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ABSTRACT

Introduction: Pituitary adenomas [PAs] constitute the third most common primary intracra-
nial tumours, with a wide prevalence rate of 1% to 40%. Histologic (H & E) classification into
acidophilic, basophilic and chromophobic adenomas have little clinical relevance but WHO
recommended immunohistochemical subclassification has both therapeutic and prognostic
significance. This immunohistochemical subclassification has not been done in our environ-
ment, making it imperative for us to evaluate the patterns in our environment.

Aim: To determine the immunohistochemical patterns of PAs in Southeastern Nigeria.
Materials and Methods: This was a 10-year retrospective review of all PA biopsies received at
University of Nigeria Teaching Hospital Enugu, Memphys Hospital for Neurosurgery Enugu
and Grace Pathology Consults Enugu, Nigeria. The age, sex, histologic, immunohistochemical
subtypes and biopsy size of all diagnosed PAs were analyzed using Statistical Package for
Social Sciences (SPSS) version 20 (New York: IBM Inc.) and the results were expressed in
descriptive statistics.

Results: One hundred cases of PAs were identified in this study constituting 19.6% of all
primary intracranial tumors received at our study centers during the period under review.
There were 45 (45.0%) females and 55 (55.0%) males giving a female to male ratio of 1:1.2,
and a mean age of 45.3 years. The commonest histologic type was acidophilic adenoma
(49.0%), followed by basophilic (40.0%) and chromophobic (11.0%) adenomas. Null cell
adenomas were the most common immunohistochemical subtype (44.0%), followed by PRL-
secreting adenomas (27.0%). Others were Luteinizing hormone (LH) — 13 (13.0%), follicle
stimulating hormone (FSH) — 7 (7.0%), growth hormone (GH) — 3(3.0%), TSH — 2(2.0%) and
ACTH — 1(1.0%) adenomas.

Conclusion: PAs predominate amongst males, occurring mostly in the middle age groups in
Southeastern Nigeria. Null cell adenoma is the commonest immunohistochemical subtype
followed by PRL-secreting adenomas. Routine immunohistochemical characterization is
required for accurate diagnosis and optimal patient care.
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1. Introduction

Pituitary adenomas (PAs) are the third most common
primary intracranial tumors globally and in Nigeria [1,2].
They constitute 10.0% to 15.0% of intracranial neoplasms
globally, with a wide variation in prevalence, ranging from
1.0% to 40.0% [3-5]. In Nigeria, pituitary adenomas con-
stitute 16.8% to 21.0% of primary intracranial tumours as
reported in previous studies [6,7].

The pituitary gland is mainly made up of anterior
(adenohypophysis) and posterior (neurohypophysis)
lobes and weighs 0.5g to 1.0g, yet the organ plays
a critical role in the effective function of many organs in
the body, through the various hormones produced by the
adenohypophysis [8,9]. The adenohypophysis produces
and secretes distinctive hormones, namely: growth hor-
mone (GH), adrenocorticotrophic hormone (ACTH), thyr-
oid stimulating hormone (TSH), prolactin (PRL), luteinizing

hormone (LH) and follicle stimulating hormone (FSH)
[8,10]. The neurohypophysis only stores and releases oxy-
tocin and anti-diuretic hormone (ADH) which are synthe-
sized in the supra-optic and paraventricular nuclei of the
hypothalamus, respectively [8,10].

Pituitary adenomas are benign tumors of the adeno-
hypophysis [11]. Morphologically, pituitary adenomas are
classified based on their cellular cytoplasmic staining
characteristics on Hematoxylin and eosin (H&E) stains
into acidophilic, basophilic and chromophobic adenomas
[12]. However, characterization based only on H&E fea-
tures is no longer sufficient as it does not properly identify
the hormone specific adenoma types [1,13].

Thus, in 2004, the WHO classified pituitary neuroen-
docrine tumours into three categories, reflecting the
potential for malignancy of pituitary adenomas (typical
and atypical) and pituitary carcinoma [14-16]. The
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atypical adenoma was defined as a tumour with a Ki-67
index above 3% and diffuse p53 immunoreactivity,
which predicted potential malignancy [16]. The typical
pituitary adenomas were subclassified based on their
immunohistochemical staining characteristics (immu-
noreactivity) to various anterior pituitary hormones
[17] and include; PRL-secreting, GH-secreting, ACTH-
secreting, TSH-secreting, FSH-secreting, LH-secreting
and null-cell (those with negative immunostaining for
hormones) adenomas [12].

However, in the 2017 WHO classification, pituitary
adenomas were re-classified based on cell lineages
and routine immunohistochemistry (IHC) for transcrip-
tion factors (TFs) that regulate cell differentiation (PIT-
1, SF-1 and T-PIT [18-20]) and those for anterior pitui-
tary hormones (anterior pituitary GH, PRL, TSH-beta,
ACTH, FSH-beta, LH-beta and alpha subunit) [16]. The
term ‘atypical adenoma’ (replaced by ‘aggressive ade-
noma’) was removed, due to the lack of sufficient
evidence to predict poor prognosis with pathological
markers alone [14]. Prognostic prediction using just
one cell proliferation index (Ki-67) was considered
inadequate [15,21] and mitotic count was added to
assess cell proliferation [16]. The three tumor types of
the neurohypophysis (pituicytoma, spindle cell onco-
cytoma, granular cell tumor) were defined by their
common expression of TTF-1 [22].

The classification of PAs was again revisited in
2022, with a new WHO classification (5th Edition) of
Endocrine and Neuroendocrine Tumors [23]. This clas-
sification distinguished anterior lobe (adenohypophy-
seal) from posterior lobe (neurohypophyseal) and
hypothalamic tumors as well as other tumors arising
in the sellar region [23]. The anterior lobe tumors
include: (i) well-differentiated adenohypophyseal
tumors that are now classified as pituitary neuroendo-
crine tumors (PitNETs); formerly known as pituitary
adenomas), (ii) pituitary blastoma, and (iii) the two
types of craniopharyngioma [23].

The new 2022 WHO classification also provides
detailed histological subtyping of PitNET based on
tumor cell lineage, cell type, and related characteris-
tics [23]. The routine use of immunohistochemistry for
pituitary transcription factors (PIT1, TPIT, SF1, GATA3,
and ERa) was endorsed by this classification. IHC
examination of pituitary-specific transcription factors
(TFs), including PIT1, TPIT, SF-1, GATA2/3, and ERaq, is
endorsed to determine the tumor cell lineage and to
facilitate the classification of PitNET/PA subgroups
[24]. The major PIT1, TPIT, and SF1 lineage-defined
PitNET types and subtypes feature distinct morpholo-
gic, molecular, and clinical differences. The term ‘null
cell adenoma’, which is a diagnosis of exclusion, is
now reserved for PitNETs with no evidence of adeno-
hypophyseal lineage differentiation i.e. those negative
to transcription factors T-Pit, Pit-1, SF-1 & GATA3 [23].

As a result of the introduction of IHC for transcrip-
tion factors, null cell adenoma is now defined as an
adenoma that does not present immunoreactivity for
either anterior pituitary transcription factors or hor-
mone production [15]. It previously accounted for
about 10% of all pituitary adenomas but with the
introduction of immunoreactivity for anterior pituitary
transcription factors, it now accounts for just 1% of all
pituitary adenomas [15].

The 2017 and 2022 WHO classifications of PAs
require immunohistochemical markers for TFs as well
as for anterior pituitary hormones. Thus, the WHO
guidelines for the histological classification of endo-
crine tumours (2004, 2017 & 2022), recommends
detailed immunohistochemical assessments for
further subclassification of pituitary adenomas
[3,4,15,18,19,22-24]. This comes with additional costs
and problems of unavailability of immunohistochem-
istry kits and antibodies, making their use in routine
practice very challenging especially in low resource
setting like ours.

The new WHO classification of PitNET/PA has incor-
porated tremendous advances in the understanding
of the cytogenesis and pathogenesis of pituitary
tumors [24]. However, due to the shortcomings of
the technology used in the diagnosis of PitNET/PA
and the limited understanding of the tumorigenesis
of PitNET/PA, the application of this new classification
system in practice need to be further evaluated and
validated [24].

Thus, most centers still rely on the 2014 classifica-
tion in the reporting of pituitary adenomas. This clas-
sification  subclassified PAs based on their
immunohistochemical staining characteristics into;
PRL-secreting, GH-secreting, ACTH-secreting, TSH-
secreting, FSH-secreting, LH-secreting and null-cell
(those with negative immunostaining for hormones)
adenomas [12].

The subclassification of these tumors based on
immunohistochemical staining features of the hor-
mones they produce is still being used in most
centers in Nigeria today. This enables accurate diag-
nosis and optimal management, while identifying
features that may determine tumor behavior and
prognosis [1,12,25], in low resource setting like
ours.

Although pituitary adenomas have been found to
be among the most common primary intracranial
tumors, there is paucity of data on the histologic
and immunohistochemical patterns of pituitary ade-
nomas in southeastern Nigeria, with only a few stu-
dies carried out so far [3,4].

In Southeastern Nigeria, a careful search of literature
showed lack of data on the histologic and immunohis-
tochemical patterns of pituitary adenomas. This study,
therefore, aims to evaluate the immunohistochemical



patterns of pituitary adenomas in southeastern Nigeria
over a retrospective ten-year period, 2008 to 2017.

This study in addition to broadening the body of
knowledge and providing baseline data on the immu-
nohistochemical patterns of pituitary adenomas espe-
cially in southeastern Nigeria, will also provide
clinicians with significant information necessary for
optimal patient care and management.

2. Materials and methods

This was a 10-year retrospective review of all pituitary
adenoma biopsies received at University of Nigeria
Teaching Hospital (UNTH) Enugu, Memphys Hospital
for Neurosurgery (MHN) Enugu and Grace Pathology
Consults (GPC) Enugu, Nigeria from the year 2008 to
2017. The study was conducted in University of
Nigeria Teaching Hospital (UNTH), Ituku-Ozalla,
Enugu, Memfys Hospital for Neurosurgery (MHN),
Enugu and Grace Pathology Consults (GPC), Enugu.
UNTH Enugu and MHN Enugu are the core neurosur-
gery referral centers, offering neurosurgery services to
all the five states of the southeastern region of
Nigeria. All the biopsies from these two centers are
routinely processed and analyzed in the histopathol-
ogy laboratories of University of Nigeria Teaching
Hospital (UNTH), Iltuku-Ozalla, Enugu and Grace
Pathology Consults (GPC), Enugu.

The ethical clearance for this study was obtained
from the Health Research Ethical Committee of
University of Nigeria Teaching Hospital. Relevant clin-
ical data of the patients such as histology number,
age, sex, biopsy size and other relevant clinical infor-
mation of the patients were obtained from the case
notes in the hospital medical record archives as well
as duplicate copies of the request forms in the histo-
pathology laboratories of University of Nigeria
Teaching Hospital (UNTH), Ituku-Ozalla, Enugu,
Memfys Hospital for Neurosurgery (MHN), Enugu and
Grace Pathology Consults (GPC), Enugu.

The Hematoxylin and Eosin (H&E) stained slides
and corresponding archived paraffin-embedded tis-
sue blocks of all pituitary biopsies received within
the study period were retrieved and reviewed. The
tissue blocks of all cases with missing or damaged
slides were also retrieved, re-cut, stained with H&E
and subsequently reviewed. All histologically con-
firmed pituitary adenoma cases were used for the
study. These histologically diagnosed pituitary ade-
noma cases were classified into histologic variants
based on their H&E staining characteristics.

Six fresh serial sections cut at 3-—-5 microns each
were obtained from the archived paraffin embedded
tissue blocks for each case. Immunohistochemical
staining with antibodies against PRL, GH, ACTH, TSH,
FSH and LH was done to determine the specific
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immunohistochemical subtypes of all the histologi-
cally diagnosed pituitary adenoma cases, based on
hormone staining characteristics.

The antibody staining pattern for the respective
hormones were scored as positive when a group or
majority of the pituitary adenoma cells showed brown
cytoplasmic staining, and negative when there was no
cytoplasmic staining of the pituitary adenoma cells,
only isolated nuclear staining or staining of inflamma-
tory cells and connective tissue.

Disease-free positively stained pituitary tissue
obtained at autopsy was used as positive control for
the respective antibody stains and negatively stained
pituitary adenoma cases in the study were used as
negative controls.

The slides were examined using binocular light
microscope (Leica Microsystems-Wetzlar, Germany),
and diagnosis and subtyping of PA were made
based on histopathologic and immunochemical
features.

3. Statistical analysis

The data obtained were analyzed using the Statistical
Package for Social Sciences (SPSS) version 20 (New York:
IBM Inc.) and the results obtained are presented as
tables, figures and charts using descriptive statistics.

4. Results

One hundred (100) cases of PAs were identified in this
study constituting 19.6% of all primary intracranial
tumors that were surgically resected and immunohis-
tochemically diagnosed in the study area during the
study period (Table 1).

The age range was from 23 years to 75 years, with
a median age of 43.0 years and a mean age of 45.3
years. The age group of 30-39 years had the highest
number of 29 (29.0%) cases, followed by 40-49 years
and 50-59 years which accounted for 28 (28.0%) and
18 (18.0%) cases (Table 2).

Most of the cases occurred between the 3rd and
7th decades, with a slight male preponderance. There
were 45 (45.0%) females and 55 (55.0%) males giving
a female to male ratio of 1:1.2. (Table 2).

The commonest histologic type was acidophilic
adenoma 49 (49.0%), followed by basophilic 40
(40.0%) and chromophobic 11 (11.0%) adenomas
respectively (Figures 1-3).

The most common immunohistochemical sub-
type in this study was null cell adenoma which
accounted for 44 (44.0%) of all the pituitary adeno-
mas (Table 3), (Figure 4). This was followed by PRL-
only adenomas which constituted 27 (27.0%) of the
total cases, Luteinizing hormone (LH) — only adeno-
mas 13 (13.0%) and follicle stimulating hormone
(FSH)-only adenomas 7 (7.0%) of all the cases.
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Table 1. Distribution of Intracranial Tumours in Enugu [2008-2017].

Intracranial Tumours Frequency Proportion (%)
Meningioma 199 389
Gliomas 158 309
Pituitary adenomas 100 19.6
Craniopharyngioma 18 35
Medulloblastoma 13 25
Haemangioblastoma 8 1.6
Choroid plexus papilloma 3 0.6
Pineoblastoma 3 0.6
Neurocytoma 2 0.4
High Grade Lymphoma 1 0.2
Neuroblastoma 1 0.2
Pineocytoma 1 0.2
Mixed pineocytoma and pineoblastoma 1 0.2
Atypical teratoid/rhabdoid tumour 1 0.2
Intracranial mature cystic teratoma 1 0.2
Pineal parencymal tumour of intermediate differentiation (WHO grade Ill) 1 0.2
Metastatic brain tumours - -
Total 511 100

Table 2. Age and sex distribution of pituitary adeno-
mas in Enugu [2008-2017].

Frequency
Variable (N=100) Proportion (%)
Age Groups
<20 years 0 0.0
20-29 years 1" 11.0
30-39 yrs 29 29.0
40-49 years 28 28.0
50-59 years 18 18.0
60-69 years 12 12.0
>70 2 2.0
Sex
Male 55 55.0
Female 45 45.0

Total 100 100.0

M Acidophilic
M Basophilic

[J Chromophobic

Figure 1. Histologic patterns of pituitary adenomas in Enugu (2008-2017)..

Growth hormone (GH)-only, TSH-only and ACTH-
only adenomas were the least common accounting
for 3 (3.0%), 2 (2.0%) and 1 (1.0%) of the total cases
(Figures 4, 5). Three (3) Plurihormonal adenomas
consisting of a case each of the following combina-
tions: GH, TSH and LH, GH and LH, and PRL and LH
(Table 3).

The frequency and distribution of the respective
immunohistochemical subtypes of surgically resected
and immunohistochemically diagnosed pituitary ade-
nomas by sex is outlined in Figure 2 while sex, age
and biopsy size are outlined in (Table 4).

Most of the null cell adenomas in the study occurred in
the age groups of 30-39years and 40-49years and
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Table 3. Immunohistochemical subtypes of Pituitary accounted for 13 (29.6%) cases in each age group. A total

Adenomas in Enugu, 2008-2017. of 25 (56.8%) were males and 19 (43.2%) were females,
) Frequency i with a male to female ratio of 1.3:1 (Figure 2). Forty
Variable N =100 Proportion (%)
(90.9%) of the 44 null cell adenoma cases were macro-
Monohormonal . .
Null cell 44 44.0 adenomas, one case of which was a giant macroadenoma
ESL f; f;-g (biopsy size >4 cm) (Table 4) and the mean biopsy size
ESH 7 7:0 was 2.0 cm
<T3SHH : :-g PRL-secreting adenomas occurred between the 3rd
ACTH 1 10 and 7th decades with most 9 (33.3%) of the cases,
Plurihormonal found in the age group of 40-49years. Sixteen
g::[aHJrLH 1 1'3 (59.3%) of the cases were males and 11 (40.7%) were
PRL+LH 1 1.0 females. Twenty-two (81.5%) were macroadenomas
Total 100 100.0

(Table 4) and the mean biopsy size was 1.6 cm.
NB: PRL - prolactin, LH - luteinizing hormone, FSH - follicle stimulating
hormone, GH - growth hormone, TSH - thyroid stimulating hormone, The most Common frequency of these adenoma
ACTH - adrenocorticotrophic hormone. cases occurred in the age groups 30-39years and

30
25
20

15

Frequency (%)

[0}

0 III [ | II| [ | H N
& 2

& & & & & & N
v & & & &
S &
[
Immunohistochemical subtypes of Pituitary adenomas

B Male ®Female

Figure 2. Distribution of immunohistochemical subtypes of pituitary adenomas by sex in Enugu (2008-2017).

O, iy ' »

Figure 3. Photomicrographs of pituitary adenomas showing (a) acidophilic, (b) basophilic and (c) chromophobic adenomas [H&E
stain x 400].
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Figure 4. Photomicrographs of pituitary tissue showing (a) positive cytoplasmic staining with growth hormone monoclonal
antibody in normal pituitary gland [Positive GH Immunostain x 400], (b) positive cytoplasmic staining with growth hormone
monoclonal antibody in pituitary adenoma [Positive GH Immunostain x 400], (c) positive cytoplasmic staining with prolactin
hormone monoclonal antibody in pituitary adenoma [Prolactin Immunostain x 400] and (d) negative cytoplasmic staining in
pituitary adenoma [Negative immunostain for all six antibodies x 400].

Figure 5. Photomicrographs of pituitary tissue showing (a) positive cytoplasmic staining with Thyroid Stimulating Hormone
Monoclonal Antibody [TSH Immunostain x 400] (b) positive cytoplasmic staining with Adrenocorticotrophic Hormone
Monoclonal Antibody [ACTH Immunostain x 4001, (c) positive cytoplasmic staining with Follicle Stimulating Hormone
Monoclonal Antibody [FSH Immunostain x 400] and (d) positive cytoplasmic staining with Luteinizing Hormone Monoclonal

Antibody [LH Immunostain x 400].

50-59 years and each accounted for 4 (30.8%) cases,
respectively. There was a slight male preponderance
with a male to female ratio of 1.2:1 (Table 4).
Macroadenomas accounted for 84.6% of the cases.
There were only three (3) plurihormonal adenoma
cases. The case with a combination of GH and LH occurred
in the 30-39years age group, while that with
a combination of PRL and LH was found in the 50-59
years age group. The plurihormonal adenoma with

a combination of GH, TSH and LH occurred in the 60-69
years age group.

5. Discussion

Pituitary adenomas constituted 19.6% of all surgi-
cally resected and histologically diagnosed intracra-
nial tumours within the study area, during the study
period, and ranked third among all intracranial



Table 4. Distribution
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of Immunohistochemical Subtypes of Pituitary Adenomas by Age, Sex and Biopsy Size in Enugu [2008-

20171.
Null cell PRL only GH only TSH only ACTH only FSH only LH only Plurihormonal

Variable n =44%) n=27%) n=3%) n=2%) n=1%) n=7%) n=13%) n =3%) Total
Age groups (Years)
<20 - - - - - - - - 0.0
20-29 6 (13.6) 5(18.5) - - - - - - 11.0
30-39 13 (29.6) 5(18.5) 2 (66.7) - 1(100.0) 3(42.8) 4 (30.8) 1(33.3) 29.0
40-49 13(29.6) 9 (33.3) 1(33.3) 1 (50.0) . 1(14.3) 3(23.0) - 28.0
50-59 5(11.3) 6 (22.2) - 1 (50.0) - 1(14.3) 4(30.8) 1(33.3) 18.0
60-69 6(13.6) 2(7.4) - - - 1(14.3) 2(15.4) 1(33.3) 12.0
>70 1(23) - - - - 1(14.3) - - 2.0
Sex
Male 25(56.8) 9.3) 1(33.3) 2 (100.0) 1(100.0) 2(28.6) 7 (53.8) 1(33.3) 55.0
Female 19(43.2) 11 (40.7) 2 (66.7 - - 5(71.4) 6(46.2) 2(66.6) 45.0
Biopsy size (cm)
<1 4(9.1) 5(18.5) - - - - 2 (15.4) - 1"
1-4 39(88.6) 21 (77.8) 3 (100.0) 2 (100.0) 1(100.0) 7(100.0) 11(84.6) 3(100.0)
>4 1(2.3) 1(3.7) - - - - - - 2

Note: NB: PRL — prolactin, LH — luteinizing hormone, FSH - follicle stimulating hormone, GH — growth hormone, TSH - thyroid stimulating hormone,

ACTH - adrenocorticotrophic hormone.

tumours, behind meningiomas and gliomas. This is
similar to a study by Jibrin P. et al. in Abuja which
found pituitary adenomas to constitute 22.0% of all
intracranial ~ tumours, although  they  were
the second most common intracranial tumours
[26]. Also, independent studies by Ndubuisi et al.
and Idowu et al. in Enugu and Lagos, respectively,
found Pas to be the third most common intracranial
tumours [2,6].

The age range of pituitary adenomas in our study
was from 23 years to 75 years and the mean age was
453 years. The majority of the cases occurred
between the 3rd and 7th decades. Studies by Salami
et al. in Ibadan also found most pituitary adenomas to
occur between the 4th and 7th decades, with a mean
age of 42 years [4]. A study in Benin Republic reported
an average age of 40.9 years and another study in
South Africa reported a mean age of 44.9years
[27,28]. De Mello et al in a study in Brazil reported
an age range of 19-80 years with a mean age of 44.8
years [29]. In another study in Northern Finland, the
average age was 32.5years [30]. This lower average
age may be due to earlier presentation and
intervention.

There was also a slight male preponderance in our
study which found males to constitute 55% and
females 45%, with a male to female ratio of 1.2:1.
This is similar to the findings of Idowu et al. in Lagos
which reported a slight male predilection [6]. Salami
et al. in Ibadan also reported 46.8% males and 53.2%
females [4]. Gandaho et al. (Benin Republic) reported
a male to female ratio of 1:1.1 [27]. A study by De
Mello et al. in Brazil found males to constitute 50.1%
and females 49.9% [29]. In another study by Shamim
et al. in Pakistan, males constituted 63% of the
cases [31].

Pituitary macroadenomas constituted 89% of the
cases and the overall mean biopsy size was 1.8 cm.

Gandaho et al. (Benin Republic) found macroadeno-
mas to constitute 97.4% of the cases [27]. Also
Tiruneh G. et al. in Ethiopia reported 61.9% of cases
to be macroadenomas [32].

In our study, null cell adenomas were the most
common and constituted 44% of the cases, followed
by PRL-secreting adenomas which constituted 28% of
the cases. This is similar to the findings of Salami et al.
in Ibadan, Nigeria that reported null cell adenomas as
the most common (34.0%), followed by PRL-secreting
adenomas (14.9%), although with a lower rate [4]. In
another study of 150 cases by Matshana K. et al. in
South Africa, null cell adenomas were the most com-
mon, constituting 77.3%, followed by PRL-secreting
adenomas which constituted 28.6% in one study and
14.7% in another study [33]. The high rates of null cell
adenoma (NCA) recorded in this study can explained
by the classification of PA based on only the immu-
noreactivity of the hormones they produce. These
hormone negative adenomas (NCAs) previously
accounted for 10% of all PAs [15] but with the intro-
duction of immunoreactivity for anterior pituitary
transcription factors in the 2017 and 2022 WHO clas-
sification of pituitary adenomas, the null cell adeno-
mas now account for just 1% of all pituitary adenomas
[16]. This is expected to happen to our rates if we had
also used immunoreactivity for anterior pituitary tran-
scription factors to define our null cell adenoma cases.
The unavailability of the immunohistochemical mar-
kers for these transcription factors was also
a limitation in our study.

Our study also found GH-secreting, TSH-secreting
and ACTH-secreting adenomas as the least common
constituting 5.0%, 3.0% and 1.0% of all cases, respec-
tively. This finding is in tandem with studies by Salami
et al. in Ibadan and Matshana K. et al. in South Africa
which also reported these adenoma subtypes as the
least common [4,33]. Two other independent studies
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in Northern Finland and Belgium found PRL-secreting
adenomas to be the most common and constituted
51% and 66% of the cases respectively, followed by
null cell adenomas which constituted 37% and 14.7%
respectively [30,34]. Macroadenomas accounted for
82% of the null cell adenomas in the study in
Northern Finland [30]. This is similar to our study
which found 90.9% of the null cell adenomas to be
macroadenomas. Also, in our study, males accounted
for more PRL-secreting macroadenomas (59.1%) than
females. This finding is in agreement with the study
by Raappana et al. in Northern Finland which reported
75% of PRL-secreting macroadenomas in males [30].
There were only 11 (11.0%) cases of microadenomas
in our study, the majority of which, 8 (72.7%), were
males. Daly A. et al., in their study in Belgium found
57.4% of the cases to be microadenomas, more than
two-thirds of the total cases (67.6%) were females and
PRL-secreting adenomas were the most common
(66%) [34,35]. This contrasts with our findings and
may be due to early onset of clinical symptoms such
as menstrual irregularities and nipple discharge in the
females with PRL-secreting adenomas which could
necessitate a relatively earlier presentation and ther-
apeutic intervention. However, in a study in Turkey,
most silent pituitary adenomas were null cell adeno-
mas, followed by FSH+LH adenomas and presented
a clinically non-functional and challenging diagnostic
tumour group [36]. It is important to note that while
our study was on patients who had PAs and were
operated on, some of the studies reported from
other centers could be from patients who were not
operated. This might explain the variance of some of
our results when compared with such studies. Hence,
inferences from our work are on only surgically
resected PAs.

6. Limitation

The authors hereby acknowledge that this study may
not be fully representative of the general population
because the study was based on cases on which
pituitary biopsy and histology were done to the exclu-
sion of those for which biopsy and histology were not
done. Also the classification of pituitary adenoma into
subgroups was done using only immunoreactivity to
hormones (WHO 2014 classification), to the exclusion
of immunoreactivity to transcription factors (WHO
2017 and 2022 classifications). This was also
a limitation and affected our classification of null cell
adenomas which would have had lower numbers had
we ruled out those that had immunoreactivity to TFs.

7. Conclusion

PAs predominate amongst males and middle aged
patients operated on Southeastern Nigeria. Null cell

adenoma is the commonest immunohistochemical
subtype followed by PRL-secreting adenomas.
Routine immunohistochemical characterization is
required for accurate diagnosis and optimal patient
care.

8. Recommendation

A multi-institutional and multi-regional study of the
histologic and immunohistochemical patterns of pitui-
tary adenomas in Nigeria is recommended. This will
further broaden the body of knowledge and provide
the much desired baseline data for optimal patient
care in Nigeria. These multi-institutional and multi-
regional centers can make available transcription fac-
tor IHC kits and antibodies to regional centers like
ours.
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