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Case Report
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 INTRODUCTION

Hypophysitis is characterized by pituitary dysfunction resulting from acute or chronic 
inflammatory conditions.[9] Primary hypophysitis is attributed to autoimmune or unidentifiable 

ABSTRACT
Background: Although rare, cases of hypophysitis resembling a pituitary abscess (PA) have been reported. 
Differential diagnosis between hypophysitis and PA is crucial as the two diseases require different treatments.

Case Description: A 38-year-old woman with headaches underwent head magnetic resonance imaging (MRI), 
which revealed an 11-mm mass lesion in the sella turcica. Due to breastfeeding, contrast-enhanced MRI was 
avoided. Pituitary adenomas and Rathke’s cleft cyst (RCC) were suspected, and she was initially treated 
conservatively. Five months later, she acquired syndrome coronavirus two infections, and while the fever subsided 
with acetaminophen, the headache persisted. One month later, the headache worsened, followed by fever and 
diabetes insipidus. MRI revealed a pituitary cystic mass with ring-shaped contrast enhancement on T1-weighted 
MRI and increased signal intensity on diffusion-weighted imaging (DWI). PA was suspected, and emergency 
endoscopic transsphenoidal surgery was performed. The microbiological examination of the yellowish-brown 
content drained from the cystic mass was negative. Microscopically, the cystic lesion was covered with ciliated 
columnar epithelium and stratified squamous epithelium, with a dense inflammatory cell infiltrate consisting 
mainly of lymphocytes and plasma cells observed around the cyst. This supported the diagnosis of secondary 
hypophysitis associated with RCC without PA.

Conclusion: We report a case of hypophysitis secondary to RCC resembling PA with ring-shaped contrast 
enhancement on MRI and increased signal intensity on DWI. This case emphasizes the need for cautious 
diagnosis of secondary hypophysitis due to RCC in individuals with MRIs and clinical manifestations resembling 
an abscess.
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causes, whereas secondary hypophysitis results from factors 
such as drugs, systemic disease (e.g., immunoglobulin G4-
related hypophysitis [IgG4-RH]), infections, or local lesions/
neoplasms (e.g., Rathke’s cleft cyst [RCC] or pituitary 
adenoma). Primary hypophysitis can also be categorized 
based on histological findings, including lymphocytic, 
granulomatous, xanthomatous, and necrotizing subtypes. The 
lymphocytic type, characterized by chronic inflammation 
with lymphocytes and plasma cell infiltrates in the pituitary 
and hypothalamic infundibulum, is the most common and 
is often observed in young women during pregnancy and the 
postpartum period.[9,39] Clinical presentations of hypophysitis 
can vary but often include headache, diabetes insipidus, and 
signs of anterior hypopituitarism. Treatment options for 
hypophysitis depend on the patient’s condition and may involve 
glucocorticoids, surgery, follow-up, or combined approaches.[39]

Diagnosing hypophysitis is challenging due to its rarity, 
affecting only approximately 1 in 9 million individuals per 
year [9] and accounting for <0.4% of pituitary surgery cases.[17] 
Clinical and imaging presentations can be ambiguous and 
mimic other conditions. Given these challenges, sharing 
clinical experiences among clinicians is highly encouraged. 
In this report, we aim to present a unique case of secondary 
hypophysitis resulting from an inflamed RCC, exhibiting 
clinical and radiological findings resembling pituitary abscess 
(PA). It is also worth mentioning that symptom exacerbation 
occurred following severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection.

CASE DESCRIPTION

A 38-year-old female patient, who usually suffers from mild 
headaches, presented with the chief complaint of a sudden 
severe headache. She was referred to our neurosurgery 
department after an 11-mm mass lesion was identified 
in the sella turcica. T﻿he patient had given birth one year 
earlier and was breastfeeding her child. Contrast-enhanced 
magnetic resonance imaging (MRI) was, therefore, not 
performed to avoid side effects on infants, as recommended 
in Japan. Pituitary adenomas and RCC were suspected 
[Figure  1]. Hydrocortisone (10  mg/day) was prescribed 
due to low levels of adrenocorticotropic hormone (09:00 h: 
5.5  pg/mL, normal range: 7.2–63.3  pg/mL) and cortisol 
(09:00  h: 4.9 μg/dL, normal range: 7.07–19.6 μg/dL), along 
with hypereosinophilia (8.2%), indicating mild adrenal 
insufficiency. Subsequently, her symptoms of headache 
improved. An endocrine check-up and contrast-enhanced 
MRI were scheduled after breastfeeding stopped.

Five months later, after her initial visit to our department, 
she was infected with SARS-CoV-2, even after receiving the 
first and second doses of the SARS-CoV-2 vaccine 7 and 
6  months earlier, respectively. She had a fever of 38°C and 
a severe headache that persisted for several days, for which 

acetaminophen was prescribed. The fever subsided, but 
the mild headache persisted. One month later, the patient 
revisited our department, complaining of a headache that had 
persisted for five days. Head MRI revealed mild enlargement 
of the lesion and sphenoid sinus mucosal thickening, leading 
to the diagnosis of pituitary apoplexy [Figure  2]. The dose 
of hydrocortisone was increased to 15  mg/day for sick day 
management, and the patient was monitored. Since then, 
the patient has experienced persistent headaches and an 
undulant fever with temperatures varying between 36°C and 
39°C for two weeks. In addition, polyuria and polydipsia have 
began. An investigation to identify the source of the infection 
was performed at a local physician’s office and our emergency 
outpatient. The investigation included a polymerase chain 
reaction test of SARS-CoV-2, a urine test, and a computed 
tomography scan of the trunk of the body. However, no 
obvious abnormality was noted. Two days after visiting the 
emergency outpatient, due to persistent symptoms and 
having also started vomiting, the patient was reassessed by 
MRI, revealing a pituitary cystic mass with a ring-shaped 
contrast enhancement that partially extended into the 
third ventricle and increased signal intensity on diffusion-
weighted imaging (DWI) [Figure 3]. From the symptoms and 
MRI findings, she was suspected of having a PA, although 
the inflammatory marker was slightly elevated, with a white 
blood cell count of 9230/µL and a C-reactive protein level of 
1.33 mg/dL. She was in a critical condition, with complaints 
of severe headache, frequent vomiting, and persistent high 
fever. To promptly alleviate these symptoms, we decided to 
perform emergency endoscopic transsphenoidal surgery for 
drainage on the same day.

Intraoperative findings showed that the sphenoid sinus 
mucosa was thickened [Figure  4a]. The base of the sella 
turcica was opened, and the dura was incised to reveal the 
pituitary gland. When the pituitary gland was incised, a 
yellowish-brown content was drained [Figure  4b]. The 
tissue surrounding the cyst was degenerated and sclerotic; 
fibrous tissue was collected from the cyst margins and near 
the pituitary stalk [Figure 4c]. After thoroughly lavaging the 
inside of the cyst, we concluded the surgery. The cultures 
with a yellowish-brown content were negative for bacteria. 
Microscopically, the cystic lesion was covered with ciliated 
columnar epithelium and stratified squamous epithelium, 
and a dense inflammatory cell infiltrate consisting mainly of 
lymphocytes and plasma cells were observed around the cyst. 
A  small number of neutrophils and eosinophils were also 
present. Storiform fibrosis was not observed [Figure  5a-c]. 
Immunohistochemical analysis showed more than 50 
immunoglobulin G4 (IgG4)-positive plasma cells per high-
power field and an IgG4/IgG ratio of 30–40%, thus close to 
fulfilling the histopathological diagnostic criteria for IgG4-
RH[39] [Figure 6]. However, due to the absence of storiform 
fibrosis in tissue, any other lesions in the body suggestive of 
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IgG4-related disease, and a normal preoperative serum IgG4 
level (65.7  mg/dL, reference range 11–121  mg/dL), a final 
diagnosis of hypophysitis secondary to RCC was made. The 
bacterial culture of cyst content was negative, and a small 
number of neutrophils were observed in the tissue, which 
ruled out PA. Consequently, antibiotics were administered 
at routine doses, including an intravenous bolus of 1  g of 
cefazolin once intraoperatively and five times every eight 
hours postoperatively, followed by oral clarithromycin at 
400 mg/day for ten days for sinusitis prophylaxis.

The headache and fever quickly subsided after surgery. 
The patient was prescribed prednisolone (45  mg/day) 
immediately after the diagnosis, and the lesions shrank 
promptly [Figure  7]. Over one year, the prednisolone 
effects gradually tapered off until it was discontinued, and 
there was no recurrence of hypophysitis. However, central 
hypothyroidism, central hypogonadism, and diabetes 
insipidus persisted. A  growth hormone (GH)-releasing 
peptide-2 test 3  months after surgery revealed severe GH 
deficiency (peak GH: 5.6 ng/mL, whereas the normal value is 

 Figure 1: A magnetic resonance imaging finding at the initial visit showed an 11-mm mass lesion in the sella turcica. (a) Coronal T1- and (b) 
T2-weighted images, along with (c) sagittal T1- and (d) T2-weighted images.

dcba

Figure 2: Magnetic resonance imaging findings when the headache worsened showed growth in tumor size. (a) Coronal T1- and (b) T2-
weighted images, along with (c) sagittal T1- and (d) T2-weighted images showed a mixture of hypointense and hyperintense signals. Mucosal 
thickening was observed in the sphenoid sinus (arrows in b and d).

dcba

Figure 3: Magnetic resonance imaging findings at the time of fever: (a) coronal; (b) sagittal contrast-
enhanced T1-weighted images revealed a ring-shaped contrast enhancement that partially extended 
into the third ventricle (arrow in b); and (c) coronal diffusion-weighted imaging showed a high signal 
intensity.

cba
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above 9.0 ng/mL), and GH replacement therapy was started a 
year and a half after the surgery.

DISCUSSION

Our report describes a case of hypophysitis secondary 
to RCC, with clinical manifestations and MRI findings 
resembling PA. Along with other pituitary diseases, the 
incidence of PA is <1% and is associated with a high 
mortality rate.[15,23] The most frequent clinical signs of PA 
are headache, hypopituitarism, and diabetes insipidus.[23] 
In addition, fever is a characteristic symptom of PA.[11,23,40] 

Draining the abscess and administering adequate antibiotics 
are the two primary aspects of PA therapy. Typical imaging 
findings include a cystic mass in the sellar region with 
rim enhancement after gadolinium injection on MRI[11,23] 
and an increased signal intensity on DWI.[40] Ring-shaped 
contrast enhancement is also a possible finding of secondary 
hypophysitis due to RCC.[14,16,30,44] Visual disturbance, 
headache, and polyuria are typical symptoms of secondary 
hypophysitis due to RCC;[14,16,30,44] however, high fever is 
rare. Our patient had a severe headache, fever, and polyuria, 
with an MRI showing a cystic sellar mass and ring-shaped 

Figure  4: Intraoperative findings of the patient: (a) the sphenoid sinus mucosa was thickened.  
(b) When the thickened pituitary gland was incised, a yellowish-brown content was drained (arrow). 
(c) We biopsied the fibrous marginal tissue.

cba

Figure 5: Microscopic findings. (a) A cystic lesion was covered with ciliated columnar and stratified 
squamous epithelium. (b) The surrounding cyst showed inflammatory cells infiltrate, mainly 
consisting of lymphocytes and plasma cells with a few eosinophils and (c) neutrophils.

cba

Figure 6: Immunostaining findings of the patient: (a) immunoglobulin 
(IgG) and (b) IgG4. The IgG4-positive plasma cells were 50/high-
powered field or higher, and the IgG4/IgG-positive cell ratio was 
approximately 30–40%.

ba

Figure 7: A magnetic resonance imaging finding three months after 
surgery: (a) coronal and (b) sagittal sections of contrast-enhanced 
T1-weighted images. The cystic lesions and mass in the sella turcica 
disappeared.

ba



Inoue, et al.: Hypophysitis resembling pituitary abscess

Surgical Neurology International • 2024 • 15(69)  |  5

contrast enhancement, as well as an increased signal on 
DWI, consistent with PA.

We reviewed cases of RCC reported to be suspected of PA 
[Table  1].[3,8,10,12,13,19,20,22,24,26,29,33,36,38,41-43] Of the 65  cases, 38 
naïve cases with no history of pituitary surgery are shown 
in Table  2. The symptoms with the highest incidence were 
pituitary dysfunction (33/38), visual field disturbance (17/38), 
and headache (12/38), whereas fever (5/38) was less common. 
Of the 38 cases, 17 had negative abscess cultures. Fourteen of 
the 17  patients with negative abscess cultures had pituitary 
dysfunction, and two patients had fever. This frequency did 
not differ from that of cases in which the causal organism 
was known. Eight of the 17  patients with negative abscess 
cultures were not treated with antibiotics, and recurrence did 
not occur in any patient. Although no imaging information 
was available for those cases, we suspect that they could have 
included secondary hypophysitis resembling PA, like in our 
case, because PA is unlikely to be cured without antibiotics. 
Since hypophysitis is treated primarily with glucocorticoids, 
whereas PA is treated primarily with antibiotics, the two 
presentations require conflicting treatments. Therefore, the 
diagnosis of secondary hypophysitis due to RCC should be 
made with caution for those with abscess-like MR images 
and clinical manifestations.

Contrast-enhanced MRI was not performed during the initial 
examination, considering the patient was breastfeeding. 
If the contrast MRI had been performed and rim contrast 
enhancement had been discovered earlier, it would have 
been useful for aiding the diagnosis. However, given that 
the headache symptoms improve spontaneously, the therapy 
administered will remain conservative, with follow-up 
conducted accordingly. In this case, pathology revealed 
infiltration of lymphocytes and plasma cells into the anterior 
pituitary gland, with immunostaining showing massive 
IgG4-positive cells, mimicking IgG4-RH. In accordance 
with our case, the previous studies have shown that clusters 
of IgG4-positive plasmacytes may sometimes be observed in 
secondary hypophysitis and granulomatosis,[6,31] indicating 
that clusters of IgG4-positive plasmacytes are nonspecific 
findings for IgG4-RH. A  typical MRI result for IgG4-RH is 
an enlarged pituitary stalk or gland that is homogeneously 
enhanced,[1,7] whereas ring-shaped contrast enhancement 
is a possible finding of secondary hypophysitis due to RCC.
[14,16,30,44] According to epidemiological data, most cases of 
IgG4-RH are represented by middle-aged and older males. 
Moreover, IgG4-RH is often associated with manifestations 
in other systemic organs.[37] These features help differentiate 
between secondary hypophysitis associated with RCC and 
IgG4-RH.

It is unclear what caused hypophysitis in this patient. It 
might be related to a SARS-CoV-2 infection encountered a 
month before symptom exacerbation since hypophysitis as Ta
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Table 2: Result of review cases.

Variables Cases  
n (%)

Review cases
History of pituitary surgery 27 (41.5)
Naïve case 38 (58.5)

Symptoms of naïve case
Pituitary dysfunction 33 (86.8)
Visual field disturbance 17 (44.7)
Headache 12 (31.6)
Fever 5 (13.2)

Microbiological examination of naïve case
Positive culture 21 (55.3)
Negative culture 17 (44.7)

Symptoms of naïve cases with negative culture
Pituitary dysfunction 14 (82.4)
Fever 2 (11.8)

Antimicrobial use of naïve cases with negative culture
Antibiotics 9 (52.9)
No antibiotics 8 (47.1)
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a sequela of coronavirus disease 2019 has been reported in 
five cases.[18,21,25,32,45] Hypophysitis has also been reported in 
post-SARS-CoV-2 vaccination in three cases;[2,27,28] However, 
it is important to note that the symptoms exacerbation of this 
patient occurred seven months after the second vaccination. 
Similar to our patient, these cases related to SARS-CoV-2 
infection and vaccination presented with headaches and 
hormonal disturbances, pituitary stalk thickening, and 
pituitary gland enlargement on imaging, and they responded 
well to steroid treatment.[2,18,21,25,27,28,32,45] There is no conclusive 
evidence yet showing that either SARS-CoV-2 infection 
or vaccination causes hypophysitis. However, the authors 
have hypothesized that SARS-CoV-2 might directly invade 
the central nervous system through the cribriform plate 
or by hematogenous dissemination.[5] The hypothalamus 
and pituitary gland have also been reported to express the 
angiotensin-converting enzyme two receptor, indicating that 
they are susceptible to SARS-CoV-2 infection.[34] Another 
plausible mechanism is that SARS-CoV-2 infection and 
vaccine could induce acute cytokine release,[2,35] potentially 
leading to endocrinopathy.[4]

CONCLUSION

We report a case of hypophysitis secondary to RCC with 
clinical and imaging findings similar to PA. The patient 
presented with severe headache, fever, and diabetes insipidus. 
The MRI showed ring-shaped contrast enhancement 
accompanied by increased signal intensity on DWI. 
Microbiological examination, however, was negative; 
pathological findings showed a cystic lesion covered with 
ciliated columnar epithelium and stratified squamous 
epithelium. Together, these findings support the diagnosis of 
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hypophysitis secondary to RCC. This case highlights that the 
diagnosis of hypophysitis secondary to RCC and PA should 
be made with caution, as both require conflicting treatments.
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