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Introduction

The pituitary tumor surgery is the first factor 
responsible for adrenal insufficiency, and about 
44% to 52% of pituitary tumor patients suffered 
adrenal insufficiency of variable degrees1. Some 
patients had temporary adrenal insufficiency, but 
some patients had long adrenal insufficiency. The 
adrenal insufficiency impact could be noticed in 
the symptoms including aggregation of poor hea-
th, laziness, fatigue, lassitude, appetite decrease, 
nausea, loss of weight, dizziness, etc. So, the tre-
atment of the above patients with hormone repla-
cement therapy is essential2.

Insulin Tolerance Test (ITT) is a gold standard 
test used for the detection of adrenal insufficien-
cy, but is associated with various risks. Moreover, 
the above test is also considered as a taboo for the 
patients with ischaemic heart disease, arrhyth-
mia, and epilepsy3. Further, earlier studies have 
confirmed that old pituitary tumor patients often 
suffered adrenal insufficiency after the operation. 
Also, adrenal insufficiency has been observed to 
be common in the patients with a dramatic decre-
ase in hormones concentration before the opera-
tion. So, in the present work, we performed sta-
tistical correlation analyses between the age and 
gender of patients, size of the tumor, preoperative 
hormone levels, and postoperative adrenal insuf-
ficiency. We also studied corresponding statistics 
of hormone replacement therapy impact on tumor 
recurrence at the same time. 

Patients and Methods

Among a total 143 patients undergoing the sur-
gery for pituitary tumor from 2013 to 2015, there 
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were 69 cases of men and 74 cases of women. The 
age range was 23 to 83 years, and the average age 
was 52.52 years old. 129 patients were treated with 
trans-sphenoidal surgery, and 14 patients were tre-
ated with neurosurgery of intracranial tumor. The 
follow-up time lasted for 0.5 to 2.5 years old. No 
matter whether the patients were a lack of hormone 
or not, the patients were given about one week of 
hormone therapy of dexamethasone or hydrocorti-
sone after the operation. The hormone therapy was 
stopped before the patients’ discharge from the ho-
spital. The patients were then undergone clinical 
reexamination after half month, 3 months, 6 mon-
ths and 1 year of operation. Further, cerebral MR 
reinforcement examination was performed within 
3 days and at about 6 months after the operation. 
The conventional preoperative and postoperative 
hormone monitoring included: ACTH, cortisol, 
growth hormone, prolactin, luteinizing hormone, 
thyroid-stimulating hormone and FT3, FT4. Insu-
lin Tolerance Test (ITT) conducted the judgment 
of postoperative adrenal insufficiency4,5. All clini-
cal tests and hormone replacement methods were 
approved by the Ethics Committee of the hospital, 
and the hospital also signed an informed consent 
agreement with the patients.

Statistical Analysis
T-test, chi-square-test, and rank-sum-test were 

adopted for statistical analysis. p<0.05 was consi-
dered statistically significant.

Results

Among 129 patients, 40 patients having their 
PRL increased obviously, 12 patients having their 
GH increased, 13 patients having their ACTH in-
creased, 3 patients having TSH, T3 and T4 increa-
sed or decreased, 1 patient having ACTH and GH 
increased, 1 patient having TSH and PRL increa-
sed, 1 patient having PRL and GH increased. On 
the other hand, 73 patients showed no hormone 
level abnormality. Further, there were 16 patients 
having one or two or more hormones abnormali-

ties, including FSH, LH, cortisol, T3, T4, TSH, etc. 
There were 32 patients who were confirmed to suf-
fer adrenal insufficiency through insulin-glucose 
tolerance test after the operation, and there were 
40 patients showing symptoms of adrenal insuffi-
ciency upon the monitoring of plasma cortisol, so 
there was a total of 72 patients with adrenal insuf-
ficiencies. The older patients were likely to suffer 
adrenal insufficiency after the operation, but the 
difference was not significant statistically (Table I, 
Figure 1). Further, the gender of patients also had 
no correlation with adrenal insufficiency (Table 
II). The tumor size of postoperative adrenal insuf-
ficiency patients was not statistically different from 
the patients without postoperative adrenal insuffi-
ciency (Table III). The patients, whose one or seve-
ral hormones markedly decreased before the ope-
ration, showed postoperative adrenal insufficiency 
(Table IV, Figure 2). The imageological examina-
tion was carried out within 0.5 to 2.5 years after the 
operation to understand the tumor recurrence rate, 
and there were no significant differences between 
the patients undergoing hydrocortisone replace-
ment therapy and patients without hydrocortisone 
replacement therapy.

Discussion

The pituitary tumor is a common disease, whi-
ch accounts for 10% to 15% of primary intracra-
nial tumors6. Although the pharmacological and 
radiological therapy of pituitary tumor remains 
improved, the surgery is still the first treatment of 
choice for the above disease. Further, the recur-
rence rate of the pituitary tumor slightly decrea-
sed but the living standards of the affected patien-
ts were not good as reflected in the postoperative 
dyscrinism. The occurrence rate of permanent pi-
tuitary failure after the operation was below 3%. 
However, the temporary or lasting decrease of pi-
tuitary function was common after the operation. 
No matter what kinds of methods were adopted 
for surgical treatment, the secretory function of 
pituitary was influenced. Also, the hormone se-

Table I. Age Characteristics Description between Adrenal Sufficiency Group and Adrenal Insufficiency Group.

Adrenal function Cases  Mean  Standard deviation Minimum value  Maximum value
 
Insufficiency  72 52.69 11.89 24 80
Sufficiency  71 52.35 12.34 23 83

t = 0.009, p = 0.923 showed that the age had not statistical different between the two groups and was comparable. 
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Table III. Tumor Diameter and Adrenal Insufficiency.

Adrenal function Cases  Tumor diameter  t value p value
 
Insufficiency  72 2.50±0.73 1.22 0.27
Sufficiency  71 2.67±0.67  

The tumor diameter between adrenal sufficiency group and adrenal insufficiency group showed no statistical difference.

Table II. Patients’ gender and adrenal insufficiency.

                                       Adrenal function     
    Insufficiency
Gender Insufficiency  Sufficiency  Total rate (%)

Men  35 34 69  50.72 
Women  37 37 74  50.00 
Total  72 71 143 50.35 

X2  p >0.05
Conclusion: the gender between adrenal sufficiency group and adrenal insufficiency group showed no difference, namely, the 
probability of adrenal insufficiency in men and women was the same.

Figure 1. Comparison of occurence rate of adrenal insufficiency among four age groups.

Figure 2. 
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cretion of the pituitary showed a decrease, so sur-
gical interference was one of important reasons 
for hypopituitarism7,8.

The adrenal insufficiencies observed in ear-
lier studies showed 85% insufficiency in growth 
hormone, 75% insufficiency in gonads, 38 % in 
adrenalotropic hormone and 32% insufficiency in 
thyroid-stimulating hormone9-12. The factors lea-
ding to above postoperative pituitary tumor adre-
nal insufficiency could be a lack of one or seve-
ral hormones before the pituitary tumor surgery. 
Further, implementation of hormone replacement 
after the operation has been observed as an in-
dependent risk factors leading to adrenal insuffi-
ciency. On the other hand, age factor of the older 
patients tended to suffer adrenal insufficiency but 
the difference of each age showed no statistical 
significance. However, tumor size correlated si-
gnificantly with adrenal insufficiency. So, the 
collective inference from all these observations 
could be that the extent of pituitary function da-
mage might be related to comprehensive factors, 
such as the hardness of the pituitary tumor, the 
impact of pituitary tumor on pituitary blood cir-
culation and the size of the pituitary tumor. 

The decrease of preoperative hormone reflected 
the degree of pituitary function damage brought out 
by tumor from different angles. Some people put 

forward that the base measuring value of periopera-
tive hormone might be correlated with postoperative 
adrenal insufficiency13. When the function of pitui-
tary function was damaged, the clinical manifesta-
tions showed the lack of 1 to 2 hormones14 or lack of 
all hormones. In the present study, the occurrence 
rate of postoperative adrenal insufficiency in patien-
ts who lacked one or several hormones before the 
operation significantly increased and the statistical 
analysis showed an obvious difference. So, the eva-
luation of pituitary patients’ preoperative hormone 
had important guiding significance in postoperative 
hormone replacement and monitoring. 

The replacement of growth hormone, testoste-
rone and glucocorticoid did not influence and the 
observations were in sync with earlier studies2,15. 
Even though the hormone replacement did not 
have significant impact on tumor recurrence, the 
hormone levels were monitored regularly where 
possible, and the replaced hormone were stopped 
as soon as possible to reduce other side effects. 

Conclusions

The occurrence of adrenal insufficiency is very 
common after pituitary tumor surgery so that ap-
propriate hormone replacement could improve 

Table V. Comparison of Hormone Replacement and Non-hormone Replacement in Adrenal Insufficiency Patients and Tumor 
Recurrence Rate in Two Groups 

 Recurrence  Non-recurrence   Occurrence
Groups cases cases Total rate (%)

Hormone replacement group  11 61 72 15.28
Non-hormone replacement group 8 63 71 11.27
Total  19 124 143 13.29

X2=0.499, p = 0.480 > 0.05, and it could be concluded that the hormone replacement and non-hormone replacement in adrenal 
insufficiency patients and humor recurrence rate in two groups showed no statistical difference. 

Table IV. Comparison of preoperative hormone decrease and occurrence rate of adrenal insufficiency in patients of two groups. 

       Occurrence 
 Occurrence Non-occurrence  rate of adrenal
Groups cases cases Total insufficiency (%)

Patients undergoing preoperative hormone decrease 14 2 16 87.50
Patients not undergoing preoperative hormone decrease 72 71 143 50.34
Total  86 73 159 54.09

X2 = 6.572, p = 0.01<0.05, it could be concluded that the occurrence rate of adrenal insufficiency between two groups was 
statistically different, and the occurrence rate of adrenal insufficiency in patients whose one or several hormones decreased 
before the operation was higher than that in patients whose hormones did not decrease before the operation. 
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the life quality of the patients. The age and gender 
of patients, as well as the size of the tumor, was 
not significantly correlated with postoperative 
adrenal insufficiency, but the decrease and da-
mage of preoperative pituitary function, as well 
as the disturbance of the pituitary in the process 
of pituitary tumor surgery, might lead to the pi-
tuitary hypofunction, thereby leading to adrenal 
insufficiency. The replacement of glucocorticoid 
could not increase the recurrence rate of the tu-
mor, so short-term replacement is safe. Further, 
preoperative hormone evaluation and postopera-
tive hormone monitoring has important guiding 
significance during hormone replacement therapy 
and should be explored in future studies.
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