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CLINICAL CASE OF PLURIHORMONAL PITUITARY ADENOMA

(STH/ACTH/TSH/FSH/LH-SECRETING), DIAGNOSTIC PITFALLS
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According to numerous studies, the most common pituitary tumors are prolactinomas, reaching 60% of all clinically sig-
nificant adenomas, the next in order are non-functional pituitary adenomas, somatotropinomas, corticotropinomas and
thyrotropinomas. Plurigormonal tumors occur in less than 1% of all pituitary adenomas. The most common form of mixed
secretion adenoma in this patient population, derived from the Pit-1 cell line, produces various combinations of hormones:
growth hormone (GH), prolactin (PRL), thyroid- stimulating hormone (TSH). This article presents a patient with a plurihor-
monal two-component pituitary macroadenoma with a rare and exceptional combination of secreted hormones — GH /
adrenocorticotropic hormone (ACTH) / TSH / follicle-stimulating hormone (FSH) / luteinizing hormone (LH) with minimal
nonspecific clinical manifestations such as diabetes mellitus and poorly controlled arterial hypertension.

KEYWORDS: plurihormonal pituitary adenoma; acromegaly; Cushing’s disease; thyrotoxicosis; hypercortisolism; gonadotropin secreting pituitary
tumor; TSH-producing pituitary adenoma.

KINUHUYECKUX CNYYAN NIIOPUTOPMOHAJIbBHOU AREHOMbI TUMO®U3A
(CTF/AKTI/ TTI/ ®CI/ Nr-CEKPETUPYIOLWLAA), TPYAHOCTU AUATHOCTUKIA

© [.H. KocTtbinesa, MN.M. XaHgaesa*, A.M. JTanwwHa, E.I. Mpxunankosckasn, XK.E. benas, A.l0. lpuropbes, I'A. MenbHMYeHKO

HaLroHanbHbIN MeAVLMHCKII NCCNeaoBaTeNbCKUiA LEHTP SHAOKPUHonorun, Mockea, Poccusa

CornacHO MHOTOYMCNEHHBIM UCCNEAOBaHMAM, Hanbonee YacTo BCTpevaloWUMnUca obpasoBaHnAMK runodusa ABnATCA
NPONAKTUHOMBI, BOCTUrasa 60% OT BCeX KIMHUYECKM 3HaUMMbIX 06pa30BaHNi, 3a HUMK CefytoT FOPMOHaNIbHO-HEaKT/BHbIE
ageHoMbl runodusa, COMaToTPONUHOMbI, KOPTUKOTPOMMHOMbBI U TUPEOTPONMHOMbI. [OPUFrOPMOHasbHbIE OMYXONN BCTPe-
yatoTcA MeHee YyeM B 1% cnyuaes Bcex afeHoMm runodusa. Hanbonee pacnpoctpaHeHHas Gopma afleHOM CO CMeLUaHHOW
cekpeumen B JaHHON NONyAALMM NaLMeHTOB MPONCXOANT U3 KNeToUYHoW nuHum Pit-1, Takme ageHoMbl NpoayLmMpyIoT pas-
NMYHbIE KOMOWHaLUM FOPMOHOB: FOPMOH pocTa (P), nponaktuH (MP1), TupeoTponHbii ropmoH (TTT).

B paHHOIM cTaTbe npeAcTaBneH MauMeHT, MMEWNA MIIOPUIrOPMOHASTbHYI0 ABYXKOMMOHEHTHYIO MakpOageHOMy rmno-
du3a ¢ pegknM M UCKIIOUNTENbHBIM COYETaHMEM CeKPeTMPYeMbIX FOPMOHOB: COMATOTPOMHbIA ropmoH (CTT) / appeHo-
KOPTUKOTPOMHbIA ropMoH (AKTT) / TTT / ¢onnukynoctumynupytowmin ropmoH (OCI) / niotemHunsmpytowmii ropmoH (JI)
C MVHUMaNbHbIMK HecneundnYecKnMmn KINMHNYeCKUMM NPOABNIEHNAMN B BUAE CaxapHOro AnabeTa 1 NioXo KOHTPONupy-
emoW apTepuanbHON rMNepTeH3nu.

KJTIOYEBbIE C/IOBA: nntopuzopMoHanbHas adeHomaaunogusa; akpomezanus; 6o1e3Hs MiyeHko-KywuH2a; mupeomoKCcuKo3; 2unepKkopmuyusm;
2oHadomponuHoma; TTI-npodyyupyrowas adeHoma aunogusa.

BACKGROUND

Pituitary tumours account for up to 16% of all primary
brain neoplasms and are the third most common intrac-
ranial tumour after glioma and meningioma in the adult
population [1].

Epidemiological studies show an increase in the inci-
dence of pituitary adenomas from 3.9 to 7.4 cases per 100,000
population per annum and prevalence from 76 to 116 cases
per 100,000 in the general population, which may be due
to the increased availability of imaging examination tech-
niques. Pituitary adenomas are increasingly being detected
incidentally during MRI for reasons unrelated to the adeno-
ma (ENT diseases, neurological diseases, or craniocerebral
trauma).
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Among the subtypes of neuroendocrine tumours in an-
terior pituitary, prolactinomas are the most frequently diag-
nosed clinically significant ones, accounting for 40%-60%
of the total, according to numerous epidemiological studies.
They are followed in descending order by non-functioning
pituitary adenomas (30%), somatotropinomas (10%-15%),
corticotropinomas  (4.0%-15%), and thyrotropinomas
(0.3%-2%). Less than 1% of cases are plurihormonal pitu-
itary adenomas; double pituitary adenomas account for
0.4%-1.3% of all cases [1, 2, 3, 4].

According to the World Health Organisation (WHO) rec-
ommendations, adenomas should be considered as pluri-
hormonal if they secrete more than one anterior pituitary
hormone (except GH+PRL, FSH+LH secreting adenomas,
which are considered monomorphic) [5]. Low detection rate
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CASE REPORT

of plurihormonal pituitary adenomas may be due to the rela-
tively recent introduction of immunohistochemical analysis
of removed chiasmal-sellar tumours that measures specific
transcription factors and hormonal expression; frequent ab-
sence of hypersecretion of anterior pituitary hormones; and
poor clinical manifestations in cases where hypersecretion
is detected.

Immunophenotype analysis has demonstrated that
plurihormonality is frequently found in both hormonally
active and clinically non-functioning pituitary adenomas.
A study by Pawlikowski M. et al. showed that more than one
third (36.1%) of examined adenomas express more than one
hormone, which is most often not accompanied by hyperse-
cretion of pituitary hormones. In Ruoyu Shi et al., function-
ally active plurihormonal adenomas are usually clinically
manifested through expression of a single hormone or are
asymptomatic. Currently, data on frequency and clinically
significant manifestations of plurihormonal pituitary adeno-
mas are still scarce and contradictory [1, 5, 6].

According to the classification of endocrine tumours, pi-
tuitary neuroendocrine tumours (PitNETs), formerly known
as pituitary adenomas, are typed using pituitary transcrip-
tion factors (Pit-1, TPIT, SF1, GATA3, ER-alpha), pituitary
hormones and cytokeratins. The new classification uses
correlation of morphological and immunohistochemical
data with the clinical course of pituitary neuroendocrine
neoplasms [7].

The most common form of adenomas with mixed secre-
tion originates from a single Pit-1 cell line; such adenomas
secrete various combinations of GH, PRL, and TSH. However,
there are true plurihormonal adenomas with unusual hor-
monal combinations that are associated with different
cell lineages of differentiation. The Pit-1 family is the most
complex of all and concerns the differentiation of soma-
totropic, lactotrophs, mammosomatotroph, thyrotropic
cells. Transcription factors such as SF-1, ERa are required for
the development of gonadotrophic cells and corresponding
tumours; GATA-2, Lhn4, as well as TPIT and NeuroD1 for cor-
ticotrophs also giving rise to densely granulated and sparse-
ly granulated corticotrophic tumours. Availability of immu-
nohistochemical analysis of specific transcription factors
enables to clarify cell lines of differentiation in rare plurihor-
monal adenomas, as it was done in this case [7].

This article presents clinical observation of a patient with
a rare two-component plurihormonal pituitary adenoma
(STG/ ACTH/ TTG/ FSH/ LH-secreting) with minimum clinical
manifestations. Adenomas with a similar type of hormone
secretion, clinical picture and features of the tumour mor-
phological structure have not been previously described
in the literature.

CASE REPORT

A male patient K., 65, visited a neurologist at his local
clinic with complaints of general fatigue, shakiness, unstead-
iness of gait, swelling, and impaired coordination of move-
ments which had been disturbing him for three years. Brain
MRI revealed a 14x12x17 mm intrasellar mass with clear
irregular contours. It was deemed a pituitary incidentalo-
ma, and the patient was referred to Russia’s Endocrinology
Research Centre for examination and determination of fur-
ther treatment.

MNpo6nembl s3HAOKpUHONOrUK 2024;70(4):24-31

doi: https://doi.org/10.14341/probl13349

Mpo6nembl sHAOKpUHONorun / Problems of Endocrinology | 25

Physical examination revealed enlarged hands (Figure 1)
and no other acromegaloid changes in appearance. The pa-
tient himself did not notice any changes in appearance, nor
any increase in the size of feet and hands. There were no
clinical signs of hypercortisolism. Testicles were correct-
ly shaped, of normal size, without any visual pathology.
Body weight - 77.0 kg, height - 174 cm, body mass index -
25.4 kg/m? Family history was not aggravated.

Clinical and laboratory examination revealed multiple
hypersecretion of pituitary hormones. Blood hormonal ex-
amination is presented in Table 1.

Due to elevated free thyroxine (free T4) (25.2 pmol/L)
and reference level of TSH (0.9 mU/L), therapy with so-
matostatin analogues was initiated. During the period
of administration of 300 mg/day short-acting octreo-
tide, within three days the level of free T4 normalised
and the level of TSH significantly decreased, which is
typical for TSH-secreting pituitary adenoma. Therapy
with long-acting somatostatin analogues was continued
in order to prepare the patient for surgical treatment
to achieve stable euthyroidism. Results of the study are
presented in Table 2. Also, given an elevated GH and insu-
lin-like growth factor-1 (IGF-1), glucose loading test was
performed (GH during oral glucose tolerance test); no
GH suppression was achieved, which points to an active
stage of acromegaly (Table 3). At the same time, there was
an increase in evening serum cortisol and saliva cortisol,
and no cortisol suppression during overnight 1 mg dex-
amethasone suppression test while 24-h urinary cortisol
stayed within the reference range.

Thus, a 13x20.5x18 mm pituitary tumour with lab-
oratory-verified  plurihormonal secretion (GH/ ACTH/
TSH-secreting) with minimum clinical manifestations
(diabetes and arterial hypertension, AH) was confirmed.
Ophthalmological examination did not reveal evidence
of chiasmal syndrome.

Given the laboratory evidence of hormonal hypersecre-
tion, in-patient examination for complications of the under-
lying disease was performed. A measurement of carbohy-
drate metabolism confirmed diabetes first detected in 2021.
During the blood sugar-controlling therapy (10 mg dapag-
liflozin), despite the target level of glycated haemoglobin
(HbAk) at 6.1%, the patient’s glycaemic profile showed
a variability of glycaemia from 4.9 to 15.2 mmol/L during
the in-patient period. Due to detected ketonuria associated
with dapagliflozin administration, blood sugar-controlling
therapy was corrected: the patient was switched to basal-bo-
lus insulin therapy. During the corrected therapy, a decrease
in glycaemia 24-hour variability was achieved and a trend
towards target glycaemia values developed (the maximum
glycaemia surge amounted to 8.5 mmol/L). 3rd-degree AH
was confirmed (with achievement of optimal blood pres-
sure control through a multicomponent drug therapy (BPA,
BMAC and diuretic)), 2nd degree with high risk of adverse
cardiovascular events.

Moreover, a thyroid ultrasound examination revealed
echographic evidence of a bilateral multinodular goitre
(EU-TIRADS2) with focal changes, secondary to an autoim-
mune thyroid disorder. An X-ray densitometry found no evi-
dence of decreased bone mineral density.

For the plurihormonal pituitary adenoma, transnasal
transsphenoidal adenomectomy was recommended.
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Figure 1: The patient’s appearance.

A transnasal transsphenoidal adenomectomy was per-
formed on 16 June 2022. During the surgery and the Turkish
saddle revision, a tumour of varying density with petrifica-
tions was detected. In the anterior part of the Turkish sad-
dle, a tumour of moderately dense structure (not aspirated
by standard suction) had petrified fragments. The mass was
removed using tumour cutters and curettes. The specimen
of the removed tumour was labelled as Specimen 1. Then
the second part of the tumour was removed, which was grey
in colour, soft in structure and located in the posterior part
of the saddle - Specimen 2.

In pathomorphological examination, a pituitary tumour
of different structure was analysed. Specimen 1 contained

a pituitary tumour of solid structure consisting of cells with
oxyphilic and chromophobe cytoplasm (no mitoses were
detected) with extensive areas of calcification. Specimen 2
contained a tumour of predominantly chromophobe cells
forming numerous perivascular pseudorosettes; no mi-
toses were detected. An immunohistochemical study found
Specimen 1 to contain diffusely located tumour cells posi-
tive to ACTH, growth hormone and TSH, and the cells nu-
clei were also expressing the corresponding transcription
factors (TPIT, Pit-1). No expression of prolactin, LH or FSH,
nor of estrogen receptor alpha (ERa) or SF1 was detected.
Specimen 2 showed a different immunophenotype: the tu-
mour cells were positive to LH, FSH and SF1 without any
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Table 1: Hormonal examination results prior to and after surgical treatment
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Before Six months after Unit of

adenomectomy adenomectomy measurement Normal range
HbA._ 6.1 5.4 % 4-6
Free cortisol in evening saliva 14.7 13.3 nmol/L 0.5-9.65
Evening cortisol 622.8 179.8 nmol/L 64-327
Morning ACTH 37.15 15.18 pg/ml 7.2-63.3
Morning cortisol 680.4 453.1 nmol/L 171-536
TSH 0.99 0.525 mIU/L 0.25-3.5
Free T4 25.21 12.24 pmol/L 9-19
FreeT3 5.61 2.73 pmol/L 2.6-5.7
FSH - 4.86 u/L 1.6-9.7
LH - 1.86 IU/L 2.5-11
Testosterone 9.27 13.9 nmol/L 11-28.2
PRL 112 201.2 mIU/L 60-355
IGF-1 488.7 192.1 ng/ml 16-245
GH 1.89 2.17 ng/mi 0.02-1.23
Parathormone 24.42 43.7 pg/ml 15-65
Morning cortisol during
overnight 1 mg dexamethasone 680.4 49.26 nmol/L Under 50
suppression test
Free cortisol in 24-h urine 279 451.2 nmol/day 100-379
SHBG 72.75 - nmol/L 20.6-76.7

Table 2: Thyroid hormone measurement results before and after a somatostatin analogue test

Prior to the test Three.dfn-(s a.lfter test Unit of measurement Normal range
initiation
TSH 0.99 0.138< mlU/L 0.25-3.5
Free T4 25.21 20.7 pmol/L 9-19
Free T3 5.61 pmol/L 2.6-5.7

expression of ACTH, growth hormone, prolactin, TSH or tran-
scription factors (TPIT, Pit-1, ERa) corresponding to the in-
dicated cell differentiation. A slight difference in the levels
of proliferative activity according to the Ki-67 index is note-
worthy:in Specimen 1 the indexwas 1.8%, and in Specimen 2
it was 2.8%. Tumour from two samples was immunoposi-
tive to low molecular weight cytokeratin (CAM 5.2). Thus,
the morphological picture was interpreted as a true pluri-
hormonal pituitary adenoma where one component was
comprised of corticotropic, thyro- and somatotrophic cells
with lower proliferative activity. The second component was
comprised of gonadotrophic cells with higher proliferative
activity (Figure 2).

The postoperative period was normal, without any com-
plications; the patient reported improvement of his general
condition, regression of general fatigue, gait unsteadiness,
swelling of the face and lower extremities. Laboratory con-
trol provided discordant data regarding persistence of en-
dogenous hypercortisolism: there was an increase of cortisol
in evening saliva (12.9 nmol/L (0.5-9.65) with normalisation

of its level in 24-h urine (366 nmol/day (100-379)). We also
observed GH suppression during OGTT to 0.2 ng/ml (Table 3)
and decreased levels of TSH — 0.005 mIU/L (0.25-3.5) with
normal levels of free T3 and free T4, which confirms achieve-
ment of postoperative remission from acromegaly and cen-
tral thyrotoxicosis.

After surgical treatment, due to normalisation of blood
pressure, antihypertensive therapy was cancelled; given
the target glycaemic values, insulin therapy was cancelled,
and the patient was switched to oral sugar-controlling ther-
apy: 500 mg metformin twice a day, 50 mg vildagliptin twice
aday, and since the start of this treatment a target glycaemic
profile has been observed.

In October 2022, 6 months after neurosurgical treat-
ment, the patient was hospitalised for a repeat in-patient
evaluation. Clinical and laboratory examination provid-
ed data indicating normalisation of growth hormone and
TSH secretion with persistence of discordant parameters
related to central hypercortisolism: the 24-hour rhythm
of ACTH secretion was disturbed; there was an increase
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Figure 2: Microscopic structure of tumour from two specimens of removed tissue.

Plurihormonal pituitary adenoma, one of the components of which is represented by corticotrophic, thyrotrophic and somatotrophic cells with less
proliferative activity. The second component — gonadotrophic cells with higher proliferative activity.
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Table 3: GH analyses results during oral glucose tolerance test
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Prior to surgical treatment

After surgical treatment Unit of measurement

GH, 0 min 3.07 0.29 ng/ml
GH, 30 min after test 1.74 0.33 ng/ml
GH, 60 min after test 3.65 0.68 ng/ml
GH, 90 min after test 217 1.09 ng/ml
GH, 120 min after test 1.99 0.60 ng/ml

of cortisol in evening saliva and 24-h urine, with normal
evening blood cortisol and positive overnight 1 mg dexa-
methasone suppression test. Hormonal blood test data are
presented in Table 2. A contrast brain MRI was performed,
and the MR picture corresponds to a postoperative cyst-
ic fibrosis lesion (@ 16x13x9 mm area of altered signal
in the central and left sections of anterior pituitary). The pa-
tient was seen by a neurosurgeon; at present, there are no
indications for a repeated surgical treatment, and regular
follow-up has been prescribed.

DISCUSSION

Diagnosis of plurihormonal pituitary adenomas is chal-
lenging at the initial stage. The main difficulty in deliver-
ing a timely diagnosis may arise from the absence of a viv-
id clinical picture despite the presence of hypersecretion
of pituitary hormones [6]. For example, in the clinical case
described by Felix I. et al., a patient had a double pituitary
macroadenoma positive for GH, TSH and a-subunit, as per
an immunohistochemical examination, with elevated TSH
and reference values of free T3 and free T4 in serum; there
were no signs of central thyrotoxicosis, and the manifes-
tations of acromegaly were not pronounced clinically and
biochemically [8]. In a comparative study conducted by
Wang M. et al., which included 279 patients with somat-
omammotropinomas or pure GH and PRL-secreting ade-
nomas, it was observed that clinical manifestations of ac-
romegaly were sparser in patients with mixed adenomas,
and cardiovascular and metabolic disorders were likewise
not pronounced [9]. Another recently published system-
atic review of the literature analysed 21 cases of plurihor-
monal pituitary adenomas with mixed secretion of ACTH
and GH, of which two cases had signs of hypercortisolism,
five had both acromegaly and hypercortisolism, and an-
other eleven had signs of acromegaly. Interestingly, in six
cases, in addition to ACTH and GH, PRL secretion was ob-
served [10].

In plurihormonal pituitary adenomas, clinical picture
of ACTH overproduction is rare and occurs with an inci-
dence of 3.6% [11]. This suggests that the hormones secret-
ed by the tumour are not always biologically active or lose
their activity on entering the bloodstream. Also of interest
is the possibility of transformation of a hormone-secreting
pituitary adenoma from one type of secretion to another,
which is more often observed in multiple endocrine neopla-
sia syndromes [12].

Determination of the biological activity of hormones
secreted by tumours of this type has not been previously

investigated and may be a promising area of laboratory
diagnostics.

It is not uncommon for plurihormonal adenomas to de-
but with diabetes or AH, which is confirmed by the clinical
case described here and by several others [13]. It is worth
noting that plurihormonal adenomas are prone to an ag-
gressive course, especially in case of ACTH co-secretion due
to the high relapse rate [5, 14]. In the clinical case presented
here, the patient still has elevated cortisol in evening saliva
and in 24-h urine while normal evening blood cortisol and
positive overnight 1 mg dexamethasone suppression test,
which may indicate persistence of endogenous hypercorti-
solism. However, given the lack of data on residual adenoma
tissue on MRI and clinical manifestations of the disease, reg-
ular follow-up has been recommended.

The literature also shows that in patients with mixed se-
cretion of hormones of different differentiation cell lines, e.g.
ACTH, TSH, GH and FSH/LH, in most cases such pituitary ade-
nomas secrete two hormones [6, 15].

It is worth noting that in this clinical case, two compo-
nents with different morphological and immunohistochem-
ical characteristics were visually observed during surgical
treatment, which may well suggest a double pituitary adeno-
ma, where one part of the tumour produces ACTH, TSH and
GH, and the other produces FSH and LH; such pituitary ade-
nomas have not been previously described in the literature.

This clinical case demonstrates the importance of im-
munohistochemical study of postoperative material, which
enables clarifying the nature of tumour secretion and estab-
lish its heterogeneity, thus verifying the diagnosis and deter-
mining the further course of treatment and follow-up.

CONCLUSION

We have offered the first-ever description of a clinical
case where a patient has a pituitary macroadenoma with an
exceptional combination of hormone secretion (GH, ACTH,
TSH, FSH and LH) and has no severe manifestations of acro-
megaly, Cushing’s disease or central hyperthyroidism.

This observation report highlights the need to introduce
immunohistochemical examinations into routine practice
so as to determine not only the expression of all hormones
recommended by WHO, but also the expression of transcrip-
tion factors, which can increase the frequency of detection
of plurihormonal pituitary adenomas. The fact that pituitary
hormone secretion is not correlated with such hormones se-
rum levels nor with the severity of clinical syndromes may
provide an incentive for the development of new diagnostic
methods.
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