital stay
6.3±2.5 5.6±2.3
Anesthesia time
≥3.7 h
36
225
<3.7 h
18
208
Approaches
Transfrontal
38
136
Transsphenoidal
16
261
Postoperative endotracheal intubation
Presence
24
71
Absence
30
326
Postoperative pain
Presence
34
189
Absence
20
208

9.565

OR (95% CI)

0.002 2.55 (1.39-4.67)

2.21

0.03

3.876

0.049 1.83 (1.00-3.35)
0.32 (0.16-0.65)

16.23

0.001

2.076

0.94

6.907

0.007

26.162

0.000 4.56 (2.45-8.47)

20.168

0.000 3.67 (2.03-6.67)

4.484

0.034 1.87 (1.04-3.36)

1.08 (1.03-1.14)

1
3.14 (1.54-6.43)
1.86 (0.76-4.56)
0.60 (0.14-2.61)
1.04 (1.01-1.06)
1
2.20 (1.20-4.01)

Materials and methods
Object of study

agitation are more likely to come up with nursing adverse events, such as unplanned extubation (UEX) or detachment, fall and skin injury [8,
11]. And hospitalization cost is probable to
increase [12]. Therefore, investigating the risk
factors of agitation on patients after the operation of excising the sellar region tumor is of
great significance to the precaution of postoperative agitation and the reduction of corresponding adverse results.
The risk management is a management process, which is used to identify, evaluate and
manage the existent and latent medical risks
so that occurrences and damages as well as
economic losses of patients and hospitals can
bedecreased. It’s a process to identify, evaluate and take corrective actions about the latent
risks. In other words, it is a detective, observable and interventional process toward those
risks. Our hospital has started implementing
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the nursing risk management for patients
performed resection
of sellar region tumor operations since
Mar, 2014. In this
paper, 451 patients
who performed resection of sellar region tumor operations in our hospital
from Jan, 2013 to
Jun, 2015 were followed up. In addition, we analyzed the
risk factors about
the relevant postoperative agitation,
and assessed effects of the nursing
risk management on
preventing the nursing adverse events
caused by post-operative agitations.

Our research was
authorized by the Hospital’s Ethics Committee. The object of study was 451 patients who were performed resection of sellar
region tumor operations in our hospital from
Jan, 2013 to Jun, 2015. The inclusion criteria:
Being diagnosed with sellar region tumor, being
performed general anesthesia operations to
remove tumors under sellar region, having no
other serious illness, informed consent. The
exclusion criteria: Having other severe or deteriorating illnesses, having serious pre-operative
cognition deficit or mental disorder, having definite post-operative history of agitation.
Analysis of post-operative agitation
Riker sedation agitation scoring system (SAS)
was adopted [13] to score patients’ consciousness and post-operative degrees of agitation 1
to 7 on their different actions after the operations. Scoring 1 to 4 means no agitation, but 5
to 7 means that there are some existent agita-
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Table 2. Multiple factors analysis and logistic regression
analysis on risk factors of agitation of patients in sellar
region tumor operation
Patients’ characteristics
Gender
Male
Female
Neoplasm location
Pituitary tumors
Craniopharyngioma
Meningiomas
Others
Approaches
Transfrontal
Transsphenoidal
Postoperative endotracheal intubation
Presence
Absence

OR*

95% CI

1
2.17 1.36-3.34

P
0.01

1
3.45 1.67-5.24 0.005
1.29 0.63-2.19 0.21
0.72 0.45-1.13 0.17
1
0.002
4.81 2.95-7.67
1
0.001
3.11 2.14-4.96

tumor operation through case-control
study.
Research on effects of post-operative
agitation of nursing adverse event
Analyze the probability that whether
the post-operative agitation would
increase the occurrence rate of nursing adverse events or not, comparing
with patients’ occurrences of postoperative agitation, including un|planned extubation (removals of tracheal
intubation), gastric canal, urethral
catheter, drainage tube, indwelling
needle and electrocardiogram, fall and
skin injury during clinical nursing.
Research on effects of nursing risk
management

*Note: Adjustments of age, smoking, anesthesia time and chief complaints of postoperative pain.

Our hospital has started implementing
the nursing risk management in neurosurgery wards since Mar, 2014. This
management makes risk assessment
Table 3. Comparison of nursing adverse events of paby using the nursing risk identification,
tients in sellar region tumor operation
systematic and continual identification
Agitation No agitation
*
and analysis of the existent and latent
Nursing adverse events
P
(n=54)
(n=397)
nursing risk, improves the manageUnplanned Extubation (UEX)
ment mechanism and defines the roles
Catheter
7 (13.0%)
0 (0)
<0.001
in the nursing risk management.
Indwelling needle
20 (37.0%) 17 (4.3%) <0.001
Reserved plan has been made according to patients’ preliminary nursing risk
Electrocardiogram
6 (11.1%)
2 (0.5%)
<0.001
identification. Once in risk, patients
Fall
8 (14.8%) 24 (6.0%)
0.041
would have pertinent remedial meaSkin injury
9 (16.7%) 25 (6.3%)
0.013
sures so as to avoid any danger and
*
Note: Exact test was used.
reduce damages. Evaluate its effectiveness on the basis of how it went on
tions, which should receive corresponding clinihandling nursing adverse events before and
cal treatments.
after adopting nursing risk management, as
well as patients’ satisfaction.
Research design
Statistical analysis
Research on the risk factors of post-operative
The significant test was carried out on patients
agitation
who showed agitation or not. Their sex, smokCollect information of patient’s demographics
ing history, location, anesthesia time, operation
data, namely gender and age, smoking history,
method, postoperative endotracheal intubatumor site, hospital stay before operation, surtion, chief complains of postoperative pain,
gical procedure, anesthesia duration and connursing adverse time and other categorical
ditions about endotracheal intubation and chief
variables were analyzed by using bilateral x2
complaints of pain before post-operative agitatest or Fisher exact test. Continuous variable
tion. The patients were divided into case group
means like age and preoperative hospitalizaand control group, based on the occurrence of
tion time were compared by two-sample indepost-operative agitation. Analyzing risk factors
pendent t test. Bilateral α=0.05 was considof post-operative agitation was made for
ered as significant standard. Independent risk
patients who were performed sellar region
factors for postoperative agitation were ana3708
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Table 4. Comparison of occurrence of nursing adverse events
before and after risk management
UEX
Skin
Events Cases Cathe- Indwelling ElectrocardFall
Injury
ter
needle
iogram
216 7 (3.2) 26 (12.0)
7 (3.2)
24 (11.1) 24 (11.1)
235 0 (0)
11 (4.7)
1 (0.4)
8 (3.4) 10 (4.3)
*
P
0.005
0.004
0.031
0.001
0.006
*

Note: Exact test was used.

lyzed by univariate and multivariate conditional
logistic regression. Among the multivariate
analysis, likelihood ratio test was based on the
maximum partial likelihood and independent
variables were chosen step by step.
Results
Basic information
451 patients of sellar region tumor included
220 male cases and 231 female cases. The
average age was 54.9 years old. The main
tumor types were pituitary tumors (311 cases,
69%), craniopharyngioma (59 cases, 13.1%),
meningiomas (45 cases, 10%) and other
tumors (36 cases, 8%). Postoperative agitation
occurred in 54 cases. Listing the basic information of patients with and without postoperative
agitation, Table 1 showed that compared with
those without postoperative agitation, patients
having postoperative agitation were mostly
male; Besides, the preoperative hospitalization
time, smoking history, endotracheal intubation
after volume operation, chief complains of
postoperative pain accounted for larger proportion. However, there is no significant difference
in preoperative hospitalization time between
two groups (see Table 1).
Independent risk factors of postoperative
agitation
As Table 1 indicated, sex, ages, smoking, location of tumor, operation method, anesthesia
time, postoperative endotracheal intubation
and chief complains of postoperative pain were
the potential risk factors of patients, who performed resection of sellar region tumor. These
above factors were analyzed by logistic regression and demonstrated that male, operation
method and postoperative endotracheal intubation were independent risk factors leading to
postoperative agitation. The adjusted OR were
2.17 (95% CI: 1.36-3.34), 4.81 (95% CI: 2.953709

7.67) and 3.11 (95% CI: 2.144.96). What’s more, patients with
craniopharyngioma, in comparison, took a remarkable higher risk
of postoperative agitation than
those with pituitary tumor (OR=
3.45, 95% CI: 1.67-5.24). Nevertheless, there was no significant increase among patients
with meningioma. (As show in
Table 2).

Comparison of nursing adverse events happened to patients with and without postoperative agitation
In 54 cases of postoperative agitation, there
were 7 cases of unplanned extubation of gastric canal, grainage tube, endotracheal intubation and urethral catheter (13.0%). But there
was 0 case of unplanned extubation happened
to patients without postoperative agitation. The
occurrence rates of two groups’ unplanned
extubation of indwelling needle and electrocardiogram were 37% and 11.11% vs. 4.3% and
0.5%. Differences of two groups have statistical significance. Besides, the occurrence rates
of fall and skin injury of patients with postoperative agitation were higher than patients without it (see Table 3).
Nursing risk management and effectiveness
evaluation
After the implementation of nursing risk management (March 2014), the occurrence of
adverse events in the previous routine nursing
care were compared. The occurrence rates of
adverse events before and after the implementation of nursing risk management were shown
in Table 4. After the implementation of nursing
risk management, the incidences of fall, skin
injury and unplanned extubation such as catheter, indwelling needle, electrocardiogram and
so on were significantly lower than that of routine nursing.
Discussion
Although the occurrence rate of agitation after
intracranial operation has been reported, there
is still a lack of reports about large sample
research of patients with sellar region tumor. In
a research of our country, among 606 cases of
patients with sellar region tumor resection,
Int J Clin Exp Med 2017;10(2):3706-3712
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9.08% appeared agitation after operation [14].
Another study reported that 13 cases of psychiatric symptoms and altered mental status
occurred in the 163 cases of patients with sellar region tumor operation [15]. In this study,
the occurrence rate of agitation after the operation in patients with sellar region tumor resection was 12.0%. The results were similar to the
aforesaid two studies.
This study demonstrated that male and postoperative endotracheal intubation were independent risk factors of postoperative agitation
in patients with sellar region tumor resection.
This found was similar to the results of some
other studies [4, 6, 9, 11]. However, there were
other studies indicating that male was not the
risk factor of postoperative agitation [16]. The
association between gender and postoperative
agitation requires further studies to confirm. Lu
and other researchers suggested the duration
of anesthesia of patients with intracranial operation also increased the risk postoperative agitation [4], but in this study, such relationship
had no statistical difference in multivariate
analysis. Our results were similar to those of L.
Munk [11], nevertheless, latter object of study
was not confined to neurosurgery patients.
Besides, in the study of Lu, it considered the
interaction of anesthesia methods and anesthesia time. And Lu studied effects of different
anesthetics on agitation [17, 18]. This study did
not involve the above research content. The
association between postoperative pain and
agitation was inconsistent. The research which
was carried out in non-neurosurgery patients
found that the pain was an important risk factor of postoperative agitation [6, 9], while in the
research of intracranial operation patients had
no such connection [4]. On the one hand, the
reason for inconsistency probably was the different way of pain assessment, such as VAS
score and NRS score. On the other hand, disturbance of consciousness that aroused by
intracranial operation may also influence the
accuracy of VAS score and NRS score [19, 20].
In this study, the location of the tumor and the
methods of operation were associated with the
occurrence risk of postoperative agitation.
Compared with pituitary tumor, craniopharyngioma significantly increased the occurrence
risk of postoperative agitation. The reason for
the low incidence of postoperative agitation of
pituitary tumor might be that the growth position of pituitary tumor was in the sellar region.
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And it was separated from brain tissue by sellar
which meant it could be easily separated from
surrounding tissues. Sellar region meningiomas generally have a complete sarachnoid
interface with surrounding tissues and important vessels. The surgical principle is to separate along the interface, thus causing less damage. Although the craniopharyngioma is benign,
it is always connected with some important
physiological structures such as optic nerve,
pituitary stalk, the hypothalamus, etc. In the
process of surgery, the hypothalamus was
always involved, so it can easily cause damage
to temporal lobe which contributes to arousing
postoperative agitation. There were researches
finding that the operation through the forehead
could remarkably increase the concurrence risk
of postoperative agitation of intracranial operation. This might have connections with the function of anterior lobe as well as cognitive and
affective behavior. Intracranial operation through the forehead may lead to abnormal
behavior changes [4, 21].
Our study found that the occurrence rate of
nursing adverse events of patients who were
performed resection of sellar region tumor with
agitation was markedly higher than those without agitation, including unplanned extubation,
fall and skin injury, which was similar to the
results in other studies [4, 8, 22]. To improve
the quality of nursing care and decrease the
occurrence of nursing adverse events, nursing
risk management was implemented in our
department in January 2014. Nursing risk management is based on the method and the principle of risk management, through the process
of identifying and the assessing nursing risks,
and then exploring the scientific preventive
measures and remedies in order to ensure the
security of patients and reduce the risks of
patients, health care workers and medical institutions. Its primary coverage includes identification, analysis, assessment, management,
continuous monitoring, communication and
counseling [23]. The implementation of nursing
risk management produced a significant reduction in the occurrence rate of nursing adverse
events, like unplanned extubation and fall of
patients performed resection of sellar region
tumor, with a greater increase of satisfaction
degree of patients compared with the conventional nursing. Several studies have shown that
risk management, as an essential measure to
decrease the medical treatment adverse
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events and to increase the patients security,
needs to be designed in accordance with different clinical issues accordingly [24, 25]. In the
study, we analyzed risk factors of postoperative
agitation which could provide reference for the
development of nursing risk management.
Several limitations in the study deserve to be
mentioned such as no consideration of anesthetics and methods selection. The previous
research considered inhalation anesthesia as
an independent risk factor to postoperative agitation while using total intravenous anesthesia
could decrease occurrence rate of those risks
[4, 8]. And the increased risk of post-operation
agitation is more likely to appear by using sevoflurane and isofluorane than propofol during
surgery [18, 26]. In this study, intravenousinhalation combined general anesthesia in all
patients nearly makes little difference to the
conclusion on account of their similar anesthetics and anesthetic method. Besides, the
assessment in nursing risk management requires a natural observation before and after
the implementation, but not adopting controlled clinical trial after randomization probably with the confounding bias, which may
impact on the reliability of result.
To sum up, in our study, we found that agitation
after sellar region tumor removal has correlations with these risk factors like gender,
approach, disease location and postoperative
endotracheal intubation. And nursing risk management can play a preventive effect on nursing adverse events of which the occurrence
rate rises with increasing agitation. To risk identification, prevention, and reduction of postoperative agitation, these findings are informative.
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