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Abstract

Postoperative Adrenal Insufficiency after Sellar and Parasellar Surgery: Prevalence and Result of
Perioperative Glucocorticoid Replacement

Background: Postoperative adrenal insufficiency is an important complication after sellar and parasellar
surgery. Currently, the role of perioperative glucocorticoid replacement is still unproven.

Objective: To study prevalence of postoperative adrenal insufficiency and result of perioperative gluco-
corticoid replacement in patients with normal preoperative hypothalamic-pituitary-adrenal (HPA) axis functions
undergoing sellar and parasellar surgery.

Methods: A retrospective cohort study was conducted to assess postoperative adrenal insufficiency in
patients who underwent sellar and parasellar surgery in Phramongkutklao Hospital between 2010 to 2016.
Losgistic regression was used to analyse the correlation between postoperative adrenal insufficiency and sev-
eral factors, including perioperative glucocorticoid replacement.

Results: Of 79 patients, 13 patients (1 6.5%) were treated by transcranial surgery and 66 patients
(83.5%) were treated by transsphenoidal surgery. The pathological diagnosis was non-functioning pituitary
adenoma in 60.8%, growth hormone (GH)—secreting pituitary adenoma in 10.1%, prolactinoma in 2.5%,
thyrotroph pituitary adenoma in 1.3%, craniopharyngioma in 5.1%, Rathke’s cleft cyst in 7.6%, meningioma in
10.1%, and schwannoma in 2.5%.

Fifteen patients (1 9%) had postoperative adrenal insufficiency. Perioperative glucocorticoid replacement
was associated with lower rate of postoperative adrenal insufficiency, but this correlation was not statistically
significant (OR = 0.63, 95%Cl 0.58-9.57, p-value 0.338). In multivariate analysis, only patients with
postoperative central diabetes insipidus had significantly higher rate of postoperative adrenal insufficiency
(adjusted OR = 8.512, 95%Cl 2.211-32.769, p-value 0.002). Furthermore, perioperative glucocorticoid
replacement was not associated with any postoperative complications.

Conclusion: Routine perioperative glucocorticoid replacement is not necessary in patients undergoing
sellar and parasellar surgery if preoperative adrenal function is intact. In this study, we found significant corre—
lation between postoperative central diabetes insipidus and postoperative adrenal insufficiency.

Keywords: Postoperative adrenal insufficiency, perioperative glucocorticoid replacement, sellar and

parasellar surgery
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Variables

Number

Variables

Number

Number of patients
Gender
Male
Female
Age (year)
Mean + SD
Median (min, max)

79 (100%)

32 (40.5%)
47 (59.5%)

47.28 + 14.36
47 (19, 77)

Preoperative 8 A.M. cortisol level (mcg/dL)

Mean + SD

Median (min, max)
Need ACTH stimulation test

Yes

No
Type of surgery

Transcranial surgery

Transsphenoidal surgery
Degree of resection

Total removal

Subtotal removal

Biopsy
Operative time (minute)

Mean + SD

Median (min, max)
Diabetes mellitus
Hypertension
Cardiovascular disease
Chronic kidney disease
Other underlying diseases
Tumor size (millimeter)

Mean + SD

Median (min, max)

Size < 25 mm

Size 2 25 mm

13.4£6.1

11.95 (3.67, 33.14)

54 (68.4%)
25 (31.6%)

13 (16.5%)
66 (83.5%)

37 (46.8%)
40 (50.6%)
2 (2.5%)

315.97 £ 128.39
270 (135, 720)
16 (20.3%)
31 (39.2%)

0 (0%)

0 (0%)

13 (16.5%)

29.47 +13.57
26 (9, 79)
32 (40.5%)
47 (59.5)

Preoperative neurological deficit
Perioperative glucocorticoid replacement
Apoplexy
Recurrent or residual tumor
Pathological diagnosis

Non-functioning pituitary adenoma

58 (73.4%)
60 (75.9%)
4 (5.1%)
19 (24.1%)

48 (60.8%)

GH-secreting pituitary adenoma (acromegaly) 8 (10.1%)

Prolactinoma
Thyrotroph pituitary adenoma
Craniopharyngioma
Rathke’s cleft cyst
Germ cell tumor
Meningioma
Metastatic tumor
Others

Postoperative 8 A.M. cortisol level (mcg/dL)
11.21 + 8.33
10.45 (0.13, 46.57)

Mean = SD
Median (min, max)
Postoperative adrenal insufficiency
Persistent
Temporary
Medical complications
Hyperglycemia
Septicemia
Central deabetes insipidus
Other medical complications
Surgical complications
Cerebrospinal fluid leakage
Surgical wound problems
Intracranial hemorrhage

Other surgical complications

2 (2.5%)
1(1.3%)
4 (5.1%)
6 (7.6%)
0 (O%)
8 (10.1%)
0 (O%)
2 (2.5%)

15 (19%)
11 (13.9%)
4 (5.1%)

14 (17.7%)
7 (8.9%)
25 (31.6%)
5 (6.3%)

12 (15.2%)
1 (1.3%)
2 (2.5%)
2 (2.5%)
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romegaly 8 518 (10.1%), prolactinoma 2 518 (2.5%),
thyrotroph pituitary adenoma 1 518 (1.3%), cran-

iopharyngioma 4 518 (5.1%), Rathke’s cleft cyst 6
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1 Normal postoperative adrenal
function

# Permanent postoperative
adrenal insufficiency
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AN5199 3 N153LAT12HANN “NRWSIUU univariate analysis 5:%31910a38619 A UNIZNIBIgRS N nABS AT AT AIHAR

Variables Postoperative adrenal insufficiency OR (95%CI) p-value
Yes No
(n=15) (n=64)
Gender
Male 4 (26.7%) 28 (43.7%)  0.53(0.19, 1.53) 0.259
Female 11 (73.3%) 36 (56.3%) 1.87 (0.65, 5.36) 0.259
Age, Mean + SD 46.53 + 11.39 47.45 * 15.04 1 (0.96, 1.04) 0.822
Preoperative cortisol level, Mean + SD 11.5+4.77 13.84+6.32 0.93(0.83, 1.04) 0.187
Median (min, max) 11.72 12.03
(3.67, 19.86) (5, 33.14)
Need ACTH stimulation test
Yes 11 (73.3%) 43 (67.2%) 1.27 (0.45, 3.61) 0.764
No 4 (26.7%) 21 (32.8%) 0.79 (0.28, 2.23) 0.764
Type of surgery
Transcranial surgery 4 (26.7%) 9 (14.1%) 1.85 (0.69, 4.91) 0.256
Transsphenoidal surgery 11 (73.3%) 55 (85.9%) 0.54 (0.2, 1.44) 0.256
Degree of resection
Total removal 7 (46.7%) 30 (46.9%) 0.99 (0.4, 2.48) 1
Subtotal removal 8 (53.3%) 32 (50%) 1.11 (0.45, 2.78) 1
Biopsy 0 (0%) 2 (3.1%) 0(0,1) 1
Operative time (minute), Mean £ SD 351.67 £ 150.72 307.61 £ 122.41 1(1,1.01) 0.236
Median (min, max) 270 270
(195, 615) (135, 720)
Diabetes mellitus 3 (20%) 13 (20.3%) 0.98 (0.31, 3.08) 1
Hypertension 5 (33.3%) 26 (40.6%)  0.77 (0.29, 2.05) 0.771
Cardiovascular disease 0 (0%) 0 (0%) NA NA
Chronic kidney disease 0 (0%) 0 (0%) NA NA
Other underlying diseases 3 (20%) 10 (15.6%) 1.27 (0.42, 3.88) 0.704
Tumor size (millimeter), Mean £ SD 34.33 £ 15.62 28.33+12.92 1.03(0.99, 1.07) 0.120
Median (min, max) 32 (16, 79) 25.5 (9, 70)
Size < 25 mm 3 (20%) 29 (45.3%) 0.3 (0.08, 1.17) 0.084
Size > 25 mm 12 (80%) 35 (54.7%) 3.31(0.85,12.88) 0.084
Preoperative neurological deficit 13 (86.7%) 45 (70.3%) 2.35 (0.58, 9.57) 0.33
Perioperative glucocorticoid replacement 10 (66.7%) 50 (78.1%)  0.63(0.25, 1.62) 0.338
Apoplexy 1(6.7%) 3 (4.7%) 1.34 (0.23, 7.8) 0.577
Recurrent or residual tumor 3 (20%) 16 (25%) 0.79 (0.25, 2.51) 1
Pathological diagnosis
Non-functioning pituitary adenoma 7 (46.7%) 41 (64.1%) 0.57 (0.23, 1.4) 0.249
GH-secreting pituitary adenoma (acromegaly) 1 (6.7%) 7 (10.9%) 0.63 (0.1, 4.21) 1
Prolactinoma 1(6.7%) 1(1.6%) 2.75 (0.64, 11.9) 0.346
Thyrotroph pituitary adenoma 1(6.7%) 0 (0%) 5.57 (3.47, 8.95) 0.19
Craniopharyngioma 3 (20%) 1(1.6%) 4.69 (2.18,10.1)  0.020*

Rathke’s cleft cyst 1(6.7%) 5(7.8%) 0.87 (0.14, 5.53) 1
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Variables Postoperative adrenal insufficiency OR (95%Cl) p-value
Yes No
(n=15) (n=64)
Germ cell tumor 0 (0%) 0 (0%) NA NA
Meningioma 1(6.7%) 7 (10.9%) 0.63 (0.1, 4.21) 1
Metastatic tumor 0 (0%) 0 (0%) NA NA
Others 0 (0%) 2 (3.1%) 0(0,1) 1
Medical complications
Hyperglycemia 3 (20%) 11 (17.2%) 1.16 (0.38, 3.58) 0.723
Septicemia 3 (20%) 4 (6.3%) 2.57 (0.95,6.98) 0.122
Central diabetes insipidus 11 (73.3%) 14 (21.9%) 5.94 (2.1,16.83) <0.001*
Other medical complications 3 (20%) 2 (3.1%) 3.7 (0.53, 8.95) 0.065
Surgical complications
Cerebrospinal fluid leakage 3 (20%) 9 (14.1%) 1.4 (0.46, 4.22) 0.689
Surgical wound problems 0 (0%) 1 (1.6%) 0(0,1) 1
Intracranial hemorrhage 0 (0%) 2 (3.1%) 0(0,1) 1
Other surgical complications 1 (6.7%) 1 (1.6%) 2.75 (0.64,11.9) 0.346

dl =} o s s o 1 J a
AN NN 4 NIFIATICHAITN NAWSUUU multivariate analysis 321319t 1898NAWA craniopharyngioma LALNIIAITIINUNTIL

WIIANAENBANUNISARNTIENTBIToS N wABS AT A aIHAA

Variables Adjusted OR (95%Cl) p-value
Craniopharyngioma 5.565 (0.403, 76.753) 0.200
Central diabetes insipidus 8.512 (2.211, 32.769) 0.002*

A151991 5 AN WUSszndnsleInglaRashmaANALIRIERIRIARAUAIZUNSNFoUTINUATIEREINTIHIG A

Variables Perioperative glucocorticoid replacement OR (95%CI) p-value
Yes (n=60) No (n=19)

Medical complications
Hyperglycemia 13 (21.7%) 1 (5.3%) 1.28 (1.04, 1.58) 0.168
Septicemia 6 (10.0%) 1 (5.3%) 1.14 (0.82, 1.59) 1
Central DI 19 (31.7%) 6 (31.6%) 1(0.77,1.31) 1
Other medical complications 4 (6.7%) 1 (5.3%) 1.06 (0.67, 1.67) 1

Surgical complications
CSF leakage 9 (15.0%) 3(15.8%) 0.99 (0.69, 1.4) 1
Surgical wound problems 1(1.7%) 0 (0%) 1.32 (1.17, 1.5) 1
Intracranial hemorrhage 2 (3.3%) 0 (0%) 1.33 (1.17,1.51) 1
Other surgical complications 2 (3.3%) 0 (0%) 1.33 (1.17,1.51) 1
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