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Objective : Pituitary adenomas are common neurological lesions believed to account for 10% to 15% of all primary brain
tumors. There can be diagnostic confusion due to discordance of the preoperative endocrine and the postoperative
immunohistochemical diagnosis. In this study, the rate of discordance between preoperative and postoperative findings
and their clinical implications were investigated.

Methods : From March 2005 to March 2006, 26 patients who underwent surgery for a pituitary adenoma were enrolled in this
study. The preoperative pituitary hormone level and postoperative immunohistochemical results were compared and analyzed.
Results : The median age of the patients was 38 years {range 15-66 years). The male to female ratio was 8 to 18. The endocrine
evaluation showed 16 hormanally-active and 10 hormonally-inactive adenomas. The immunohistochemical findings showed :
13 prolactin-positive, 1 GH-positive, 1 FSH-positive, 8 pleurihormone-positive and 3 stain-negative adenomas. The percentage
of discordance observed between the preoperative endocrine and postoperative immunochistochemical diagnosis was 54%.
Nine of 10 endocrine non-functioning adenomas showed : 3 PRL positive, 1 GH positive, 2 PRL+GH positive, 1 TSH+FSH
positive, 1 FSH+ACTH+PRL positive and 1 FSH+LH+PRL positive adenomas by immunohistochemistry. Three endocrine
PRL+GH secreting adenomas showed 2 PRL positive and 1 FSH+GH positive by immunohistochemistry. One endocrine PRL
secreting and 1 GH secreting adenoma showed 1 PRL+TSH positive and 1 GH+PRL positive by immunohistochemistry,
respectively. The diagnosis of the other 12 pituitary adenomas showed concordance.

Conclusion : The results of this study showed 54% discordance rate between the preoperative endocrine and postoperative

immunochistochemical diagnosis for pituitary adenomas.
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Introduction

ituitary adenomas are common neurological lesions and

have been reported to account for 10% to 15% of all
primary brain tumors"*'?. They present with symptoms
associated with the secretion of hormones as well as the mass
effect itself. Surgery for such tumors is approached with either
the transcranial or the transsphenoidal technique based on the
size, shape, extrasellar extension, age and general condition of
the patients.

The normal adenohypophysis is composed of five different
cell types : lactotrophs, somatotrophs, corticotrophs, thyrotrophs
and gonadotrophs, each functionally distinguished by their
capacity to secrete prolactin (PRL), growth hormone (GH),
insulin-like growth factor-1 (IGF-1), adenocorticotrophic

hormone (ACTH), thyroid-stimulating hormone (TSH)
and gonadotrophins (luteinizing hormone, LH and follicle-
stimulating hormone, FSH). Pituitary adenomas potentially
develop from any of these cell types; the adenoma will have
the histopathological characteristics of the origin cell type as
well as the hormone secretion of that cell type.

The diagnosis of adenomas has demonstrated discordance
between clinical and pathological findings. For example,
clinically non-secretory pituitary adenomas have at times
been diagnosed as hormone-secreting pituitary adenomas
by pathologic, immunohistochemical and electron microscopic
examination. It has been suggested that treatment should be
determined based on clinical symptoms rather than immuno-
histochemical results. However, there are limited studies of
this discordance and the implication for clinical management.

+ Received : August 23,2006 - Accepted : April 12, 2007

+ Address for reprints : Shin Jung, MD., Department of Neurosurgery, Chonnam National University Hwasun Hospifal, Medical School, 160 lisim-ni,
Hwasun-eup, Hwasun 519-809, Korea  Tel: +82-61-379-7666, 7668, Fax : +82-61-379-7673, E-mail : sung@chonnamackrs

367



J Korean Neurosurg Soc 411 June 2007

Therefore, this study was undertaken in order to better
understand the rate of discordance between preop-erative
clinical and postoperative immunohistochemical diagnosis
and thereby improve patient management.

Materials and Methods

rom March 2005 to March 2006, we recruited 26 patients
who underwent surgery for pituitary adenomas. We
evaluated age, gender, clinical manifestations, preoperative
and postoperative hormone levels, surgical technique, the extent
of removal, immunohistochemical findings and clinical outcome.
Preoperatively, the laboratory study of hormones by enzyme
immunoassay (EIA) was performed and the tumors were
divided endocrinologically into active and inactive pituitary
adenomas. Endocrinologically active pituitary adenomas were
classified into : prolactin, GH, ACTH, TSH and FSH/LH
secreting adenomas. Postoperatively, immunohistochemical
analysis is a standard step in the pathological evaluation and
classification of every pituitary adenoma. The immuno-
histochemistry was performed using the battery of antisera
directed against all anterior pituitary hormone products

(GH, PRL, ACTH, TSH, FSH, LH)*'?,

Results

wenty-six patients with pituitary adenoma underwent

surgery. The median age of the patients was 38 years
(range 15-66 years). The male to female ratio was 8 to 18.
Surgery via the transsphenoidal approach was performed in
23 patients and via the transcranial approach in 3. Tumors
were totally removed except for three patients who had
cavernous sinus encasement.

There were 10 patients with inactive and 16 with active
pituitary adenomas by endocrine assessment. Among the
endocrinologically active pituitary adenomas, there were 9
patients with PRL secreting, 3 with GH secreting, 1 with
ESH secreting, and 3 pleurihormone secreting adenomas
(Table 1).

There were 3 patients with negative and 23 with positive

Table 1. Preoperative endocrine status of 26 pituitary adenomas

Secreting hormone No. of Patient

Hormonally inactive 10
Hormonally active

PRL 9
GH 3
FSH 1
Pieurihormone(PRL+GH) 3
Total 26

PRL : prolactin, GH : growth hormone, FSH : follicle—stimulating hormone

immunohistochemical staining pituitary adenomas. Among
the positive staining tumors there were 13 patients who
were PRL positive, 1 GH positive, 1 FSH positive and 8
pleurihormone positive adenomas (Table 2).

There were 14 out of 26 (54%) patients discordant for
endocrine and immunohistochemical study. The discordant
cases were characterized by 9 endocrinologically non-
functioning, 1 GH secreting and 1 PRL secreting and 3
PRL+GH secreting adenomas (Table 3, Fig. 1, 2).

Patients were followed for a mean of four months for
hormone levels. Preoperatively elevated hormone levels
were normalized except in four patients after 23 operations
with total removal (87%) and in two patients after three
operations with subtotal removal (33%).

Discussion

PY he pituitary gland is a common anatomical substrate
A for neoplastic transformation, giving rise to approximately

Table 2. Immunchistochemistry of pituitary adenomas
Immunohistochemical stain No. of Patient
Negative stain 3
Positive stain 23

PRL 1
GH

FSH

PRL+GH

PRL+TSH

GH+FSH

TSH+FSH

PRL+FSH+ACTH

PRL+FSH+LH

—_ = W — — W

N
o

Total

PRL : prolactin, GH : growth homone, FSH : follicie —stimulating homone, TSH : thyroid—
stimulating hormone, ACTH : adenocoricofrophic hormone, LH : luteinizing hormone

Table 3. Discordance of diagnosis between endocrine study and
immunohistochemical evaluation

Endocrinologic Immunohistochemical

No. of patient

diagnosis diagnosis
Hormonally inactive  PRL 3
PRL+GH 2
GH 1
TSH+FSH 1
FSH+ACTH+PRL 1
FSH+LH+PRL 1
PRL PRL+TSH 1
GH GH+PRL 1
PRL+GH PRL 2
PRL+GH FSH+GH ]
Total 14

PRL : prolactin, GH : growth hormone, TSH : thyroid—stimulafing hormone, FSH : folicle—-
stimulating hormone, ACTH : adenocorticotrophic hormone, LH | Iuteinizing hormone
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Fig. 1. immunohistochemistry of ilustrative case : Positive immuno—
histochemical stains for growth hormone (A) and prolactin (B) in
hormonally inactive pifuitary adenoma (Original magnification x 100).
10-15% of all primary intracranial tumors®'”. Developing
from the hormone-secreting cells of this anterior lobe of the
pituitary, the overwhelming majority of pituitary tumors
are histologically benign adenomas. Although many pituitary
adenomas exhibit varying degrees of local invasiveness, few
demonstrate the metastatic capacity needed to merit a diagnosis
of pituitary carcinoma®'?.

Pituitary adenomas have been classified histologically on
the basis of cytoplasmic staining affinities into categories of
acidophilic, basophilic and chromophobic'™'". Although
this classification is appealing because of its simplicity and
availability, it provides little information concerning the
function of a pituitary adenoma as an endocrine tumor'”.
Immunohistochemistry provides valuable information on
hormone content; 60% of surgical specimens of pituitary
adenomas contain one hormone, about 15% are bihormonal,
15% ate plurihormonal and less than 15% are hormone
negative”. Although immunohistochemistry has been
shown to be useful for classification it should be used in the
context of other informarion as it does not reflect the structure
of the tumor®. Immunohistochemical analysis is an essential
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Fig. 2. iImmunohistochemistry of illusirative case : Positive immuno—
histochemical stains for follicle—stimulating hormone (A) and growth
homone (B} in hormondlly prolactin and growth hormone secreting
pituitary adenoma (Original magnification x 100).

step in the pathological classification for all pituitary
adenomas'”. Using a battery of antisera directed against all
anterior pituitary hormone products (GH, PRL, ACTH,
TSH, FSH, LH), immunohistochemistry is both a reliable
and powerful method for determining the hormonal
content of tumor cells. Generally a positive correlation exists
between the tumor immunoprofile and the type of hormones
produced by the tumor>'?.

However, there are reports where immunohistochemical
evaluations have not been helpful. There are a variety of
clinical and pathological situations where pituitary lesions
may result in discordance between the clinical and pathological
findings. In this study we identifted discordance in 54% of
patients. There are several possible causes for the discordance;
where the tumor was positive by immunohistochemistry,
but not found to secrete hormone; non-PRL secretion when
the tumor showed positive immunohistochemistry due to a
focal positive stain and cross reactivity to immunohistochemistry
is possible. In cases with high prolactin levels and negative
immunohistochemistry, PRL cell hyperplasia and a stalk
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effect should be considered. Glycoprotein alpha-subunit
production in corticotroph tumors and somatostatin receptor
subtype in nonfunctioning adenomas may be the cause of
the discordance®®.

Hormonal effects are reflected by patient symptoms not
by immunohistochemistry. Therefore, for dlinical management
the endocrine diagnosis may be more important than the
pathological diagnosis including immunohistochemistry.
Thorough analysis of individual cases with diagnostic
discordance may provide useful information for better
understanding of endocrine disease and for appropriate

treatments®”%,

Conclusion

In this study, we identified a discordance of 54% in the
preoperative and postoperative findings of patients
undergoing surgery for pituitary adenoma. Because patient’s
symptoms are results from hormones, the most useful data
needed for patient treatment is preoperative hormonal
study. Immunohistochemistry results may be less important
in this regard. Therefore, precise endocrine evaluation is
needed preoperatively due to the relatively high rate (54%)
of discordance identified in this study.

370

References

1. Asa SL, Kovacs K : Clinically nonfunctioning human pituitary adenomas.
Can J Neurol Sci 19 : 228-235, 1992
2. Burrow GN, Wortzman G, Rewcastle NB, Holgate RC, Kovacs K :
Microadenoams of the pituitary and abnormal sellar tomograms in an
unselected autopsy series. N Engl ] Med 304 : 156-158, 1981
3. Desai B, Burrin JM, Nott CA, Geddes JF, Lamb EJ, Aylwin SJ, et al :
Glycoprotein hormone alpha-subunit production and plurihormonality
in human corticotroph tumours--an in vitro and immunohistochemical
study. Eur J Endocrinol 133 : 25-32, 1995
4. Furth J, Ueda G, Clifton KH : The pathophysiology of pituitaries and
their tumors : Methodological advances. In Busch H(ed.) Methods in
Cancer Research 10 : 201-277, 1973
5.Je H, Kim JH, Lee JK, Kim TS, Jung S, Kim SH, et al : Immuno-
histochemical analysis of pituitary adenomas according to endocrinologic
function. J Korean Neurosurg Soc 26 : 635-640, 1997
6. Kovacs K, Horvath E : Tumors of the pituitary gland. In Atlas of Tumor
Pathology, fascicle 21, 2nd series : 1-269, 1986
7. Lloyd RV, Fields K, Jin L, Horvath E, Kovacs K : Analysis of endocrine
active and clinically silent corticotropic adenomas by in situ hybridization.
Am ] Pathol 137 : 479-488, 1990
8. Pawlikowski M, Pisarek H, Kunert-Radek J, Radek A : Immuno-
histochemical detection of somatostatin receptor subtypes in “clinically
nonfunctioning” pituitary adenomas. Endocr Pathol 14 : 231-238, 2003
9. Saeger W : Current pathological classification of pituitary adenomas.
Acta Neurochir Suppl 65 : 1-3, 1996
10. Sanno N, Teramoto A, Osamura RY : Clinical and cytofunctional
classification of pituitary adenomas: proposal of a new classification.
Acta Neurochir (wien) 138 : 1186-1192, 1996
11. Scanarini M, Mingrino S : Functional dassification of pituitary adenomas.
Acta Neurochir (wien) 52 : 195-202, 1980
12. Thapar K, Kovacs K, Muller PJ : Clinical-pathological correlations of
pituitary tumours. Baillieres Clin Endocrinol Metab 9 : 243-270, 1995



