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Molecular Profile of a Pituitary
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From a Pituitary Macroadenoma:
A Case Report
Jinci Lu and Liam Chen*

Department of Laboratory Medicine and Pathology, University of Minnesota Medical School, Minneapolis, MN, United States

Pituitary sarcoma arising in association with pituitary adenoma is an uncommon finding.
Most cases of secondary sarcoma have been noted to arise with a median interval of 10.5
years post radiation. In this case report, we describe a 77-year-old man with an incidental
discovery of a pituitary macroadenoma on magnetic resonance imaging (MRI) and
underwent radiotherapy. Three years after radiation treatment, there was an acute
change in clinical symptoms and increase in tumor size and mass effect on the optic
chiasm which prompted surgical resection. A pituitary adenoma along with a separate
spindle-cell sarcomatous component was identified in histology. Immunohistochemical
stain for muscle markers confirmed a development of pituitary rhabdomyosarcoma
(RMS). Molecular profiling of the tumor identified mutations in TP53, ATRX, LZTR1, and
NF1. Despite its rarity, characterization of pituitary RMS with immunohistochemistry and
molecular studies may provide an insight to its pathophysiological relationship with
pituitary adenoma.
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INTRODUCTION

RMS is a malignant skeletal muscle sarcoma that commonly occurs in children and rarely in adults.
It is uncommon for RMS to arise intracranially, especially within the sellar region. Sellar RMS have
been mostly reported in association with radiation for pituitary tumors (1, 2). Though rare, there are
a few reported cases of pituitary RMS arising from pituitary adenoma without any prior therapy
(3–6). It has been suggested in the literature that the median latency period between radiotherapy
and tumor occurrence is 10.5 years (7). In this case report, we present the first molecular
characterization of a pituitary RMS arising from a pituitary macroadenoma, three years
post radiotherapy.
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CASE REPORT

A 77-year-old man with a history ofWaldenstrommacroglobulinemia
and prostate cancer initially presented to the emergency department
complaining of fall. In MRI, an incidental finding of a
heterogeneously enhancing and T2 signaling sellar mass with
extension to suprasellar cistern measuring 2 x 2.7 x 2 cm3 (TR x
AP x CC) was identified (Figures 1A‒D). Additionally, the lesion
encased two-thirds of the left cavernous carotid artery along with
significant mass effect on the optic chiasm. The patient was referred
to follow up with Neurosurgery and Endocrinology, and it was
diagnosed as a pituitarymacroadenoma. At the time of diagnosis, the
patient had minimal visual field deficits, specifically left-side
blurriness. The patient also had secondary hypopituitarism which
was replaced with levothyroxine, prednisone, and elected not to take
testosterone. Given the patient’s age and comorbidities, it was
decided that medical management is the best course of action. The
patient underwent 28 fractions of volumetric modulated arc therapy
with a total dosage of 5040 cGy.

Over the course of three years, the size of the pituitary mass
was relatively stable until early 2021. The mass then was
measuring 3.3 x 3.0 x 2.6 cm3 with a significant increase in mass
effect on adjacent structures (Figures 1E‒H). The patient was also
experiencing acute change in his vision, especially on their left eye.
To preserve the patient’s vision, stealth-guided transnasal
endoscopic resection of the pituitary macroadenoma was
performed, and specimens were sent for microscopic examination.
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Histological studies of the resected tumor revealed pituitary
adenoma with the loss of acinar architecture and ribbon-like
arrays (Figure 2A). In addition, there was a presence of spindle-
like cells with necrosis and brisk mitotic activity (Figure 2B).
Immunohistochemical stain for synaptophysin, adrenocorticotropic
(ACTH) and growth hormone (GH) was positive for the pituitary
adenoma but not the sarcomatous component (Figures 2C‒E).
Instead, the sarcomatous component was positive for desmin,
myogenin, and p53, confirming the diagnosis of a pituitary RMS
arising from the pituitary adenoma (Figures 2F‒H). NextGen
Sequencing (NGS) was also performed on the RMS part, and the
following pathological mutations were identified: TP53 (c.503A>G,
p.H168R), ATRX (c.5406dup, p.R1803Tfs*7), LZTR1 (c.791+1G>A),
and NF1 (c.2998del, p.R1000Vfs*12).
DISCUSSION

Pituitary sarcoma arising from pituitary adenoma are extremely
rare, and most cases have been reported to be associated with
prior radiation. Although our patient had prior radiation, it was
only three years prior compared to the median interval of 10.5
years between radiation and tumor occurrence (7). Thus, it is
more likely of a pituitary sarcoma arising from the adenoma
rather than a radiation-induced tumor. As proposed by de Silva
et al., this may potentially be a metaplastic transformation from
the pituitary adenoma or two independent lesions, with the RMS
FIGURE 1 | MRI of the pituitary sarcoma arising from a pituitary adenoma. Axial T2 FLAIR (A) and axial (B), coronal (C), and sagittal (D) T1-weighted with contrast
MRI of tumor measuring 2 x 2.7 x 2 cm3 at the time of diagnosis. The same sections are shown for the tumor three years later, prior to surgical resection, measuring
3.3 x 3.0 x 2.6 cm3 (E–H).
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originating from primitive mesenchymal in the dura mater of the
sellar floor or in pericapillary space of the pituitary gland (5, 6).
Another interesting finding is the presence of multiple genetic
mutations in the tumor. TP53 mutations are common in
sarcomas, including leiomyosarcoma, liposarcomas, and RMS
(8–12). Loss of ATRX is highly associated with alternative
lengthening of telomeres, and it is frequently found in complex
sarcomas (8, 13–15). Though the mechanism has yet to be
elucidated in sarcomas, mutations or deletions of LZTR1
disrupt RAS regulations by LZTR1-mediated ubiquitination
and allow glioblastoma to retain its proliferative features (16,
17). Lastly, NF1mutations can also be present in sarcomas along
with other mutations. Specifically, a study has shown that of 22
primary intracranial spindle cell sarcoma with RMS features,
22% have mutations or deletions of NF1 and 55% have TP53
mutations (11). To our knowledge, this is the first case to report
molecular characterizations of a pituitary RMS arising from a
pituitary adenoma. Understanding the molecular profile of
pituitary sarcoma will help to better understand its etiology
and refine treatment plan.
Frontiers in Endocrinology | www.frontiersin.org 3
DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be
directed to the corresponding author.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by University of Minnesota Institutional Review
Board. The patients/participants provided their written
informed consent to participate in this study.
AUTHOR CONTRIBUTIONS

JL collected the history and drafted the manuscript. LC performed
the pathological examination and edited the manuscript. All authors
contributed to the article and approved the submitted version.
REFERENCES
1. Sedney CL, Morris JM, Giannini C, Link MJ, Swetz KM. Radiation-Associated

Sarcoma of the Skull Base After Irradiation for Pituitary Adenoma. Rare
Tumors (2012) 4(1):e7. doi: 10.4081/rt.2012.e7

2. Berkmann S, Tolnay M, Hänggi D, Ghaffari A, Gratzl O. Sarcoma of the Sella
After Radiotherapy for Pituitary Adenoma. Acta Neurochir (Wien) (2010) 152
(10):1725–35. doi: 10.1007/s00701-010-0694-6

3. Stein TD, Chae YS,Won N, Lee JH. Hedley-Whyte ET. A 34-Year-OldManWith
Bitemporal Hemianopsia. Brain Pathol (2014) 24:107–10. doi: 10.1111/bpa.12108

4. Duncan VE, Nabors LB, Warren PP, Conry RM, Willey CD, Perry A, et al.
Primary Sellar Rhabdomyosarcoma Arising in Association With a Pituitary
Adenoma. Int J Surg Pathol (2016) 24(8):753–6. doi: 10.1177/1066896916658955

5. de Silva AC, Rodriguez FJ, Aldecoa I, McDonald W, Ribalta T. Compound
Gonadotrophic Pituitary Adenoma and Rhabdomyosarcoma. Histopathology
(2016) 68(7):1111–4. doi: 10.1111/his.12890
6. Arita K, Sugiyama K, Tominaga A, Yamasaki F. Intrasellar Rhabdomyosarcoma:
Case Report. Neurosurgery (2001) 48(3):677–80. doi: 10.1097/00006123-
200103000-00048
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