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INTRODUCTION

Pituitary apoplexy (PA) is a clinical syndrome, resulting from 
sudden hemorrhage and/or infarction of the pituitary gland. 
It clinically presents as headaches or visual disturbances, so it 
is necessary to differentiate it from diseases, such as a subarach-
noid hemorrhage or bacterial meningitis [1]. It is a rare disease 
with 6.2 cases per 100,000 individuals [2]. However, early rec-
ognition of this disease remains essential because it is fatal. 
Therefore, it is crucial to investigate predisposing factors, in-
cluding trauma, bromocriptine, anticoagulation, and angio-
graphic procedures [1,3]. Recent reports have documented the 
development of PA among prostate cancer patients receiving 
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gonadotropin-releasing hormone (GnRH) agonist therapy 
[4,5]. This study reports a rare case of PA in a breast cancer pa-
tient, treated via GnRH agonist therapy.

CASE REPORT

A 52-year-old perimenopausal woman visited our emergen-
cy room due to a severe headache, occurred 1 day prior. She 
complained of nausea, vomiting, and left-sided visual distur-
bances. She has been taking oral steroid pills and 2 tablets of 
prednisolone (Solondo Tab 5 mg; Yuhan Corp., Seoul, Korea) 
for asthma daily since September 2021. She underwent breast-
conserving surgery for breast cancer at our institution 1 month 
prior. She was pathologically diagnosed with triple-positive 
invasive ductal carcinoma. She currently underwent radio-
therapy and hormonal therapy, consisting of leuprorelin. Her 
first dose of leuprorelin (3.75 mg) was subcutaneously inject-
ed 20 days prior. She was alert and afebrile with stable blood 

CASE REPORT Brain Tumor Res Treat  2023;11(2):153-157  /  pISSN 2288-2405  /  eISSN 2288-2413
https://doi.org/10.14791/btrt.2023.0006

This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.
Copyright © 2023 The Korean Brain Tumor Society, The Korean Society for Neuro-
Oncology, and The Korean Society for Pediatric Neuro-Oncology

http://crossmark.crossref.org/dialog/?doi=10.14791/btrt.2023.0006&domain=pdf&date_stamp=2023-04-27


154  Brain Tumor Res Treat  2023;11(2):153-157

PA After Leuprolide in a Breast Cancer

pressure and respiratory rate. On physical examination, the 
patient had full and equal extraocular movements without 
visual field defects. The remaining neurological examinations 
yielded essentially normal results. At that time, her headache 
was conservatively treated with metoclopramide and acetamin-
ophen. A brain contrast-enhanced MRI was performed 2 days 
after admission. A 1.8-cm T2 heterogeneous signal intensity 
lesion was observed in the sellar and suprasellar areas with in-
tralesional T1 hypersignal intensity material. On post-contrast 
T1-weighed imaging, an intralesional contrast-enhanced por-
tion was noted in the left lateral aspect of the lesion with pachy-
meningeal enhancement along the retroclival and bilateral 
frontal areas. The pituitary stalk deviated to the right side, and 
the optic chiasm was displaced superiorly by the mass (Fig. 1). 
On laboratory evaluation, she had a follicle-stimulating hor-
mone (FSH) of 3.9 mIU/mL, luteinizing hormone (LH) of 0.4 
mIU/mL, and estradiol of 41 pg/mL. The other endocrino-
logical laboratory results are summarized in Table 1. The pa-
tient was clinically diagnosed with PA and underwent trans-
sphenoidal surgery (TSA) 8 days after administration. The 
tumor on the left sellar area was encapsulated with hemor-
rhagic and necrotic contents. A total excision was performed, 
but the left sellar capsule was intact. The patient was pathologi-

cally diagnosed with a pituitary adenoma with necrosis. The 
immunochemical staining was positive for FSH, non-specific 
for LH (Fig. 2), and weakly positive for prolactin. The postop-
erative MRI showed no evidence of a residual tumor, and the 
patient was discharged 14 days postoperatively. Improvement 
of the pachymeningeal enhancement was noted on the fol-
low-up MRI 3 months after surgery (Fig. 3). At the 6 months 
follow-up, the patient has remained well without complications 
and is undergoing follow-up at the neurosurgery and endo-
crinology outpatient clinics. 

DISCUSSION

This report documents a PA case of a GnRH-releasing pitu-
itary adenoma in a breast cancer patient treated with leupro-
lide. First reported in 1995, PA has been reported in more than 
20 patients treated with GnRH agonists [4,6,7]. Most cases in-
volved prostate cancer patients, who were treated with GnRH 
agonists. Meanwhile, a few cases involving breast cancer pa-
tients have been reported (Table 2) [5,6,8]. The common time 
of onset was within 4 hours; however, one reported case of PA 
was detected 1 year after the administration of the final last dose 
[6]. According to a systemic review reported in 2021, among 
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Fig. 1. Initial MRI (A: Coronal T2, B: coronal precontrast T1, C-F: coronal contrast-enhanced-T1, G: sagittal contrast-enhanced-T1). A and 
B: The lesion showing heterogeneous signal intensity on T2 and high signal intensity on T1 was noted in the sellar and suprasellar regions. 
C: The left lateral aspect of the lesion exhibited gadolinium enhancement. D: The pituitary stalk was deviated on the right side, and the optic 
chiasm bowed upwardly. E and F: The pachymeningeal enhancement is accompanied in the retroclival area and bilateral frontal convexities.
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12 prostate cancer patients with GnRH agonist-related PA who 
had undergone surgical treatment, 10 had tumors positive for 
LH and FSH on immunohistochemistry, while 2 were posi-
tive for FSH only, like the patient in the present case [4]. 

Although the mechanism behind the development of PA in 
patients treated with GnRH agonists remains vague, several 
hypotheses have been proposed. These included increased tu-
mor vascularity [4] and a mismatch in blood supply [9]. Since 
it occurs during the acute and subacute phases, a dual pathol-
ogy was also proposed. The acute phase, which occurs within 
minutes or hours after the administration of a GnRH agonist, 
reportedly resulted from metabolic hyperactivity and cell de-
granulation/shrinking in adenomas with reduced perfusion. 
However, in the subacute phase, LH secretion increases tu-
mor size and causes ischemia/hemorrhage [7].

Breast cancer is one of the most common cancers in women. 
According to global cancer statistics in 2018, 2.1 million new 
cases were diagnosed worldwide [10]. GnRH agonists, such 
as leuprolide, are administered to patients with hormone re-
ceptor-positive early breast cancer. It lowers the risk of recur-
rence after treatment [5]. Recent reports have discussed the 
preservation of ovarian function in breast cancer patients un-

dergoing chemotherapy [11]. Recent studies have aimed to 
improve the early diagnosis of breast cancer. Consequently, the 
development of PA has been identified as a complication of 
GnRH agonist treatment. This should be considered when se-
lecting the treatment for early breast cancer patients. 

MRI is an important diagnostic modality for the detection 
of pituitary adenomas. In prostate cancer patients treated with 
GnRH agonists, performing an MRI to screen for the presence 
of pituitary adenomas prior to GnRH treatment is not recom-
mended due to its cost [4]. Breast cancer is the second most 
common cancer that causes brain metastasis after lung cancer 
[12]. Although brain MRIs are not routinely performed for 
metastasis screening for all breast cancer patients, recent stud-
ies have shown that MRI screening is helpful for high-risk pa-
tients [13]. Therefore, in patients receiving GnRH agonist treat-
ment, the development of PA should be evaluated because it 
is a life-threatening complication. Thus, immediate brain MRI 
is recommended for patients with sudden-onset headaches 
and those undergoing GnRH agonist treatment. In patients with 
a previous brain MRI, the imaging results should be reviewed. 

In this case, pachymeningeal enhancement was observed 
in the retroclival area and bilateral frontal convexity on MRI. 

Table 1. Laboratory test at admission (after steroid)

Laboratory test Result Reference range
TSH (µIU/mL) 1.58 0.39–5.44
fT4 (ng/dL) 1.11 0.8–2
Prolactin (ng/mL) 16.2 5.18–26.53
IGF-1 (ng/mL) 155 70.0–215
LH (mIU/mL) 0.4 Follicular: 2.1–10.9, midcycle: 19.2–103.0, luteal: 1.2–12.9, postmenopausal: 10.9–58.6
FSH (mIU/mL) 3.9 Follicular: 3.9–8.8, midcycle: 4.5–22.5, luteal: 1.8–5.1, postmenopausal: 16.7–113.6
Estradiol (pg/mL) 41 Follicular: 22.0–115.0, midcycle: 425.0–115.0, ovulatory peak: 32.0–517.0, luteal: 36.0–246.0, 

  postmenopausal: 15.0–25.0
Cortisol (µg/dL) 1.43 7 am to 10 am: 6.2–19.4, 4 pm to 8 pm: 2.3–11.9
TSH, thyroid stimulating hormone; fT4, free thyroxine; IGF-1, Insulin like growth factor 1; LH, luteinising hormone; FSH, follicle-stimulat-
ing hormone

A B
Fig. 2. Pituitary hormones analyzed by immunochemistry in pituitary adenoma. The pituitary adenoma cells showed positive immunostain-
ing for follicle-stimulating hormone (A, ×200), but non-specific for luteinising hormone (B, ×200).
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Pachymeningeal enhancement occurs in benign conditions, 
including intracranial hypotension or postoperative changes, 
and malignant conditions, such as metastatic disease [14]. In 
particular, the frequency of isolated pachymeningeal metas-
tasis in metastatic breast cancer was reportedly 1.5%. Pituitary 
abscesses may also present with clinical and imaging findings 
similar to PA [15,16]. Furthermore, it is difficult to exclude in-
fectious conditions in PA patients because the cerebrospinal 
fluid (CSF) study may not be helpful due to the accompany-
ing chemical meningitis [17]. In this case, the pachymeningeal 
enhancement completely improved on follow-up MRI. This 
imaging finding has been reported in PA patients; therefore, 
a PA was considered more likely in the present case. In breast 

cancer patients presenting with sudden-onset headache and 
pachymeningeal enhancement on MRI, the differential diag-
nosis includes dural metastasis, infection, and intracranial hy-
potension. Moreover, in patients with a history of GnRH ago-
nist treatment, PA with aseptic meningitis secondary to GnRH 
agonist treatment should be considered. Invasive tests, such as 
a CSF study, may be omitted to establish the treatment plan. 

PA is a rare but potentially fatal condition that can occur in 
breast cancer patients who have received GnRH agonist treat-
ment. Thus, patients should be informed of this complication. 
Moreover, it should be considered in symptomatic patients 
for early diagnosis and treatment.
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Fig. 3. Follow-up MRI, 3 months postoperatively. The previously noted pituitary adenoma in the sellar and suprasellar regions was removed 
(A and B), and pachymeningeal enhancement also improved (C and D).

Table 2. Summary of reported PA cases in breast cancer treated with GnRH agonist

Study Age/sex Drug (dose, mg)
Interval 
to PA

FSH, LH 
(mIU/mL)

Surgical treatment MR finding

Voica et al. [8] 53/F Leuprolide (11.25) 4 days NA Transsphenoidal surgery Macroadenoma, 1.5 cm 
  (description only)

Present case 52/F Leuprolide (3.75) 20 days 3.9, 0.4 Transsphenoidal surgery PA with aseptic meningitis
PA, pituitary apoplexy; GnRH, gonadotropin-releasing hormone; FSH, follicle-stimulating hormone; LH, luteinising hormone; F, female; NA, 
not available
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