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Introduction: The morphologic diagnosis of pituitary adenomas (PA) is based on immunohistochemistry (IHC). In Romania, IHC diagnosis
of PA is restricted, all of the specific antibodies being very expensive. A histochemical staining, Herlant’s tetrachrome (HTCS), was described
several years ago, but it was not widely used for diagnostic purposes because of technical difficulties. The aim of this paper is to bring into
discussion this staining, to highlight its benefits, to improve the technical procedures and to establish a protocol, which combining both HTCS
and IHC, facilitates the diagnosis of PA and, especially, substantially reduces the costs.

Methods: HTCS was performed using normal pituitary glands. The optimal time of staining and the optimal concentration of different solutions
were established for each step of the staining.

Results: The improved technical procedure of HTCS is described. The staining features of all cellular types of the pituitary gland are depicted
and illustrated: the chromophore cells, GH-secreting cells stained in orange, PRL-secreting cells in red-violet and ACTH-cells in dark blue,
while cromophobe cells stained light blue. These staining features can be extrapolated to the diagnosis of PAs, as they consist of a prolifera-
tion of such cells.

Conclusion: HTCS’s benefit is in functional PAs: it can identify GH, PRL, ACTH and TSH-adenomas, according to the cell type staining. A
two-step diagnostic protocol is proposed, allowing the use of two, maximum three antibodies, instead of six: first step HTCS, and second

step IHC.
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Introduction

Pituitary adenomas (PA) are rare tumors, representing
approximately 15% of intracranial tumors [1]. The diag-
nosis is based on clinical, biochemical and imaging data
and confirmed by histology and immunohistochemistry
(IHC). The presence or absence of endocrinological signs,
clinically divides PA into functional and non-functional
types. Generally, non-functioning adenomas manifest with
compressive symptoms and signs: headache and visual field
defect [2].

There are different classification systems of PA, depend-
ing on imaging, histology, IHC and electron microscopy.
Currently, the most widely used is the IHC classification
that classifies PA into lactotrophic (PRL), somatotrophic
(GH), gonadotrophic (FSH/LH), corticotrophic (ACTH),
thyrotrophic (TSH) and null cell adenomas [3]. Non-func-
tional adenomas are represented by FSH/LH and null cell
adenomas. This classification enables effective therapeutic
management of patients with PA, which may include sur-
gery, medical treatment and/or radiotherapy [4,5].

In our country, IHC diagnosis of PA is very restricted,
first and foremost because IHC with all the needed hormo-
nal antibodies is very expensive and also, because precise
histological diagnosis on routine staining is impossible.
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Several years before the implementation of IHC, a special
staining named ‘Herlants tetrachrome staining’ (HTCS)
was used to differentiate between chromophore and chro-
mophobe cells and between different chromophore cell
types [6,7]. Applied in the diagnosis of PA, it can differenti-
ate between functional and non-functional adenomas. This
staining, which is much cheaper than IHC was not widely
performed, mostly because of technical difficulties.

The purpose of this paper is to bring into discussion this
staining method, to highlight its benefits, to improve the
technical procedures and to establish a protocol, which
combining both HTCS and IHC, facilitates the diagnosis
of PA and, especially, substantially reduces the costs.

Methods
Normal pituitary glands were obtained from two autopsy
cases from the Department of Pathology of the County
Emergency Clinical Hospital of Tirgu Mures, Romania.
The tissues were immediately fixed in formol and embed-
ded in paraffin. To carry out the staining, the tissue frag-
ments were processed in the Department of Histology of
the University of Medicine and Pharmacy of Tirgu Mures.
Tissue sections were dewaxed in xilene and dehydrated
with ethanol of different degrees of concentration. Her-
lant’s tetrachrome staining was performed, involving sever-
al steps. The optimal time of staining and concentration of
the solutions was established for each step of the staining.
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Normal pituitary gland: I. GH-secreting cell, Il. PRL-secret-
ing cell, lll. ACTH-secreting cells, IV. Chromophobe cell. Herlant’s
tetrachrome staining, original magnification x 20.

Fig. 1.

Results
The best results were obtained using the following tech-
nique:

1. Staining with Erythrosine solution 1% — 15 minutes

— quick rinse with distilled water

2. Staining with Mallory II solution (pH = 4) — 20 mi-
nutes (preparation: aniline blue, water soluble (0.5
g) + orange G (2 g) + distilled water (100 ml) — after
warm dissolution and subsequent cooling, 8 ml of
acetic acid was added).

— longer rinse with distilled water

3. Staining with Acid Alizarine Blue solution — 20 mi-
nutes (preparation: acid alizarine blue (0.5 g) + alumi-
num sulfate or chloride (10 g) + distilled water (100
ml) — boiling with a little distilled water for about 3
minutes, until it becomes a blue violet solution; cool
and make up to 100 ml; filter after 24 hours).

— quick rinse with distilled water

4. 5% aqueous solution of Phosphomolybdic Acid — 15
minutes: GH-secreting cells become intense red.

5. 1% alcoholic solution of Phosphomolybdic Acid
(70% ethanol) — a few seconds: watching under the
microscope the transition of GH-secreting cells from
intense red to orange.

6. 1% alcoholic solution of Phosphomolybdic Acid
(90% ethanol) — quick pass.

The following staining results were obtained:

Among the chromophore cells, GH-secreting cells
stained in orange, PRL-secreting cells in red-violet and
ACTH-cells in dark blue. Cromophobe cells stained light
blue. These cells can be FSH/LH-secreting cells, sparsely
granulated cells or null cells, namely any chromophore cell
which has released its granules (Figure 1). TSH-secreting
cells are also chromophobe, but with a dark blue staining
emphasizing the cell membrane.

Besides this very characteristic staining, these cells could
be identified also due to some of their morphological cha-

Fig. 2. Normal pituitary gland: orange binucleate GH-secreting
cell and red-violet PRL-secreting cell with multiple cell processes.
Herlant’s tetrachrome staining, original magnification x 40.

racteristics: GH-secreting cells can be binucleated, PRL-
secreting cells are elongated, with multiple cell processes
(stellate cell), which intimately surround chromophobe
cells (gonadotrophs) (Figure 2). In FSH/LH secreting cells,
the nucleus is often placed eccentrically, at one pole of the
cell. ACTH-secreting cells are recognized by the presence
of a large unstained perinuclear vacuole, while TSH-secret-
ing cells are large and polymorphous.

Discussion

This article attempts to bring into discussion HTCS, its
important role in the diagnosis of PA with the great advan-
tage of substantially reducing the costs of IHC, especially
for functional PAs.

HTCS was used before IHC and is still used in some
laboratories in association with specific hormonal antibo-
dies. To our knowledge, it has never been used in Romania
for PA diagnosis. Also, we found very little data in the lit-
erature.

Table I. Diagnosis protocol for pituitary adenomas

Type of PA  Step 1: HTCS and suggestive
morphological aspects

Step 2: IHC
(hormonal antibodies)

1. GH Orange cells, some binucleated anti-GH, -PRL + -TSH
ones
2. PRL Red-violet cells anti-PRL, -GH + -TSH
3. ACTH Dark blue cells, pseudorosettes anti-ACTH, -FSH, -LH
around vascular channels, multiple
crooke cells in peritumoral pituitary
tissue
4. TSH Light blue cells with a dark blue anti-TSH, -GH, -PRL
reaction underlining the cell mem-
brane, large and pleomorphic cells,
stromal fibrosis
5. Sparsely Light blue cells anti-FSH, -LH, -ACTH,
granulated -GH, -PRL, + -TSH
(GH, PRL,
ACTH)
6. FSH/LH Light blue cells, pseudorosettes anti-FSH, -LH, -ACTH,
around vascular channels -GH, -PRL, + -TSH
7. nullcell Light blue cells anti-FSH, -LH, -ACTH,

-GH, -PRL, + -TSH
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Its important role is due to the fact that it can differenti-
ate between two types of acidophilic cells: GH-secreting
cells, stained in orange, and PRL-secreting cells, stained
in red-violet. Also, it can distinguish between two types of
basophilic cells: ACTH-secreting cells, which stain in dark
blue, and all chromophobe cells (FSH/LH-secreting cells,
sparsely granulated cells or null cells), which are light blue.
TSH cells are easily recognizable by their dark blue stain-
ing, emphasizing the cell membrane [6,7].

The results, illustrated above, were performed on nor-
mal pituitary tissue, but these staining features can be ex-
trapolated to the diagnosis of PAs, as they consist of a pro-
liferation of such cells. Based on the fact that HTCS and
the morphological features can identify at least some PA,
we propose a two-step protocol in the diagnosis of these
pituitary tumors:

— First step: the use of HTCS. If the cells of the PA
stain orange, red-violet or dark blue, the diagnosis of
the PA can be made.

— Second step: IHC staining with specific hormonal
antibodies, chosen according to the results of HTCS,
in close correlation with the morphological aspects,
as shown in Table I.

Conclusion

The great benefit of HTCS is its use in functional PAs. It
can identify GH, PRL, ACTH and TSH adenomas accord-
ing to the cell type staining. Unfortunately, it cannot dif-
ferentiate gonadotroph adenomas from null cell adenomas

and from GH, PRL and ACTH adenomas with sparsely
granulated cells. In these cases, only IHC can establish the
precise diagnosis. Therefore, a two-step protocol was pro-
posed: first step HTCS, and second step IHC. This pro-
tocol enables the use of two, maximum three antibodies,
instead of six, needed for a precise PA diagnosis. Thus, its
use could play an important role in reducing the costs in
the pathology laboratory, especially for functional PAs.
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