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Abstract. Pituitary adenoma apoplexy is an acute neuroendocrine condition caused by
hemorrhage or infarction within a pituitary adenoma and is associated with significant morbidity
and potential mortality. Despite advances in neuroimaging and endocrine diagnostics, this
complication remains underrecognized due to its polymorphic clinical presentation and frequent
diagnostic misinterpretation. The present article analyzes the pathophysiological basis of pituitary
adenoma apoplexy, emphasizing vascular insufficiency, metabolic imbalance of adenomatous
tissue, and precipitating systemic factors such as pregnancy and pharmacological interventions.
Clinical variability is illustrated by cases involving both microadenomas and macroadenomas,
hormonally active and inactive tumors, with particular attention to prolactinomas. Diagnostic
challenges, including frequent confusion with cerebrovascular events and pregnancy-related
conditions, are critically discussed. Therapeutic strategies ranging from conservative management
to dopamine agonist therapy and surgical decompression are evaluated in the context of neurological
and endocrine outcomes. The analysis demonstrates that, in selected cases, pituitary apoplexy may
result in spontaneous tumor regression and partial or complete endocrine remission. Early
recognition and interdisciplinary management are essential for optimizing prognosis and preventing
long-term complications.
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ANOIVIEKCUSA AAEHOMBI 'NTIOPU3A: TATOPU3NOJOI'NMYECKHUE
MEXAHUW3MBbI, KIMHUYECKASA 'ETEPOT'EHHOCTD, IMAT'HOCTUYECKHE
OIINMBKU U TEPAIEBTUYECKHUE NCXO/bI

Typcynos Kaxonrup I'yjiom yriau

AxmaToB XyMo10H 3aiiHMIAUH YIJIN

Xoamyponos Mysapdap Xos0yraesny

Criennanu3upoBaHHbIM HAyYHO-TIPAKTUYECKUH LIEHTP HEMPOXUPYPIUU U HeMpopeaduInTaun
npu CamapKaHJICKOM T'OCYJJapCTBEHHOM MEINLIMHCKOM YHUBEPCUTETE

AHHOTanusA. Amnomiekcuss afeHOMbl Trunmodu3a TPEICTaBIseT Cco0OM  ocTpoe
HEHPOIHAOKPUHHOE COCTOSIHHE, 00YCIOBICHHOE KPOBOU3IUSHUEM W UIIEMUYECKIM HH()APKTOM
OHYXOHGBOﬁ TKaHU FI/IHO(l)I/ISa " COIMPOBOXIAOIMICCCA BBICOKMM PUCKOM TAXKCIIBIX OCJIOKHEHUI.
Hecmotpss Ha pa3BuTHE HEHPOBH3YaIM3AIMOHHBIX W TOPMOHAIBHBIX METOJOB JIHATHOCTHUKH,
JAaHHOE OCJIO)KHEHHE HEpPEeNKO OCTaeTcsi Hepaclo3HAHHBIM  BCIEACTBHE  KIMHHUYECKOTO
noimMopdu3mMa U TMarHOCTUYECKHUX OMMOOK. B cTaTthe paccMaTpuBaroTcs maTopu3n0IOTHIECKHe
MEXaHH3MBI alOIUIEKCHU aJIeHOMBI THNO(U3a, BKIOYAsS COCYIUCTYI0 HEJIOCTaTOYHOCTD,
HECOOTBETCTBUE MEXKIY METa0OTUYECKUMH MOTPEOHOCTSIMH OIMYXOJIM W KPOBOCHAOXKEHHEM, a
TaKXe POJIb MPOBOLUPYIOMIHUX (PAKTOPOB, TAKMX KaK OEPEeMEHHOCTh M MEIMKAMEHTO3HASI TEPAITHsI.



[Ipoananu3upoBaHbl KIMHUYECKHE OCOOCHHOCTH amnoIIEKCHHW MPH MHUKPO- U MaKpOaJeHOMaAX,
TOPMOHAJIbHO-aKTUBHBIX U TOPMOHAIBHO-HEAKTUBHBIX OIYXOJISX, C aKIIEHTOM Ha MPOJaKTHHOMBI.
OO6cyxmaTcs TUArHOCTHYECKHE TPYAHOCTH M COBPEMEHHBIC IMOAXOJbI K JICYCHHIO, BKIIFOYAs
KOHCEPBATUBHYIO TAaKTHKy, MPHUMEHEHHE aroHUCTOoB JodaMUHA UM HEUPOXUPYPTUUYECKOE
BMemarenscTBo. [lokazaHo, 4To B psijie CaydyaeB amoIUIEKCUSI MOXET MPUBOAUTH K PErpeccuu
OITyXOJIM U BOCCTAHOBJICHUIO YHIOKPUHHON (QYHKIHH.

KiroueBble cj10Ba: anoruieKCHs aaeHOMBI THnodu3a; MpoJaKTHHOMA;, KPOBOU3IUSHUE B
runodus; TUNepupoIaKTUHEMHUS; 0€PEMEHHOCTh; MAarHUTHO-PE30HAHCHAS! TOMOTpadus; arOHUCTHI
nohamMuHa; SHAOKPUHHBIC UCXOIBL.
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Annotatsiya. Gipofiz adenomasi apopleksiyasi — bu gipofiz o‘smasi ichida qon ketishi yoki
ishemik infarkt natijasida yuzaga keladigan o‘tkir neyroendokrin holat bo‘lib, og‘ir asoratlar va
o‘lim xavfi bilan kechadi. Zamonaviy neyroimaging va gormonal diagnostika usullariga garamay,
ushbu holat klinik belgilarning xilma-xilligi va noto‘g‘ri talqin qilinishi sababli ko‘pincha kech
aniglanadi. Mazkur maqolada gipofiz adenomasi apopleksiyasining patofiziologik mexanizmlari,
jumladan o‘sma to‘qimasining metabolik ehtiyoji bilan qon ta’minoti o‘rtasidagi nomutanosiblik,
tomir yetishmovchiligi va homiladorlik hamda dori vositalari kabi qo‘zg‘atuvchi omillar tahlil
gilinadi. Mikro- va makroadenomalar, gormon-sekretor va gormon-sekretor bo‘lmagan o‘smalarda
klinik kechish xususiyatlari ko‘rib chiqilib, prolaktinomalar alohida e’tiborga olinadi. Diagnostik
xatolar va davolashning konservativ, farmakologik hamda jarrohlik usullari baholanadi. Tadgiqot
natijalari ayrim holatlarda apopleksiya o‘smaning regressiyasi va endokrin funksiyaning
tiklanishiga olib kelishi mumkinligini ko‘rsatadi.

Kalit so’zlar: gipofiz adenomasi apopleksiyasi; prolaktinoma; gipofizga qon ketishi;
giperprolaktinemiya; homiladorlik; magnit-rezonans tomografiya; dofamin agonistlari; endokrin
natijalar.

Introduction. Pituitary adenoma apoplexy (PAA) represents a rare but potentially life-
threatening neuroendocrine emergency characterized by acute hemorrhage or ischemic infarction
within a pituitary adenoma. Despite advances in neuroimaging and endocrine diagnostics, PAA
remains underdiagnosed due to its heterogeneous clinical presentation and frequent masquerading
as other acute neurological or obstetric conditions. The reported incidence of pituitary apoplexy
among patients with pituitary adenomas varies from 2% to 12%, although subclinical or
misdiagnosed cases likely render this figure an underestimation [4,7]. Historically, pituitary
apoplexy was thought to occur predominantly in large, hormonally inactive macroadenomas.
However, with the widespread implementation of high-resolution magnetic resonance imaging
(MRI), accumulating evidence indicates that microadenomas, particularly prolactin-secreting
tumors, may also undergo apoplectic transformation [5,6]. The pathophysiological substrate of PAA
involves a mismatch between the tumor’s high metabolic demand and its relatively insufficient
vascular supply, compounded by sudden fluctuations in systemic or local hemodynamics [4]. The
clinical spectrum of PAA is remarkably broad, ranging from catastrophic presentations with acute
visual loss, ophthalmoplegia, and adrenal crisis to mild or self-limiting episodes manifesting only
as headache or transient endocrine dysfunction. Diagnostic delays are common, especially in young
women, where symptoms may be incorrectly attributed to migraine, pregnancy-related
complications, or cerebrovascular events [1,7]. The present article provides an expanded,
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analytically reworked synthesis of clinical observations, pathophysiological mechanisms,
diagnostic challenges, and therapeutic strategies in pituitary adenoma apoplexy. Special attention is
paid to reproductive-age women, pregnancy-associated cases, and the long-term endocrine and
radiological outcomes following conservative or medical management, based in part on previously
published clinical material .

Materials and Methods. This study represents an integrative narrative and analytical
review combined with structured reinterpretation of published clinical observations of pituitary
adenoma apoplexy. The primary clinical dataset was derived from documented cases of pituitary
adenoma apoplexy in young female patients, including both microadenomas and macroadenomas,
with hormonally active and inactive tumor profiles. These cases were previously described in peer-
reviewed Russian-language literature and served as the empirical foundation for further synthesis .
Clinical data included demographic characteristics, reproductive history, precipitating factors,
neurological and endocrine manifestations, laboratory hormone profiles, neuroimaging findings,
treatment modalities, and outcomes. Hormonal assays encompassed prolactin, thyroid-stimulating
hormone, gonadotropins, adrenocorticotropic hormone, cortisol, and growth hormone levels. MRI
studies were evaluated for tumor size, signal heterogeneity, hemorrhagic or cystic components,
suprasellar extension, and optic chiasm involvement. To ensure originality and analytical depth, the
extracted clinical data were reorganized into comparative tables, pathophysiological models, and
outcome matrices. Additional sources from English, Russian, and regional (post-Soviet) literature
were incorporated to contextualize findings, explore mechanistic hypotheses, and compare
management strategies [1,3,4,8]. Bibliographic references were arranged alphabetically, and in-text
citations were numbered accordingly, resulting in non-sequential citation numbers consistent with
international academic standards.

Results. Analysis of the reviewed cases revealed pronounced heterogeneity in both clinical
presentation and disease trajectory. Acute onset headache was the most consistent symptom, present
in all observed patients, although its intensity and associated neurological signs varied substantially.
In one case involving a long-standing intrassellar prolactinoma, apoplexy served as the first event
leading to definitive diagnosis after more than a decade of untreated hyperprolactinemic
hypogonadism. In contrast, macroadenomas associated with pregnancy demonstrated abrupt
symptom onset with nausea, visual disturbances, and rapid radiological evolution. Hormonal
profiles immediately following apoplexy were notable for extreme prolactin elevations in
prolactinomas, occasionally exceeding normal reference ranges by more than 30-fold, followed by
precipitous declines during follow-up. This phenomenon likely reflects necrosis of prolactin-
secreting lactotrophs with sudden release of stored hormone into systemic circulation. Importantly,
other pituitary axes often remained preserved, suggesting selective vulnerability of tumor tissue
rather than global hypopituitarism. Radiologically, MRI findings ranged from heterogeneous T1-
hyperintense lesions consistent with acute hemorrhage to evolving cystic transformations during
follow-up. In several patients, complete or near-complete radiological regression of the adenoma
was observed, raising the concept of “auto-adenomectomy” following apoplexy.

Table 1. Comparative clinical characteristics of pituitary adenoma apoplexy
Parameter Microadenoma-associated Macroadenoma-associated
PAA PAA

<10 mm >10 mm
Common hormonal profile Hyperprolactinemia Variable or non-functioning
Rare Frequent

Pregnancy association Occasional Common

Likelihood of spontaneous Moderate High

regression

Need for urgent surger Rare Conditional
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Pregnancy emerged as a dominant precipitating factor. Physiological pituitary hyperplasia,
estrogen-induced angiogenesis, and increased intrasellar pressure likely synergize to destabilize
adenomatous tissue, predisposing it to infarction or hemorrhage. In several cases, symptoms
initially misinterpreted as early gestosis resolved spontaneously, only later being recognized as
manifestations of pituitary apoplexy.

Discussion. The findings underscore pituitary adenoma apoplexy as a multifactorial event
arising from complex interactions between tumor biology, vascular supply, systemic
hemodynamics, and endocrine milieu. Prolactinomas appear particularly susceptible, possibly due
to their high metabolic activity and intrinsic vascular fragility [6,9]. The paradoxical observation
that apoplexy may result in tumor regression and endocrine remission challenges traditional
assumptions regarding its uniformly catastrophic nature. Diagnostic errors remain a critical issue.
Neurologists, gynecologists, and general practitioners frequently encounter early manifestations of
PAA but may lack awareness of its protean presentations. In reproductive-age women, the overlap
with migraine, pregnancy-related disorders, or cerebrovascular syndromes contributes to delayed or
incorrect diagnosis [1,7]. MRI of the sellar region with dedicated pituitary protocols should be
considered mandatory in any patient with acute severe headache and endocrine abnormalities.
Therapeutically, management strategies must be individualized. While classic teaching emphasizes
urgent transsphenoidal decompression in cases with visual compromise or altered consciousness,
accumulating evidence supports conservative or medical management in hemodynamically stable
patients without progressive neuro-ophthalmic deficits [3,4]. Dopamine agonists, particularly
cabergoline, play a dual role in prolactinomas by suppressing hormone secretion and potentially
facilitating tumor involution.

Table 2. Pathophysiological mechanisms of pituitary adenoma apoplexy

Mechanism Clinical implication

Vascular insufficienc Ischemic necrosis
Sudden blood pressure changes Bglulolgsklo[oRIEIR {o]gaaFUile]y

S gl Bl [EIER R\ elEl gl EREW Pregnancy-related risk
Tumor metabolic demand Selective lactotroph necrosis
Intrasellar pressure rise Optic chiasm compression

Long-term prognosis is variable but often favorable in patients who survive the acute phase without
major complications. Spontaneous tumor regression and normalization of pituitary function, as
observed in several cases, suggest that apoplexy may paradoxically confer therapeutic benefit under
certain conditions. Nevertheless, lifelong endocrine surveillance remains essential due to the risk of
delayed hypopituitarism or tumor recurrence.

Conclusion. Pituitary adenoma apoplexy constitutes a diagnostically challenging and
pathophysiologically complex condition at the intersection of neurology, endocrinology, and
reproductive medicine. Its clinical manifestations range from subtle endocrine disturbances to
fulminant neuro-ophthalmic emergencies. Modern neuroimaging has expanded recognition of
apoplexy in both microadenomas and macroadenomas, particularly prolactinomas. Early
recognition, interdisciplinary collaboration, and individualized management strategies are critical
determinants of outcome. Pregnancy should be regarded as a major risk factor, warranting
heightened vigilance among gynecologists and endocrinologists. Although pituitary apoplexy is
traditionally viewed as a catastrophic event, emerging evidence indicates that, in selected cases, it
may lead to spontaneous tumor regression and endocrine remission. Future prospective studies are
required to refine risk stratification, optimize treatment algorithms, and elucidate the long-term
natural history of this intriguing condition.
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