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Original article
Postoperative adrenal insufficiency after sellar and parasellar surgery:

prevalence and result of perioperative glucocorticoid replacement

Thanakorn Thiensri and Weerawong sangphosuk

Division of Neurosurgery, Department of Surgery, Phramongkutklao Hospital

Abstract:
Objective: To study the prevalence of postoperative adrenal insufficiency and the effect of perioperative glucocorticoid
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 at Phramongkutklao Hospital between 2010
and 2016. Logistic regression was used to analyze the correlation between postoperative adrenal insufficiency
and several factors, including perioperative glucocorticoid replacement. Results: From 79 patients, 13 patients
(16.5%) had transcranial surgery and 66 patients (83.5%) had transsphenoidal surgery. The pathological diagnosis
was non-functioning pituitary adenoma in 60.8%, 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 2.6%. Fifteen patients (19%) 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%CI: 0.58-9.57, p-value = 0.338). In multivariate analysis, only patients
with postoperative central diabetes insipidus were associated with postoperative adrenal insufficiency (adjusted
OR = 8512, 95%CI: 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 whose preoperative adrenal function is
intact. In this study, we found a significant correlation between postoperative central diabetes insipidus and
postoperative adrenal insufficiency.
Keywords: @ Postoperative adrenal insufficiency @ Perioperative glucocorticoid replacement

® Scllar and parasellar surgery
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secreting pituitary adenoma ) acromegaly 8 91 (%’aa
8¢ 10.1), prolactinoma 2 918 (Fp88Y 2.5), thyrotroph
pituitary adenoma 1 318 (S0e/az 1.3), craniopharyngioma
4 719 (30e@¢ 5.1), Rathke’s cleft cyst 6 718 (30882 7.6),
meningioma 8 918 (3988 10.1) 4AY schwannoma 2 T¢!
($0tag 2.5)
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m Normal postoperative adrenal
function

M Permanent postoperative
adrenal insufficiency

W Temporary postoperative
adrenal insufficiency
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MAATH N ALAD NN AN 79 T1)

Number

Number of patients
Gender

Male

Female
Age

Mean+SD

Median (min, max)

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)
DM
HT
CVD
CKD
Other underlying diseases
Tumor size (millimeter)
Mean + SD
Median (min, max)
Size < 25 mm

Size > 25 mm

Preoperative neurological deficit

Perioperative glucocorticoid replacement

Apoplexy

Recurrent or residual tumor

79 (100%)

32 (40.5%)
47 (59.5%)

47.28+14.36
47 (19, 77)

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%)

316.97+128.39
270 (135, 720)
16 (20.3%)
31 (39.2%)
0 (0%)
0 (0%)
13 (16.5%)

29.47£13.67
26 (9, 79)
32 (40.5%)
47 (59.5)
58 (73.4%)
60 (75.9%)
4 (5.1%)
19 (24.1%)
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NISIOVINULN N AALADNLNFNIIWIL 79 318 (918)

Variables

Number

Pathological diagnosis
Non-functioning pituitary adenoma
GH-secreting pituitary adenoma (acromegaly)
Prolactinoma
Thyrotroph pituitary adenoma
Craniopharyngioma
Rathke’s cleft cyst
Germ cell tumor
Meningioma
Metastatic tumor
Others

Postoperative 8 A.M. cortisol level (mcg/dL)
Mean+SD
Median (min, max)

Postoperative adrenal insufficiency
Persistent
Temporary

Medical complications
Hyperglycemia
Septicemia
Central DI
Other medical complications

Surgical complications
CSF leakage
Surgical wound problems
Intracranial hemorrhage

Other surgical complications

48 (60.8%)
8 (10.1%)
2 (2.5%)
1 (1.3%)

4 (5.1%)

6 (7.6%)
0 (0%)

8 (10.1%)
0 (0%)
2 (2.5%)

11.21+8.33
10.45 (0.13, 46.57)
15 (19%)
11 (13.9%)
4 (5.1%)

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

12 (15.2%)
1.3%)
2.5%)

(
(
(
(2.5%)

1
2
2

ms sinnglanasfnasanaunisznanein u lsifibeheny
MIEN@ (OR = 0.63, 95%CL: 0.58-9.57, p-value = 0.338)
Lasilarh M TsiaNAdAWHELUL univariate analysis
SNIAENTedEas uLnasTen naadaruTAdeee
ol et 01 wamT7a 8 AM. cortisol level Ravusheia
wiipasmarhdin Pssnautiaservianensanmiisasantyl
seeznaildlumanien Isntseareinehen emaatiinsen
Waanendamn NlanuAaUnfrasssuulssamnaunen
msfidansanmelsufiasensionensanm dasonvionens
amwﬁna“‘mﬂu%m‘%amuﬁmﬁaag’ M IRRRMNINENTINEN

LEHAUNINTAUTINLE NG WU SR EsHamsTiasem
Wen§Imeniu craniopharyngioma WagMINUAILLNAA
wdarhen AlemadaTsU M Iasee limnasaToanay
AFADENITIREMSaAR (p-value < 0.05) laemuhile
Janwiia craniopharyngioma AANNERRUSIUMSAAME
weaszaslanen SraananFnINIw 4.60 W ioiiuy
WenBamWeTinau (OR = 4.69, 95%CIL: 2.18-10.1, p-value
= 0.020) HAEMIFTRNLANULAONAINTATANNENAUS
SumsAaensassedlaunnsarand N 5.94
wh Wafeiunsdiilifinmendevdsnide (OR = 5.94,
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95%CI: 2.1-16.83, p-value < 0.001) ustaehslafiona Wiash
FulsssRsY ML multivariate analysis WU
PRI e F RS emadas
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Fuiusiumaiamagnsassaslaunasraandimndnn
duds 8512 wh (adjusted OR = 8512, 95%CL: 2.211-
32.769, p-value = 0.002)
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analysis Lo multivariate analysis ﬁdLLﬁ@ﬂu@lﬁNﬁ 3iae 4

dafnmenmdaiusaswihamsbiinnglanaiaaond
NOUUITEINNIGANLAIZIINTaUSI A8 Ida Wy
nmsbitnnglanasinoasmaunuseniehdaladilans
é’m’uﬁﬁ’uﬂmﬁ@mmmaﬂ%’awﬁ’aNwﬁ@ﬁ”’qmqm&;‘mﬁm
uazelauNITNOL AT ATYNNED& (p-value < 0.05) 18

A v A
auammuﬁmslmnmw 5

321504
MR DIER LA ATRANAINIGA
til 1 A Zj o ) tﬁl [~ g 1 % a
‘mmummaumwmwﬂu@mamﬂmumaﬂmaﬁlmmmm@w

non-functioning pituitary adenoma 1o EWLANNYNTDINT

oA 3 USRI IATIEViANNFNRUSILL univariate analysis Senetadusne TunensassesliunaTRTeanaIhen

Postoperative Al

Variables OR (95%CI) p-value
Yes (n = 15) No (n = 64)
Gender
Male 4 (26.7%) 28 (43.7%) 0.53 (0.19, 1.53) 0.269
Female 11 (73.3%) 36 (56.3%) 1.87 (0.65, 5.36) 0.269
Age, Mean+SD 46.53+11.39 47.46x15.04 1 (0.96, 1.04) 0.822
Preoperative cortisol level, Mean+SD 11.56+4.77 13.8446.32 0.93 (0.83, 1.04) 0.187
Median (min, max) 11.72 (3.67, 19.86) 12.03 (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 (560%) 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 (195, 615) 270 (135, 720)
DM 3 (20%) 13 (20.3%) 0.98 (0.31, 3.08) 1
HT 5 (33.3%) 26 (40.6%) 0.77 (0.29, 2.05) 0.771
CVD 0 (0%) 0 (0%) NA NA
CKD 0 (0%) 0 (0%) NA NA
Other underlying diseases 3 (20%) 10 (15.6%) 1.27 (0.42, 3.88) 0.704
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M 3 UEAIMIANEANNENRUSILY univariate analysis sevadusne funmensassesluunaifvoand

W16101 (¢19)
Variables Postoperative Al OR (95%CI) p-value
Yes (n = 15) No (n = 64)
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) 0577
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%) 469 (2.18, 10.1) 0.020*
Rathke’s cleft cyst 1 (6.7%) 5 (7.8%) 0.87 (0.14, 5.53) 1
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©,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, 6.99) 0.122
Central DI 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
CSF leakage 3 (20%) 9 (14.1%) 1.4 (0.46, 4.22) 0.689
Surgical wound problems 0 (0%) 1(1.6%) 00,1 1
Intracranial hemorrhage 0 (0%) 2 (3.1%) 00, 1) 1
Other surgical complications 1(6.7%) 1(1.6%) 2.75 (0.64, 11.9) 0.346

M15199 4 LEAIMTLATANNENNUTULY multivariate analysis T haiinsanadie craniopharyngioma L8eMIFTIY

WML IAAINGATUMTANMITNIasgas luaasfgaanaIxen

Variables Adjusted OR (95%CI) p-value
Craniopharyngioma 5.565 (0.403, 76.753) 0.200
Central DI 8.512 (2.211, 32.769) 0.002*
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Perioperative glucocorticoid

Variables 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, 1.61) 1
Other surgical complications 2 (3.3%) 0 (0%) 1.33(1.17, 1.61) 1
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