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Abstract
Background: Pituitary neuroendocrine tumors are predominantly benign, although a minority may exhibit invasive tendencies. 
Only a small percentage of pituitary tumors show evidence of neuraxis seeding. Assessing the risk of spread and metastasis is 
crucial for timely diagnosis and effective treatment in these cases.

Case Description: This article presents a case of pituitary carcinoma diagnosed four years apart, following two surgeries 
for pituitary macroadenoma, and subsequent spread throughout the spinal canal. A third surgery was performed to address 
lumbosacral metastasis, and histopathological findings, including immunohistochemistry studies, confirmed the diagnosis of 
metastatic pituitary carcinoma.

Conclusions: This case can contribute to refining future clinically relevant definitions of the disease. Additionally, predicting 
aggressiveness and the potential for malignant transformation using clinical, imaging, histopathological, and molecular-
genetic criteria is essential for managing these tumors.
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1. Introduction
The pituitary gland is a small gland located at the base of the skull, 
beneath the hypothalamus. It regulates growth, metabolism, stress 
response, and the function of the sex organs by controlling the 
thyroid gland, adrenal glands, ovaries, and testicles.

Pituitary tumors are among the most common tumors found at 
the base of the skull [1]. They are often diagnosed late because 
their symptoms are vague and can mimic those of many other 
common diseases. Treatment is generally determined by the 
type and size of the tumor, the pressure it exerts on surrounding 
structures such as the brain and visual pathways, as well as the 

patient's age and overall health. Currently, three types of treatment 
are used: surgical removal of the tumor, radiation therapy, and 
drug therapy. In some cases, medications are employed to inhibit 
the tumor's hormone production, which may also lead to tumor 
shrinkage. Early diagnosis and appropriate treatment are crucial 
for improving prognosis.

While pituitary adenomas are typically benign, a large case series 
has reported a recurrence rate of 30% for those operated on via the 
transcranial approach [2]. In this article, we present a rare case of 
a pituitary adenoma or unusual pituitary carcinoma that has spread 
throughout the nervous system, including the brain and cervical, 
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thoracic, and lumbosacral canals. We also review other reports to 
provide recommendations for better management of these invasive 
tumors.

2. Case Presentation
A 46-year-old man presented to the neurosurgery department of 
Milad General Hospital in 2018, reporting persistent headaches 
that had lasted for the past four months. During the history-taking, 
the patient described a gradual onset and progression of headaches 
without accompanying nausea or vomiting. He also experienced 
occasional transient blurred vision and brief episodes of dizziness. 
Neurological examination, including assessments of sensory and 
motor systems, cerebellar tests, and cranial nerve evaluation, 
revealed no deficits. Fundoscopy indicated slight pallor of the left 

optic disc. Serum levels of prolactin, thyroid hormones, growth 
hormones, sex hormones, and electrolytes were within normal 
ranges.

Further investigation through focused brain MRI with contrast 
revealed a large lobulated, heterogeneously enhancing lesion in 
the sellar, left parasellar, suprasellar, and left temporal regions 
(Figure 1), consistent with a pituitary macroadenoma. The patient 
was diagnosed with a nonfunctional pituitary macroadenoma 
and was considered a candidate for transnasal transsphenoidal 
endoscopic excision of the tumor under general anesthesia. The 
histopathological report confirmed a nonfunctional pituitary 
adenoma without immunohistochemical study.

Figure 1: Pituitary macroadenoma, coronal and sagital MRI with contrast.

One year after surgery (2019), the patient returned with worsening 
vision problems. Perimetry revealed bitemporal hemianopia, 
and MRI indicated tumor recurrence (Figure 2). Laboratory tests 
showed a fourfold increase in serum prolactin levels. The patient 
then underwent a second transcranial microscopic surgery for 

recurrent macroadenoma, during which the tumor was completely 
removed. The histopathological findings remained consistent with 
the previous report. Subsequently, the patient was referred for 
radiotherapy to the tumor region.
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Figure 2: Recurrent pituitory macroadenoma, Axial and coronal MRI with contrast (2019) 

 
Four years later, the patient presented for the third time, reporting symptoms of lumbosacral involvement, including 
lower limb paresthesia and back pain. An MRI of the brain and entire spinal cord was performed, revealing tumor 
seeding as multiple lesions throughout the neuraxis, including the posterior border of the medulla, cervical, thoracic, 
and lumbosacral spinal canal (Figure 3). There was no recurrence of the pituitary tumor. 
  

 

Figure 3: Cervical, thoracic and lumbosacral MRI with contrast shows multiple lesions throught neuraxis. 

 
Given the extensive and symptomatic nature of the lumbosacral lesion, surgery was performed to remove a large 
portion of the tumor. Histopathological findings, including immunohistochemistry studies, were consistent with 
metastatic pituitary carcinoma (Ki67: proliferative activity index up to 10%). Figure 4 illustrates the pathological 
findings of the tumor. 
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Four years later, the patient presented for the third time, reporting 
symptoms of lumbosacral involvement, including lower limb 
paresthesia and back pain. An MRI of the brain and entire spinal 
cord was performed, revealing tumor seeding as multiple lesions 

throughout the neuraxis, including the posterior border of the 
medulla, cervical, thoracic, and lumbosacral spinal canal (Figure 
3). There was no recurrence of the pituitary tumor.

Figure 3: Cervical, thoracic and lumbosacral MRI with contrast shows multiple lesions throught neuraxis.

Given the extensive and symptomatic nature of the lumbosacral 
lesion, surgery was performed to remove a large portion of the tumor. 
Histopathological findings, including immunohistochemistry 

studies, were consistent with metastatic pituitary carcinoma (Ki67: 
proliferative activity index up to 10%). Figure 4 illustrates the 
pathological findings of the tumor.
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Figure 4: A) Histologic evaluation reveals solid sheets to nests within a fibrovascular stroma and foci of 
dyscohesive growth. Cytologically uniform nuclear morphology with stippled chromatin, inconspicuous nucleoli 
and moderately abundant cytoplasm are evident. As other neuroendocrine tumors positivity for synaptophysin; B) 
and CK19; C) is seen, hence the name metastatic pituitary neuroendocrine tumor (formerly known as pituitary 
carcinoma) based on behavior applied. 

 
The patient underwent total neuraxis radiotherapy and chemotherapy, and his last follow-up MRI in the summer of 
2024 showed significant regression of the lesions (Figure 5). 
 

 

Figure 5: Cervical, thoracic and lumbosacral MRI with contrast, sagital views. 

 
3. Discussion  
The clinical manifestations of non-functioning pituitary macroadenomas primarily arise from the mass effect of the 
tumor [3, 4]. Throbbing headaches and visual field abnormalities are among the most commonly reported 
symptoms, occurring in 60–80% of patients, respectively [3, 5]. Although visual field defects, typically bitemporal 
hemianopia, are prevalent [6], the occurrence of oculomotor abnormalities due to involvement of cranial nerves III, 
IV, and VI is quite low (less than 5%), even in patients whose tumors invade the cavernous sinuses [7]. 
 
One of the most intriguing aspects of pituitary adenoma biology is that only 0.1–0.2% progress to malignant tumors 
with metastasis, despite some being highly invasive and exhibiting considerable recurrence rates [8]. The terms 
"atypical," "aggressive," "invasive," and "refractory" adenomas lack precise definitions and diagnostic criteria and 
are often used interchangeably, although there have been attempts to provide clarity. The term "atypical" pituitary 
adenoma was introduced in 2004 by an expert panel of the World Health Organization to describe a subset of 
pituitary tumors that, while not meeting the diagnostic criteria for carcinoma (namely, the presence of distant 
metastasis), exhibit aggressive biological behavior [9]. Histopathologically, atypical adenomas are characterized by 
high mitotic activity, with Ki-67 indexes greater than 3%, excessive p53 immunoreactivity, and distinctive 

A B C 

 

Figure 4: A) Histologic evaluation reveals solid sheets to nests within a fibrovascular stroma and foci of 
dyscohesive growth. Cytologically uniform nuclear morphology with stippled chromatin, inconspicuous nucleoli 
and moderately abundant cytoplasm are evident. As other neuroendocrine tumors positivity for synaptophysin; B) 
and CK19; C) is seen, hence the name metastatic pituitary neuroendocrine tumor (formerly known as pituitary 
carcinoma) based on behavior applied. 

 
The patient underwent total neuraxis radiotherapy and chemotherapy, and his last follow-up MRI in the summer of 
2024 showed significant regression of the lesions (Figure 5). 
 

 

Figure 5: Cervical, thoracic and lumbosacral MRI with contrast, sagital views. 

 
3. Discussion  
The clinical manifestations of non-functioning pituitary macroadenomas primarily arise from the mass effect of the 
tumor [3, 4]. Throbbing headaches and visual field abnormalities are among the most commonly reported 
symptoms, occurring in 60–80% of patients, respectively [3, 5]. Although visual field defects, typically bitemporal 
hemianopia, are prevalent [6], the occurrence of oculomotor abnormalities due to involvement of cranial nerves III, 
IV, and VI is quite low (less than 5%), even in patients whose tumors invade the cavernous sinuses [7]. 
 
One of the most intriguing aspects of pituitary adenoma biology is that only 0.1–0.2% progress to malignant tumors 
with metastasis, despite some being highly invasive and exhibiting considerable recurrence rates [8]. The terms 
"atypical," "aggressive," "invasive," and "refractory" adenomas lack precise definitions and diagnostic criteria and 
are often used interchangeably, although there have been attempts to provide clarity. The term "atypical" pituitary 
adenoma was introduced in 2004 by an expert panel of the World Health Organization to describe a subset of 
pituitary tumors that, while not meeting the diagnostic criteria for carcinoma (namely, the presence of distant 
metastasis), exhibit aggressive biological behavior [9]. Histopathologically, atypical adenomas are characterized by 
high mitotic activity, with Ki-67 indexes greater than 3%, excessive p53 immunoreactivity, and distinctive 

A B C 
B C

Figure 4: A) Histologic evaluation reveals solid sheets to nests within a fibrovascular stroma and foci of dyscohesive growth. 
Cytologically uniform nuclear morphology with stippled chromatin, inconspicuous nucleoli and moderately abundant cytoplasm are 
evident. As other neuroendocrine tumors positivity for synaptophysin; B) and CK19; C) is seen, hence the name metastatic pituitary 
neuroendocrine tumor (formerly known as pituitary carcinoma) based on behavior applied.

The patient underwent total neuraxis radiotherapy and chemotherapy, and his last follow-up MRI in the summer of 2024 showed 
significant regression of the lesions (Figure 5).

Figure 5: Cervical, thoracic and lumbosacral MRI with contrast, sagital views.

3. Discussion 
The clinical manifestations of non-functioning pituitary 
macroadenomas primarily arise from the mass effect of the tumor 
[3, 4]. Throbbing headaches and visual field abnormalities are 
among the most commonly reported symptoms, occurring in 60–
80% of patients, respectively [3, 5]. Although visual field defects, 
typically bitemporal hemianopia, are prevalent [6], the occurrence 
of oculomotor abnormalities due to involvement of cranial nerves 
III, IV, and VI is quite low (less than 5%), even in patients whose 
tumors invade the cavernous sinuses [7].

One of the most intriguing aspects of pituitary adenoma biology is 
that only 0.1–0.2% progress to malignant tumors with metastasis, 
despite some being highly invasive and exhibiting considerable 
recurrence rates [8]. The terms "atypical," "aggressive," "invasive," 
and "refractory" adenomas lack precise definitions and diagnostic 
criteria and are often used interchangeably, although there have 
been attempts to provide clarity. The term "atypical" pituitary 

adenoma was introduced in 2004 by an expert panel of the World 
Health Organization to describe a subset of pituitary tumors 
that, while not meeting the diagnostic criteria for carcinoma 
(namely, the presence of distant metastasis), exhibit aggressive 
biological behavior [9]. Histopathologically, atypical adenomas 
are characterized by high mitotic activity, with Ki-67 indexes 
greater than 3%, excessive p53 immunoreactivity, and distinctive 
morphological features such as large pleomorphic nuclei and 
prominent nucleoli [10]. Virtually all atypical adenomas are large 
macroadenomas that invade either the cavernous or sphenoid 
sinuses and/or extend suprasellar.

Conversely, some authors propose the term "refractory" pituitary 
adenoma for aggressive-invasive tumors exhibiting a disease 
course distinct from benign adenomas and pituitary carcinomas. 
According to Dai et al., this type demonstrated a high Ki-67 index, 
rapid growth, frequent recurrence, and resistance to conventional 
treatments and/or temozolomide [11].
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Pituitary carcinomas represent a rare clinical entity, constituting 
only 0.1–0.2% of all pituitary tumors, and are associated with 
a poor prognosis that is challenging to diagnose and treat. The 
limited number of cases hinders the design of randomized clinical 
trials; management is largely informed by retrospective studies and 
case series. Establishing molecular biomarkers and comprehensive 
genomic profiling could aid in the diagnosis and management of 
pituitary carcinoma. The malignant potential of oncological tumors 
is defined by their ability to metastasize (including craniospinal 
and/or systemic dissemination). Early identification of pituitary 
carcinoma is crucial for appropriate management, though it 
remains challenging [12]. While multiple reviews have explored 
the molecular pathogenesis of pituitary tumors, efforts to establish 
predictive and/or prognostic markers for clinical aggressiveness 
have largely been unsuccessful or controversial. Suspicion should 
be raised when patients present with aggressive tumor subtypes, 
concerning histological features, and multiple recurrences [13, 14].

In the analysis conducted by Yoo et al., metastases in pituitary 
carcinoma were found to be intracranial or spinal in 43.1% and 
37.5% of cases, respectively. Liver metastases were observed in 
13.9%, while cervical lymph node and bone metastases occurred 
in 11.1% and 9.7% of pituitary carcinoma cases, respectively. 
Central nervous system metastasis was identified in 58.3% of 
patients, systemic metastasis in 31.9%, and both central nervous 
system and systemic metastases in 8.3% of cases [15].

Lai Xu et al. (2020) reported two cases of pituitary carcinoma 
in men with a history of pituitary adenoma. In the first case, a 
55-year-old man diagnosed with a pituitary macroadenoma 
underwent subtotal resection followed by adjuvant radiotherapy. 
He later developed relapsed disease and multifocal intracranial 
metastases. The second case involved a 52-year-old man diagnosed 
with atypical pituitary adenoma, who presented with sudden onset 
vision loss in the right eye and had recurrent pituitary carcinoma 
with spinal metastases [16].

Several case reports suggest that the latency between the initial 
presentation of a pituitary adenoma and its transformation into 
carcinoma varies based on the type of endocrine function of 
the tumor. The average latency period for ACTH-secreting 
carcinomas has been reported as 9.5 years, while for prolactin-
secreting carcinomas, it is approximately 4.7 years [17]; however, 
this average time has not been reported for nonfunctional tumors. 
In our case, this duration was about four years.

At the second visit, our patient's serum prolactin (PRL) level 
had increased fourfold due to a recurrence of the pituitary tumor. 
Mild elevations in serum PRL, usually below 100 ng/mL, can 
be found in one-third of patients with non-functional pituitary 
adenomas. This hyperprolactinemia results from the interruption 
of descending dopaminergic tone due to stalk compression by the 
adenoma. It is crucial to differentiate this scenario from a PRL-
secreting adenoma, as the treatment of choice for non-functional 
pituitary adenomas is surgery, whereas dopamine agonists are the 
mainstay of treatment for prolactinomas [18].

4. Conclusion
Currently, despite various definitions for atypical and invasive 
pituitary tumors, significant controversy and challenges remain 
in this area. Since timely diagnosis before tumor spread and 
metastasis can greatly improve prognosis, efforts to establish a 
comprehensive and classified definition, along with appropriate 
diagnostic criteria, are essential.
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