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Abstract: Objective: This study aimed to explore the feasibility of pathway management nursing among pituitary 
adenoma (PA) patients and to analyze the influence of the pathway management mode on the general treatment in-
dicators, the patients’ quality of life (QOL), satisfaction with medical service, self-care abilities, degree of mastering 
health knowledge, and incidences of postoperative complications. Methods: 156 PA patients who were diagnosed 
and treated in our hospital in 2019 were recruited as the study cohort. Among the 156 patients, 78 patients who 
were received and cured before the pathway management started were included in the control group (CG), and the 
other 78 patients who were received and cured after the pathway management started were included in the study 
group (SG). The two groups were compared in terms of their preoperative waiting times, lengths of hospitalization 
(LOH), hospital costs, and their satisfaction with the medical service. After the 6-month postoperative follow-up, the 
two groups were compared in terms of their Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) 
scores, their self-care abilities, degree of mastering health knowledge, and their incidences of all complications. Re-
sults: The hospital costs and LOH in the SG were lower than they were in the CG (P<0.05). The patients’ satisfaction 
with the medical environment, their medical service, medical expenses, diagnosis and treatment results, and the 
informed consent of the SG were higher than they were in the CG (P<0.05). The SF-36 scores of the SG were higher 
than they were in the CG at 1-6 months after the operations (P<0.05). The self-care abilities and degree of master-
ing health knowledge in the SG were higher than they were in the CG at 1 month after the operations (P<0.05). 
The incidences of postoperative complications in the SG were lower in the SG than they were in the CG (P<0.05). 
Conclusion: Clinical pathway management can significantly accelerate PA patients’ postoperative outcomes and 
enhance their satisfaction with medical service and improve their self-care abilities. Meanwhile, it is also conducive 
to reducing the incidence of postoperative complications and improving the QOL of patients in the long term.
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Introduction

Pituitary adenoma (PA) is a tumor derived from 
pituitary cells in the sella region, which mainly 
occurs in the anterior pituitary cells, pituitary 
cells, and residual cells of the craniophar- 
yngeal epithelium [1]. The incidence of this 
tumor is high, accounting for about 10%-25%  
of all intracranial tumors. But it is generally 
benign. Only 0.1%-0.2% of them are invasive. 
Middle-aged people are most susceptible to 
this disease. The incidence is almost the same 
in women and men [2, 3]. An epidemiological 
survey indicated that about 25 million Ame- 
ricans suffer from PA every year and about 

199,000/100,000 people worldwide suffer fr- 
om this disease each year. In general, the inci-
dence is high [4]. According to clinical studies, 
PA influences one’s health mainly by affecting 
the level of hormone secretions and constrict-
ing the structures of the surrounding tissues. 
With the development of PA, normal pituitary 
tissues will be atrophic under pressure. As a 
result, the pituitary hormone secretions are 
reduced, and the target gland becomes atro-
phic. This can lead to amenorrhea, sterility and 
infertility, and impotence, etc. At the same  
time, a large-sized tumor can also compress 
the surrounding tissues, and thus induce a 
symptom of nerve stimulation and a compres-
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sion of the optic nerves. Finally, the abnormal 
hormone secretions can lead to gigantism and 
hyperthyroidism, etc. It is clinically suggested 
that PA patients receive the intervention treat-
ment as soon as possible [5-7].

Clinical pathway management is a set of stan-
dardized treatment models and protocols for a 
certain disease. It is not only an integrated 
model related to clinical treatment, but it is  
also a method of promoting organization and 
disease management using evidence-based 
medicine and guidance [8]. This intervention 
mode aims to normalize medical treatment, 
reduce medical costs, decrease medical negli-
gence, and enhance medical quality. Com- 
pared with disease guidance, the clinical path-
way is more concise and easier to understand, 
so it is applicable to multidisciplinary treatment 
and multi-sector cooperation. In the treatment 
of targeted diseases, the clinical pathway lays 
more emphasis on the therapeutic outcomes, 
timeliness, and multidisciplinary collaboration 
[9, 10]. Pathway management was first applied 
in clinical practice in America in 1985 and 
proved to be effective in reducing patients’ 
lengths of hospitalization (LOH) and improving 
the treatment effect. Later, this idea was pro-
moted and applied globally and gradually 
expanded from surgical diseases to internal 
diseases and from chronic diseases to acute 
diseases. In general, its effect has been rela-
tively good [11].

This study aimed to analyze the feasibility of 
the nursing mode based on clinical pathway 
management with PA patients, so as to provide 
a clinical reference to improve prognoses and 
to accelerate postoperative outcomes.

Materials and methods

General materials

A total of 156 PA patients who were diagnosed 
and treated in our hospital in 2019 were rec- 
ruited as the study cohort. Among them, 78 
patients who were received and cured before 
the pathway management started were includ-
ed in the control group (CG) and the other 78 
who were received and cured after the path- 
way management started were included in the 
study group (SG).

Inclusion criteria: This study included (1) 
patients who were definitely diagnosed with PA 

and treated through surgery, (2) patients 18 
years old or above, (3) patients who were con-
scious enough to fill out the survey question-
naire, (4) patients who were able to read, write 
and communicate, and (5) patients with com-
plete medical records. All the patients signed 
the written informed consent form. Also, the 
survey was conducted with the approval of  
the Hospital Ethics Committee of The Second 
Affiliated Hospital of Hainan Medical University.

Exclusion criteria: This study excluded (1) pa- 
tients with mental diseases, (2) patients suf- 
fering from other malignant tumors in addition 
to PA, (3) patients with sequelae caused by 
severely disability, major surgery, acute infec-
tion, acute heart failure, or severe cerebrovas-
cular disease, (4) patients who were pregnant 
or lactating, and (5) patients with poor survey 
compliance.

Removal criteria: This study removed (1) pa- 
tients who asked to quit the study and (2) 
patients who died during the study.

Intervention methods

The CG only received routine nursing interven-
tion during the PA perioperative period, mainly 
including medication guidance, clinical disease 
detection, the prevention of postoperative  
complications, and appropriate health educa-
tion, etc.

The SG received clinical pathway management 
nursing in addition to the care received by the 
CG. The detailed measures are shown below. 
(1) First, a clinical pathway management team 
was set up. The team members included doc-
tors, nurses, and nutritionists. After searching 
for the patients’ previous medical records and 
references and noting the common complica-
tions, nursing requirements, and failed cases 
of PA during the perioperative period, they sum-
marized and analyzed the nursing highlights 
during the perioperative period of PA and for-
mulated a table for the clinical pathway man-
agement with evidence-based medicine as the 
nursing basis. The specific time started before 
operation and lasted until six months after the 
operation. During this period, a full set of stan-
dardized nursing plans was formulated. (2) 
Preoperative pathway management. This ph- 
ase started one day before the operation and 
went to the time of the operation. The patients 
were prone to severe mental instability, an- 
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xiety, and irritability during this period. Th- 
erefore, the nurses selected the health educa-
tion materials according to the PA therapeutic 
schedule. Also, the mental endurance of the 
patients was improved through the psychologi-
cal adaptation training that was conducted 
based on a variety of educational methods. 
Meanwhile, the patients’ vital signs were moni-
tored closely. All kinds of preoperative exam- 
inations were made, and the operation was 
actively prepared. (3) Intraoperative pathway 
management. Because the patients were pr- 
one to experience low temperatures during the 
operations, their body temperatures were pro-
tected in the operation process. Intraoperative 
low temperatures in the patients were prevent-
ed to accelerate the postoperative outcomes. 
The specific measures included warming blan-
kets and warm fluid. (4) Pathway management 
1-2 days after the operations. The nurses hand-
ed over the nursing job to those working in the 
operating rooms. In addition, they needed to 
determine the patients’ surgical situations, 
such as the withdrawal times of the anesthet-
ics, the infusion quantities, and the urine vol-
umes, etc. They monitored the patients’ post-
operative signs and symptoms, kept their 
venous channels unobstructed, and recorded 
their intake and output volumes, urine specific 
gravity, urine osmotic pressure, and electro-
lytes, etc. The doctors were informed immedi-
ately in the case of any abnormality. At the 
same time, any symptoms of cerebrospinal 
fluid leakage were monitored closely, and the 
recovery of their pupils, consciousness, and 
muscle force was observed regularly. (5) Pa- 
thway management 3-5 days after the opera-
tion. This phase emphasized the persistent 
observation of the disease condition and vital 
signs. The patients learned to use the naristil-
lae properly with the help of the nurses. The 
nurses not only closely observed the patients’ 
vital signs, but they also provided targeted 
health education and explained the nursing 
highlights to the patients and their families. 
What’s more, all kinds of complications had to 
be prevented, especially cerebrospinal fluid 
leakage and diabetes insipidus. The former 
was prevented mainly by using intracranial 
hypotensive drugs and antibiotics in strict 
accordance with medical advice. The latter was 
prevented mainly by monitoring the daily intake 
and output volumes. Intervention had to be 
performed as early as possible in the case of 

any abnormality. (6) Out-of-hospital pathway 
management. This phase mainly focused on 
the training of wound care abilities and self-
care abilities. Before discharge, the nurses is- 
sued health handbooks to the patients and 
advised them to follow the WeChat public 
account. After the patients were discharged, 
the nurses informed them of the key points 
related to self-care through online answering 
and message notification and helped them 
establish a good living habit so as to improve 
their postoperative quality of life (QOL).

Observation targets and evaluation standards

General treatment indicators: The primary nu- 
rse recorded the preoperative waiting times, 
the LOH, and the hospital costs of the two 
groups, which was followed by a comparison 
and analysis of the differences between the 
two groups.

Evaluation of the satisfaction with the medical 
service: The Medical Service Satisfaction Scale 
made by this hospital was used to evaluate the 
satisfaction of the two groups. This scale cov-
ered the medical environment, the medical ser-
vice, the medical expenses, the diagnosis and 
treatment results, and the informed consent. 
Each dimension had 20 scores, for a total of 
100 points on this scale. The higher the score, 
the higher the satisfaction with the medical 
service.

Analysis of the QOL changes before and after 
the intervention: The Medical Outcomes Study 
36-Item Short-Form Health Survey (SF-36) was 
used to evaluate the QOL of the two groups 
before the intervention, and at 1, 3, and 6 
months after the operations. There are 8 di- 
mensions in the SF-36 survey, including physi-
cal performance, role physical, body pain,  
overall health, vitality, social function, role  
emotional, and mental health. Each dimension 
has 2-10 items, for a total of 36 items. The 
SF-36 was also divided into physical health 
assessment and mental health assessment. 
Each aspect had a final score of 0-100 points. 
The higher the score, the better the QOL. The 
SF-36 has been widely used to evaluate the 
QOL of different groups of people. With good 
reliability and validity, it is a universal assess-
ment scale for QOL that has been recognized 
globally [12].
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Comparison of the self-care abilities and de- 
grees of mastering health knowledge of the two 
groups at 1 month after the operations: A sur-
vey and an analysis were conducted focusing 
on the self-care abilities and degrees of mas-
tering health knowledge at one month after  
the operations. The differences between the 
groups were analyzed. The self-care ability was 
evaluated using the Appraisal of Self-care 
Agency Scale (ASA). This scale includes three 
dimensions, including universal self-care requi-
sites, development self-care requisites, and 
health deviation self-care requisites, and 15 
items. The Liker5 scoring method was adopted 
here, for a total of 15-75 points. The higher the 
score, the better the self-care ability [13]. The 
degree of mastering health knowledge was 
evaluated through a scale developed by this 
hospital. This scale included 5 aspects, such  
as regular medication, regular subsequent vis-
its, and nursing highlights, etc., for a total of 
100 points. The higher the scores, the better 
the degree of mastering health knowledge.

Comparison of the incidences of postoperative 
complications: The incidences of all postope- 
rative complications were recorded, including 
water and electrolyte disorders, cerebrospinal 
fluid leakage, diabetes insipidus, hypopituita-

rism, and bleeding and infection. The differenc-
es between the two groups were analyzed.

Statistical analysis

The data collected were input into SPSS 22.0 
for processing. The measurement data were 
represented by (

_
x  ± s). t tests were used for  

the comparisons between groups and within 
groups. The enumeration data were represent-
ed by [n (%)]. Chi-square tests were used for  
the comparisons between groups and within 
groups. The multi-point comparisons between 
groups were analyzed through ANVOA. Stu- 
dent’s t tests were used to analyze the vari- 
ability of the continuous variables. P<0.05 
meant that a difference showed statistical sig-
nificance [14].

Results 

Comparison of the general clinical data be-
tween the two groups

According to the records and comparisons, 
there were no significant differences in the  
general clinical data between the two groups, 
including average age, gender ratio, average 
disease course, or Wagner grading (P>0.05). 

Table 1. Comparison of the general clinical data in the two groups (
_
x  ± s)/[n (%)]

General clinical data SG (n=78) CG (n=78) t/X2 P
Gender Male 40 38 0.051 0.821

Female 38 40
Average age (years) 45.91±3.44 46.01±3.21 0.133 0.895
Average weight (kg) 62.18±3.22 62.21±3.19 0.041 0.967
Average BMI (kg/m2) 22.11±2.31 22.09±2.19 0.039 0.969
Residence City 22 20 0.221 0.822

Town 40 40
Country 16 18

Educational level Illiteracy 4 2 0.334 0.781
Primary school 8 10
Junior high school 16 18
Senior high school or above 50 48

Marital status Married 66 68 0.106 0.745
Single 12 10

Job Cadre 10 12 0.443 0.718
Worker 18 20
Farmer 24 22
Retired 20 20
Others 6 4
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This implied that the two groups were compa-
rable (Table 1).

Comparison of the general treatment indica-
tors between the two groups

According to our comparisons, the LOH and 
hospital costs of the SG were much lower  
than they were in the CG, showing a signifi- 
cant difference (P<0.05). The preoperative 
waiting times were similar in the two groups 
and had no statistical significance (P>0.05) 
(Figure 1).

Comparison of the satisfaction with the medi-
cal service between the two groups

According to surveys, the satisfaction with the 
medical service in the SG was much higher 
than it was in the CG, including the medical 
environment, medical service, medical expens-
es, diagnosis and treatment results, and the 

informed consent. The two groups showed a 
significant difference (P<0.05) (Figure 2).

Analysis of the changes in the QOL of the two 
groups before and after the intervention

According to our analysis, there was little differ-
ence in the QOL scores in the two groups be- 
fore the intervention (P>0.05). The scores of 
the SG for physical health assessment and 
mental health assessment as reported on the 
SF-36 were much higher than they were of the 
CG at 1, 3, and 6 months after the operations 
(P<0.05) (Figure 3).

Comparison of the self-care abilities and de-
gree of mastering health knowledge of the two 
groups at 1 month after the operation

According to our comparison, the self-care  
abilities and the degree of mastering health 
knowledge in the SG were much higher than 
they were in the CG, and they had a significant 
difference (P<0.05) (Table 2).

Comparison of the incidences of postoperative 
complications between the two groups

According to the data we gathered, there were 
2 cases of water and electrolyte disorders, 2 
cases of cerebrospinal fluid leakage, and 2 
cases of bleeding and infection in the SG after 
the operation, for a total incidence of 7.69%. 
There were 6 cases of water and electrolyte 
disorders, 4 cases of cerebrospinal fluid leak-
age, 4 cases of diabetes insipidus, 2 cases of 
hypopituitarism, and 2 cases of bleeding and 
infection in the CG after the operations, for a 
total incidence of 23.08%. The incidences of 
complications in the SG were significantly lower 
than they were in the CG (P<0.05) (Table 3).

Discussion 

The pituitary gland is the most important and 
complex endocrine gland in the human body. It 
can not only secrete various hormones with 
crucial physiological functions, but it can also 
regulate the secretions of other endocrine 
glands. The pituitary gland plays an important 
role in the interactions between the nervous 
system and the endocrine glands. PA is a com-
mon benign intracranial tumor. Its main clinical 
symptom is intracranial compression, such as 
headache, impaired vision, and visual field 

Figure 1. Comparison of the general treatment indi-
cators in the two groups. According to our compari-
son, the LOH and hospital costs of the SG were much 
lower than they were in the CG, showing a significant 
difference (P<0.05). There was little difference in the 
preoperative waiting times between the two groups 
(P>0.05). * meant that the same indicator showed a 
statistical difference between the groups.
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defects, etc. Some functional pituitary adeno-
mas have different symptoms of endocrine dys-
crasia due to their being different types, such 
as menolipsis, lactation, acromegalia, hyper-
thyroidism, sexual dysfunction, and metabolic 
disturbances. With the development of PA, pa- 
tients will have a series of symptoms caused by 
nerve and brain damage [15, 16]. PA mostly 
occurs in young adults. It has a significant  
influence on individuals’ growth, development, 
and ability to work. Some patients may face 
social and mental function-related problems 
due to their symptoms. Therefore, early inter-
vention is recommended in clinical practice 
[17].

Surgery is currently one of the main treatment 
methods for PA. With the continuous develop-
ment of microscopical techniques, modern 
endoscopic techniques, and neuronavigation 
techniques in recent years, the PA success  
rate and the patient survival rate have been  
significantly improved. A survey of 420 PA 
patients treated surgically showed that the 
overall improvement rate of the postoperative 
symptoms was as high as 98% during the 6-24-
month postoperative follow-up [18]. The suc-
cess rate of PA is high in clinical practice, but 
the operation is relatively complex, and most 
patients suffer from significant endocrine disor-
ders caused by intracranial space-occupying 
lesions. Hence, the PA operation is relatively 

clinical pathway management is currently used 
in about 60% hospitals in the United States. 
Moreover, this management concept has also 
been clinically promoted in many European  
and Asian countries. The basis of its clinical 
application is good [20].

In this study, two groups were set up to ana- 
lyze the feasibility of the pathway manage- 
ment nursing mode in PA patients. The results 
showed that the LOH and hospital costs of the 
SG that received pathway management nur- 
sing were much lower than they were in the CG 
that received routine perioperative nursing. 
This implied that pathway management accel-
erates the postoperative outcomes and reduc-
es the medical costs. Some studies have point-
ed out that the traditional nursing mode for 
craniocerebral surgery lacks standardization, 
leading to unclear procedure specifications  
and arbitrariness in practical application, which 
to a certain extent wastes medical resources 
and prolongs the postoperative recovery time 
[21, 22]. The pathway management used in  
this study is a standardized intervention mode 
based on evidence-based medicine. Its design 
is similar to an assembly line and provides a 
“standard flow chart” for PA and achieves an 
effect that “the same disease with the same 
symptoms is treated in the same way.” In this 
way, the use ratio of medical resources is 
enhanced; the medical expenses are reduced; 

Figure 2. Comparison of the levels of satisfaction with the medical service 
between the two groups. According to our comparison, the satisfaction with 
medical service in the SG was much higher than it was in the CG, includ-
ing the medical environment, medical service, medical expenses, diagnosis 
and treatment results, and the informed consent. The two groups showed a 
significant difference (P<0.05). & meant that the same indicator showed a 
statistical difference between the groups.

difficult with a higher incid- 
ence of postoperative compli-
cations. This influences patient 
prognosis to a certain extent 
[19].

Pathway management was fi- 
rst applied in clinical practice 
in America in the 1990s. This 
nursing mode aims to acce- 
lerate the postoperative out-
comes, reduce the incidence 
of complications, and improve 
patient prognosis through sci-
entific and chronological care 
plans. Pathway management  
is a quality management mo- 
de based on system manage-
ment, process management, 
and other scientific methods.  
It is a standardized quality  
control tool. It is reported that 
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the postoperative outcome is accelerated; the 
nursing difficulty is lowered; and predictive 
nursing is achieved [23, 24]. The survey instru-
ment used in this study showed that the satis-
faction in the SG was higher than it was of the 
CG with respect to the medical environment, 
medical service, medical expenses, diagnosis 
and treatment results, and informed consent, 
but the incidence of complications in the SG is 
much lower than it was in the CG. This result 
verified, from our perspective, the validity and 

Table 2. Comparison of the self-care abilities 
and degree of mastering health knowledge in 
the two groups at 1 month after the operations 
(
_
x  ± s)

Group Number 
of cases

Self-care 
ability

Degree of mastering 
health knowledge

SG 78 62.38±2.22 89.89±3.43
CG 78 54.18±2.19 80.19±2.21
t - 16.421 14.846
P - <0.001 <0.001

Figure 3. Analysis of the changes in the QOL of the two groups before and after the intervention. It was found 
through our analysis that the physical health assessment and mental health assessment in the SF-36 was gradually 
enhanced in the two groups with the progression of the intervention (A and B). Based on the comparison, the SF-36 
scores were similar in the two groups before the intervention (P>0.05). The scores of the SG for physical health as-
sessment (C) and mental health assessment (D) were higher than they were in the CG at 1, 2, and 3 months after 
the operation. # meant that the same indicator showed a statistical difference between the groups at the same 
time point.
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feasibility of pathway management. It also im- 
plies that pathway management is conducive  
to the harmony of the doctor-patient relation-
ship. It fully reflects the humanistic approach to 
nursing and medical work.

In this study, the QOL of the PA patients was 
analyzed through pathway management. The 
results showed that the QOL of the SG was  
significantly improved after the pathway man-
agement. According to our comparison, the 
scores for both the physical health and mental 
health of the SG were higher than the scores  
in the CG. As shown in a survey, the postopera-
tive QOL of the PA patients was low because  
of endocrine dyscrasia and intracranial space-
occupying lesions, but these factors were fully 
considered in the implementation of pathway 
management in this study. A survey of 90 
patients with PA found that patients with PA 
often have a poor QOL and poor mental status-
es after surgery, which may be related to indi-
vidual endocrine disorders or to intracranial 
space-occupying lesions. The path manage-
ment used in this study fully takes the above 
factors into consideration and provides inten-
sive out-of-hospital nursing guidance for 
patients with PA through targeted continuing 
nursing care, which have laid a solid found- 
ation for self-care and self-intervention, so that 
the QOL of patients and the degree of health 
knowledge have been significantly improved 
[25, 26]. In this study, our comparison of SF-36 
scores between the two groups also confirmed 
this view.

In conclusion, clinical pathway management 
significantly accelerates the postoperative out-
comes and enhances the satisfaction with 
medical service and self-care abilities in PA 
patients. Meanwhile, it is also conducive to 
reducing the incidence of postoperative com- 
plications and improving the QOL of patients  
in the long term. The innovative point of this 
study lay in the out-of-hospital nursing inter- 

vention provided for the PA patients in addition 
to the traditional pathway management. It pro-
vided a theoretical reference for continuing 
nursing care based on pathway management. 
The deficiency of this study was the small sam-
ple size within a limited time frame, so the 
results were not comprehensive enough. We 
plan to carry out a survey with a larger sample 
size to address the above deficiencies and  
thus provide more detailed data for the periop-
erative nursing of PA patients.

Disclosure of conflict of interest

None.

Address correspondence to: Pengxiang Li, De- 
partment of Neurology, The Second Affiliated Hos- 
pital of Hainan Medical University, No. 48, Baishui- 
tang Road, Longhua District, Haikou 570311, 
Hainan Province, China. Tel: +86-0898-66809446; 
E-mail: lipxwell@163.com

References

[1]	 Endo T, Ogawa Y, Watanabe M and Tominaga T. 
A case of pituitary carcinoma initially diag-
nosed as an ectopic growth hormone produc-
ing pituitary adenoma with a high Ki-67 label-
ing index. J Neurol Surg A Cent Eur Neurosurg 
2018; 79: 90-95.

[2]	 Wang DW, Wang YQ and Shu HS. MiR-16 inhib-
its pituitary adenoma cell proliferation via the 
suppression of ERK/MAPK signal pathway. Eur 
Rev Med Pharmacol Sci 2018; 22: 1241-1248.

[3]	 Lemelin A, Lapoirie M, Abeillon J, Lasolle H, Gi-
raud S, Philouze P, Ceruse P, Raverot G, Vighet-
to A and Borson-Chazot F. Pheochromocytoma, 
paragangliomas, and pituitary adenoma: an 
unusual association in a patient with an SDHD 
mutation. Case report. Medicine (Baltimore) 
2019; 98: e16594.

[4]	 Shimada H, Sasaki H, Kasai K and Egawa S. 
Gonadotroph pituitary adenoma causing se-
vere headache following repeated use of  
GnRH agonist for prostate cancer. Hinyokika 
Kiyo 2019; 65: 171-174.

Table 3. Comparison of the incidences of postoperative complications in the two groups [n (%)]

Group Number 
of cases

Water and electrolyte 
disorders

Cerebrospinal 
fluid leakage

Bleeding and 
infection

Diabetes 
insipidus Hypopituitarism Total  

incidence
SG 78 2 2 2 0 0 6 (7.69)
CG 78 6 4 2 4 2 18 (23.08)
X2 - - - - - - 7.091
P - - - - - - 0.008



Feasibility of the pathway management nursing mode

9681	 Int J Clin Exp Med 2020;13(12):9673-9681

[5]	 Kumar M. Study of early and late onset compli-
cations of transsphenoidal pituitary adenoma 
resection: an instituitional experience. Int J 
Adv Res (Indore) 2019; 7: 757-763.

[6]	 Richard SA, Zheng S, Lei C, Wei F, Yang X and 
Bowen C. Refractory transposing hyperthyroid 
disorder inducing tsh-secreting pituitary ade-
noma: a case report and literature review. Adv 
Biosci Clin Med 2019; 7: 64-68.

[7]	 Mahmoud M, Moussa A, Abokresha A and 
Yousef H. Postoperative use of dopamine ago-
nist in controlling the residual mass in non 
functioning pituitary adenoma. Open J Modern 
Neurosurg 2020; 10: 267-274.

[8]	 Yadav Y. Commentary on “Endoscopic versus 
microscopic pituitary adenoma surgery: a sin-
gle-center study”. Neurol India 2019; 67: 
1022.

[9]	 Na S, Lee ES and Lee SJ. Transient global am-
nesia in a patient with pituitary adenoma: 
causal or chance association? Case Rep Neu-
rol 2019; 11: 238-241.

[10]	 Mishima H, Ayabe J, Watanabe M, Togin S, 
Tsuchiya Y, Kawasaki T, Noda N, Maruyama T 
and Tanaka Y. Clival metastasis of hepatocel-
lular carcinoma with an initial histopathologi-
cal diagnosis of atypical pituitary adenoma. J 
Neurol Surg Rep 2019; 80: e18-e22.

[11]	 Yi L, Alias A, Ghani A and Bidin M. Endocrino-
logical outcome of endoscopic transsphenoi-
dal surgery for functioning and non-functioning 
pituitary adenoma. Malays J Med Sci 2019; 
26: 64-71.

[12]	 Du J, Ji H, Jin J, Gao S, Yan X and Hu S. Pituitary 
adenoma secondary to primary hypothyroid-
ism: two case reports. Medicine (Baltimore) 
2020; 99: e19222.

[13]	 Zheng JP, Chu L and Chen GQ. Multimaterial 
and multicolor 3D-printed model in training of 
transnasal endoscopic surgery for pituitary ad-
enoma. Neurosurg Focus 2019; 47: E21.

[14]	 Wang RZ and Bao XJ. Several issues in transs-
phenoidal pituitary adenoma resection. Chin J 
Contemp Neurol Neurosurg 2019; 19: 223-
225.

[15]	 Cunha N, Gomes L and Bastos M. Challenging 
diagnosis of resistance to thyroid hormone in  
a patient with pituitary adenoma. BMJ Case 
Rep 2019; 12: e229430.

[16]	 Prendergast N, Aldana P, Rotondo R, Torres-
Santiago L and Beier A. Pediatric silent cortico-
troph pituitary adenoma and role for proton 
therapy: case report. J Neurosurg Pediatr 
2019; 23: 214-218.

[17]	 Crouzeix G, Morello R, Thariat J, Morera J, Jou-
bert M and Reznik Y. Quality of life but not cog-
nition is impacted by radiotherapy in patients 
with non-functioning pituitary adenoma. Horm 
Metab Res 2019; 51: 178-185.

[18]	 Batista R, Musolino N, Cescato V, Silva G, Me-
deiros R, Herkenhoff C, Trarbach E and Cunha-
Neto M. Cabergoline in the management of 
residual nonfunctioning pituitary adenoma: a 
single-center, open-label, 2-year randomized 
clinical trial. Am J Clin Oncol 2018; 42: 221-
227.

[19]	 Staartjes V, Serra C, Muscas G, Maldaner N, 
Akeret K, van Niftrik B, Fierstra J, Holzmann D 
and Regli L. Utility of deep neural networks in 
predicting gross-total resection after transs-
phenoidal surgery for pituitary adenoma: a pi-
lot study. Neurosurg Focus 2018; 45: E12.

[20]	 Takaki Y, Mizuochi T, Nishioka J, Eda K, Yatsu-
ga S and Yamashita Y. Nonalcoholic fatty liver 
disease with prolactin-secreting pituitary ade-
noma in an adolescent: a case report. Medi-
cine (Baltimore) 2018; 97: e12879.

[21]	 Naik H, Survashe P, Velho V, Bhide A, Bhople L 
and Guha A. Unusual case of midline middle 
skull base lymphoma mimicking as invasive 
pituitary adenoma. Indian J Neurosurg 2017; 
07: 155-158. 

[22]	 Alkherayf F, Banaz F, Lasso A, Mohajeri S, 
Masoudian P, Lamothe A, Agbi C, Caulley L, 
Alshardan M and Kilty S. P.055 epidemiologic 
features of pituitary adenoma patients requir-
ing surgical treatment: large North American 
patient population based study. Can J Neurol 
Sci 2018; 45: S30.

[23]	 Harada N, Sakaeyama Y, Node Y, Okonogi S, 
Ueda K, Andoh S, Masuda H, Kondo K, Nemoto 
M and Sugo N. Acute changes in the computed 
tomography findings of mucocele combined 
with pituitary adenoma: a case report. No 
Shinkei Geka 2018; 46: 1013-1020.

[24]	 Tuncer F, Dogansen S, Serbest E, Tanrikulu S, 
EkİCİ F, Bilgic B and Yarman SB. Screening of 
AIP gene mutations in young sporadic pituitary 
adenoma patients. Turk J Endocrinol Metab 
2018; 22: 6-6.

[25]	 Hodgson NM, Campbell AA, Chang JR, Vizcaino 
A, Eberhart C, Pearl MS and McCulley TJ. Pitu-
itary adenoma apoplexy of the orbit, diagnosis, 
and management with presurgical emboliza-
tion. Ophthalmic Plast Reconstr Surg 2018; 
34: e196-e197.

[26]	 Tooze A and Sheehan JP. Neurocognitive 
changes in pituitary adenoma patients after 
Gamma Knife radiosurgery. J Neurosurg 2018; 
129: 55-62.


