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Pituitary Hormonal Changes after Transsphenoidal Tumor Removal
in Non-Functioning Pituitary Adenoma
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ABSTRACT

Background: The present study investigated the rates and the potential predictors of either new pituitary
loss or recovery of hormonal function after transsphenoidal removal of a non-functioning pituitary adenoma.

Methods: Patients who underwent transsphenoidal removal of a non-functioning pituitary adenoma from
January 2003 to December 2007 at Ajou University Medical Center were included in this retrospective
analysis. Patients were excluded if they had a history of previous pituitary tumor surgery, or did not have
preoperative pituitary hormonal data.

Results: Of 42 patients included in the analysis, 36 patients had hypopituitarism, 21 patients had “stalk
compression” hyperprolactinemia, and 2 patients had normal pituitary function. At long term follow-up (longer
than 6 months), 13 patients showed postoperative pituitary hormonal recovery in at least 1 hormonal axis,
while 6 patients had developed postoperative hormonal loss in at least 1 hormonal axis. On analysis, neither
preoperative serum prolactin level nor tumor size was related to postoperative pituitary hormonal changes.

Conclusion: More than 1/3 of patients who underwent transsphenoidal surgery showed postoperative

pituitary hormonal recovery. (J Korean Endocr Soc 24:181~188, 2009)

Key Words: non-functioning pituitary adenoma, pituitary hormone, pituitary surgery, postoperative outcome
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Table 1. Staging system for assessment of anatomic relationship of pituitary tumors with their surrounding

structures

Cavernous Sinus Invasion
Grade
Grade

Grade
Sphenoid Sinus Invasion
Grade 0 = no erosion or remodeling of sellar floor

0 = no involvement of internal carotid artery circumference

1 = tumor abutment of less than 50% of internal carotid artery circumference

Grade 2 = encasement by tumor of equal to or greater than 50% of internal carotid artery circumference
3 = tumor extension into the middle cranial fossa with compression of temporal lobe

Grade 1 = minimal erosion and remodeling of sellar floor by tumor

Grade 2 = tumor extension into sphenoid sinus, occupying less than 50% of its height

Grade 3 = tumor extension into sphenoid sinus, occupying equal to or greater than 50% of the height

Suprasellar Extension

Grade 0 = tumor superior border at or below diaphragma sellae

Grade 1 = tumor extending above diaphragma sellaec but not abutting optic chiasm

Grade 2 = tumor abutting, but not displacing, optic chiasm
Grade 3

tumor displacing and compressing optic chiasm
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Table 2. Tumor characteristics

Characteristics Numbers of patients (%) (n = 42)
Tumor size
Macroadenoma 42 (100%)

Preoperative maximal diameter of tumor (mm)
Preoperative volume of tumor (mm3)*
Postoperative volume of tumor (mm3)
Preoperative relationships with surrounding structures
Cavernous Sinus Invasion (CSI)
Sphenoid Sinus Invasion (SSI)
Suprasellar Extension (SSE)
Cumulative score (CSI + SSI + SSE)

30.7 + 104 (13.1~64.5)
12,059 + 12,952 (689~78,060)
1,524 + 4,061 (0~22,321)

Grade 0 (24%), 1 (52.4%), 2 (21.4%), 3 (23.8%)

Grade 0 (2.4%), 1 (11.9%), 2 (59.5%), 3 (26.2%)

Grade 0 (24%), 1 24%), 2 (262%), 3 (69.0%)
64 * 1.6 (2~9)

* Volume = m / 6 x (height x width x length)

Table 3. Preoperative hormonal loss

Preoperative hormonal loss

Numbers of patients (%)

Growth Hormone (n = 42)
Sex Hormone (n = 40)
Hyperprolactinemia (n = 42)
Adrenal Hormone (n = 42)
Thyroid Hormone (n = 42)
Loss of axis (n = 42)

30 (71.4%)
25 (62.5%)
21 (50.0%)
17 (40.5%)
7 (16.7%)
24 + 12
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Table 4. Postoperative hormonal changes

Short-term follow-up

Long-term follow-up

Axis Recovery* Loss’ Recovely* Loss’
Adrenal 1 (59%) (n = 17) 13 (59.1%) (n = 22) 5(357%) n = 14) 7 (33.3%) (n = 21)
Thyroid 0 (0.0%) n = 17) 6 (20.7%) (n = 29) 1 (143%) n = 7) 5 (18.5%) (n = 27)
Growth 10 (52.6%) (n = 19) 2 (182%) (n = 11) 11 (50.0%) n = 22) 1 (143%) (n = 7)
Gonadal 4 (222%) (n = 18) 6 (50.0%) (n = 12) 4 21.1%) n = 19) 5 (455%) (n = 11)
Hyperprolactinemia 13 (86.7%) (n = 15) - 13 (100.0%) (n = 13) -

* The number of patients reported for each hormonal axis on
function in that particular axis.

ly includes patients who had the potential for recovery or loss of

Table 5. Predictors of new pituitary hormonal loss: short-term follow-up

Factors (continuous) Loss of axis (-) Loss of axis (+) Univariate P value
Age (years) (n = 37) 47.0 53.5 0.136
Numbers of axes lost (preoperative) (n = 37) 2.5 2.0 0.319
Maximal tumor diameter (mm) (n = 37) 31.3 28.6 0.483
Preoperative tumor volume (mm3) m = 37) 13,532 8,470 0.294
Postoperative tumor volume (mm3) (n = 25) 1,885 1,414 0.817
Cavernous sinus invasion (n = 37) 1.6 1.7 0.732
Cumulative score (n = 37) 6.4 6.4 0.970
Preoperative prolactin (ng/mL) (n = 37) 32.8 21.3 0.267

Factors (categorical)

Loss of axis (+) Univariate P value

Apoplexy
Present (n = 3)
Absent (n = 34)
Cerebrospinal fluid rhinorrhea
Present (n = 6)

Absent (n = 31)

33.3% 0.887
29.4%
66.7% 0.051
22.6%

Table 6. Predictors of recovery of

hypopituitarism: short-term follow-up

Factors (continuous) Gain of axis (-) Gain of axis (+) Univariate P value
Age (years) (n = 37) 50.3 45.1 0.250
Numbers of axes lost (preoperative) (n = 37) 2.3 2.4 0.829
Maximal tumor diameter (mm) (n = 37) 30.3 31.2 0.817
Preoperative tumor volume (mm3) m = 37) 10,740 15,502 0.338
Postoperative tumor volume (mm3) (n = 25) 1,114 3,778 0.205
Cavernous sinus invasion (n = 37) 1.7 1.5 0.543
Cumulative score (n = 37) 6.4 6.3 0.851
Preoperative prolactin (ng/mL) (n = 37) 27.7 33.8 0.572

Factors (categorical)

Gain of axis (+) Univariate P value

Apoplexy
Present (n = 3)
Absent (n = 34)
Cerebrospinal fluid rhinorrhea
Present (n = 6)
Absent (n = 31)

0.0% 0.272
29.4%
16.7% 0.532
29.0%
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Table 7. Predictors of new pituitary hormonal loss: long-term follow-up

Factors (continuous) Loss of axis (-) Loss of axis (+) Univariate P value
Age (years) (n = 33) 47.6 56.0 0.118
Numbers of axes lost (preoperative) (n = 33) 2.6 1.8 0.165
Maximal tumor diameter (mm) (n = 33) 30.3 25.8 0.236
Preoperative tumor volume (mm3) (n = 33) 10,771 7,847 0.409
Postoperative tumor volume (mm3) (n = 22) 685 841 0.769
Cavernous sinus invasion (n = 33) 1.6 1.8 0.543
Cumulative score (n = 33) 6.3 6.2 0.821
Preoperative prolactin (ng/mL) (n = 33) 31.7 14.9 0.174
Factors (categorical) Loss of axis (+) Univariate P value
Apoplexy

Present (n = 3) 66.7% 0.078

Absent (n = 30) 13.3%
Cerebrospinal fluid rhinorrhea

Present (n = 4) 50.0% 0.078

Absent (n = 29) 13.8%

Table 8. Predictors of recovery of hypopituitarism: long-term follow-up

Factors (continuous) Loss of axis (-) Loss of axis (+) Univariate P value
Age (years) (n = 33) 51.8 45.1 0.116
Numbers of axes lost (preoperative) (n = 33) 2.5 2.5 0.979
Maximal tumor diameter (mm) (n = 33) 29.6 29.3 0.915
Preoperative tumor volume (mm3) (n = 33) 10,070 10,500 0.879
Postoperative tumor volume (mm3) (n = 22) 755 636 0.750
Cavernous sinus invasion (n = 33) 1.8 1.4 0.179
Cumulative score (n = 33) 6.6 5.9 0.275
Preoperative prolactin (ng/mL) (n = 33) 29.1 28.1 0.924
Factors (categorical) Loss of axis (+) Univariate P value
Apoplexy

Present (n = 3) 333% 0.822

Absent (n = 30) 40.0%
Cerebrospinal fluid rhinorrhea

Present (n = 4) 25.0% 0.530

Absent (n = 29) 41.4%
Hi QAT Sl 5 & HalrA| 32 718t 7} o= 7¥e HYauA7 P = 0.078, 0.078) (Table
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