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INTRODUCTION

Hypophysitis is described as a rare chronic inflammatory affection of the pituitary gland, which 
may then damage the pituitary tissue and be responsible for temporary or permanent endocrine 
disorders.[6] However, to date, its pathophysiological mechanism has not been completely 
cleared up.

Hypophysitis classification is mainly based on histological and etiological patterns. Therefore, 
four histological types have been described, starting with the granulomatous hypophysitis 
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described in 1917,[29] then the lymphocytic or autoimmune 
hypophysitis as the most frequent variant,[13] along with 
three other subtypes; depending on the pituitary region 
involvement. More recently, Folkerth et al.[11] described 
the xanthomatous hypophysitis followed by the latest new 
reported type which has been described regarding IgG4-
related hypophysitis.[2,5]

Hypophysitis clinical features are polymorphic usually 
related to sella and parasella compression illustrated 
clinically by headache, nausea, vomiting and visual 
disturbances, pituitary hormone deficiencies, or diabetes 
insipidus.[12]

Several radiological signs may be very useful for 
diagnosis discussion, especially homogeneous pituitary 
enlargement with intense contrast enhancement and loss 
of bright spot of the neurohypophysis on T1-weighted 
images.[3]

Hypophysitis management revolves around the necessity 
of precocious hormone replacement therapy, the decision 
of corticosteroid treatment initiation, and the use of 
decompression surgery once we have the indication.

In this report, we describe seven cases of hypophysitis 
diagnosed through clinical symptoms and imaging patterns 
without pathology examination, with good evolution 
under replacement therapy and corticosteroids in one case. 
Regression of hypophysitis clinical and radiological signs was 
observed in most of our patients even without corticosteroids 
therapy.

CLINICAL AND PARACLINICAL EVALUATION

All of the patients included in this study [Table 1] were over 
the age of 18 years old; followed up in our center between July 
2014 and January 2021, with the diagnosis of hypophysitis. 
They all had a complete updated medical record according 

to the data exploitation features. Patients who did not match 
with those criteria were excluded from the study. The mean 
age of the cases (±SD) was 32.1  years ± 11.8, with 71.4% 
of women, and the diagnosis of hypophysitis was based on 
the analysis of all the data from the clinical, biological, and 
radiological assessment. Symptoms were variable; including 
headache, visual acuity disorders, nausea, and vomiting. 
Laboratory tests evaluated cortisol, gonadotropins, prolactin, 
thyroid hormone levels, and insulin-like growth factor 1. 
Imaging signs of hypophysitis were assessed by magnetic 
resonance imaging (MRI) of the hypothalamopituitary region 
using sagittal and coronal T1-T2-weighted sections with 
gadolinium enhancement. Many radiological findings were 
suggestive for our diagnosis counting gland enlargement; 
and increased stalk thickening with the absence of posterior 
pituitary bright spot traduced clinically by the presence of 
diabetes insipidus.

RESULTS

Each patient underwent a clinical examination, besides the 
evaluation of both anterior and posterior pituitary functions. 
Patients consulted for signs of sella compression in 85.7% 
of cases (headache: 85.7%, vomiting: 71.4%, and visual 
disturbance in 57.1%) and a polyuria-polydipsia syndrome 
(PPS) in 42.9% of the cases.

Endocrine assessment of our patients showed a corticotropic, 
thyrotropic, and gonadotropic axis deficit. In 71%, the 
somatotropic axis was deficient in 28% of cases, however, 
hyperprolactinemia was observed in one patient. A 
panhypopituitarism in 42.9% of cases. A central diabetes 
insipidus was observed in 42.9% of the patients.

The most observed radiological features are homogeneous 
and symmetric pituitary enlargement with intense contrast 
enhancement in 57.1% [Figure  1], a loss of neurohypophysis 
bright spot without any involvement of the anterior pituitary in 

Figure  1: Hypothalamic-pituitary MRI of patient number 1 before corticosteroid treatment, showing a homogeneous hypertrophy of 
the pituitary gland with high contrast after gadolinium injection. (a) Sagittal section SE T1 after gadolinium injection (swelling of the 
antehypophyseal gland with homogeneous enhancement after contrast). (b and c) Pituitary dynamic sequence in coronal section SE T1 
before (b) and after (c) gadolinium injection.

b ca



Karrou, et al.: Clinical presentation and management of hypophysitis: An observational study of case series

Surgical Neurology International • 2021 • 12(304)  |  3

Table 1: Clinical and endocrinological summary of seven hypophysitis patients.

Case N°1 Case N°2 Case N°3 Case N°4 Case N°5 Case N°6 Case N°7

Gender F M F M F F F
Age 21 47 23 21 32 49 32
Medical history None Tubercular 

pericarditis
Hashimoto’s 
thyroiditis

None Recent 
childbirth

Lupus Coeliac disease

Signs and 
symptoms

Signs of sella 
compression

Signs of sella 
compression + 
PPS + anterior 
hypopituitarism

Signs of sella 
compression + 
PPS

PPS Signs of sella 
compression 
+ anterior 
hypopituitarism

Signs of sella 
compression 
+ anterior 
hypopituitarism

Signs of sella 
compression 
+ anterior 
hypopituitarism

Adenohypophysis 
assessment:
8 AM 
Cortisola:µg/dl
8 AM ACTHb: 
pg/ml
TSHc: µUI/l
FT4c: pmol/l
FSHa: mUI/ml
LHa: mUI/ml
E2a: pg/ml
Ta: ng/ml
Prolactina: ng/ml
IGF-1d: ng/ml

8 AM Cortisol: 
1.9
8 AM ACTH: 
7.3
TSH: 0.1
FT4: 9
FSH: 0.92
LH: 0.83
E2: 25
Prolactin: 84
IGF-1: 318

8 AM Cortisol: 
2.5
8 AM ACTH: 
11.5
TSH: 0.11
FT4: 10
FSH: 0.35
LH: 0.01
T: 0.05
Prolactin: 22
IGF-1: 210

8 AM Cortisol: 
13.6
8 AM ACTH: 
NA
TSH: 2.02
FT4: 16
FSH: 4.98
LH: 7.67
E2: 163
Prolactin: 24
IGF-1: 189

8 AM Cortisol: 
14.9
8 AM ACTH: 
NA
TSH: 1.54
FT4: 14

FSH: 3.76
LH: 1.12
T: 8.89
Prolactin: 13
IGF-1: NA

8 AM Cortisol: 
0.0
8 AM ACTH: 
8.3
TSH: 0.10
FT4: 8
FSH: 1.82
LH: 0.12
E2: 10
Prolactin: 2.09
IGF-1: 76

8 AM Cortisol: 
5.8
8 AM ACTH: 
9.2
TSH: 0.2
FT4: 6
FSH: 0.9
LH: 0.03
E2: 10
Prolactin: 5.15
IGF-1: 66

8 AM Cortisol: 
3.8
8 AM ACTH: 
8.1
TSH: 0.3
FT4: 9.34
FSH: 1.91
LH: 1.1
E2: 10
Prolactin: 1.8
IGF-1: 79

Neurohypophysis 
assessment

Normal CDI CDI CDI Normal Normal Normal

Visual assessment Normal Normal Hyperemia + 
scotoma

Normal Normal Normal Normal

The probable 
etiological 
diagnosis

Lymphocytic Tubercular Lymphocytic Lymphocytic Lymphocytic Lymphocytic Lymphocytic

Treatment Corticosteroids 
+ PHR

PHR + 
Desmopressin 
+ 
antituberculosis 
drugs

Desmopressin + 
corticosteroids

Desmopressin PHR PHR PHR

Radiological 
evolution

Pituitary 
hypotrophy

Patient died Loss of 
hyperintensity 
of the 
neurohypophysis 
on T1-weighted 
images

Loss of 
hyperintensity 
of the 
neurohypophysis 
on T1-weighted 
images

Reduction to 
normal volume

Reduction to 
normal volume

Pituitary 
hypotrophy

ACTH: Adrenocorticotropic hormone, FSH: Follicle-stimulating hormone, FT4: Free T4 (thyroxine), IGF-1: Insulin-like growth factor 1, LH: Luteinizing 
hormone, TSH: Thyroid-stimulating hormone, E2: Estradiol, T: Testosterone, PPS: Polyuro-polydipsia syndrome, CDI: Central diabetes insipidus,  
PHR: Pituitary hormone replacement, NA: Not available. Dosing technique = a: Microparticles immunology by chemiluminescence,  
b: Chemiluminescence, c: Electrochemiluminescence, d: Chemiluminescence CLIA Diasorin

28.6% of cases. A pituitary atrophy was noticed in one patient. 
All our patients had normal ophthalmology evaluation (visual 
acuity, dilated fundus examination, and visual filed) excepting 
one patient who had pupillary hyperemia with a scotoma, his 
MRI showed a homogeneous and symmetrical increase in 
pituitary volume with intense intake of gadolinium.

The analysis of patients’ medical history disclosed 
an autoimmune disease in 42.9% of cases, a tuberculous 

pericarditis, and recent childbirth in 14.3% of cases. The 
etiological diagnosis was based on clinical, biological, and 
radiological criteria. A  probable lymphocytic hypophysitis 
was noted in 85.7% of cases (adenohypophysitis in 
50%, infundibulo-neurohypophysitis in 33.4%, and 
panhypophysitis in 16.7%) and tuberculosis in 14.4% of 
cases. Therapeutic management relied on the etiological 
diagnosis. The use of a long course corticosteroid therapy was 
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required in 28.6% of subjects in case of visual disturbances 
due to compression, in addition to hormone replacement 
therapy (HYDROCORTISON and LEVOTHYROXIN in 
71%, DYDROGESTERON + ESTRADIOL in 28.6%), and 
desmopressin in patients with central diabetes insipidus 
(42.85%).

Outcome and follow-up

MRI was performed every 6  months, especially during the 
first 2 years, to assess the progression of the disease. Pituitary 
deficiencies were reassessed to adjust hormone dosing and 
monitor new endocrine disorders. Clinical improvement 
was achieved in all our patients with a reduction to normal 
volume in 2  cases (28.57%). The patients were kept under 
clinical observation. Pituitary hypotrophy was observed in 
one patient treated with glucocorticoids [Case 1, Figure 2]. In 
addition, patients with infundibulo-neurohypophysitis still 
had diabetes insipidus with the same radiological features (loss 
of hyperintensity of the neurohypophysis on T1-weighted 
images). However, the same deficiencies mentioned in the 
initial assessment were observed. Only one patient died of acute 
respiratory distress related to an uninvestigated lung condition.

DISCUSSION

The chronic inflammation of the pituitary gland is a rare 
condition, explaining the low number of reported cases in 
the literature. We have been able to compile seven cases over 
a period of 6 years, whereas Fedala et al. in Algeria reported 
a total of 15 cases over 16 years[10] and Imber et al. reported 
21 cases over 17 years.[21]

A clear predominance of women was noted by most authors 
throughout literature.[19,20] This was also observed in our 
study which clearly demonstrates the significant female 
involvement in this pathology.

Literature data[1,19,21] demonstrated that hypophysitis had 
an nonspecific clinical presentation including some usual 

symptoms related to inflammatory compression of sella and 
parasella structures or lymphocytic pleocytosis (headache 
and visual disturbances).[18] Anterior hypopituitarism 
was seen in cases of adenohypophysis involvement by the 
inflammatory process. PPS is also frequently observed 
due to neurohypophysis involvement,[1] All these clinical 
findings were also observed in our study. Furthermore, 
Honegger et al.[19] observed a weight gain in 18% of cases, 
which is explained by the autoimmune involvement of the 
hypothalamic base[8] leading to a central leptin insensitivity 
which plays an important role in satiety leading to 
hyperphagia and obesity.[28]

Biological assessment of hypophysitis aimed to determine 
which axes are deficient and to confirm the etiology of 
the observed central diabetes insipidus responsible of a 
PPS. The number of axes involved is variously reported 
in literature depending on the authors. The adrenal axis 
seems to be the most involved followed by the thyroid 
axis and then the gonadal axis.[7] Buxton and Robertson[4] 
analyzed the chronology of the anterior pituitary axis 
involvement to differentiate between hypophysitis and its 
main differential diagnosis. In fact, in pituitary adenoma, 
unlike hypophysitis, gonadal and somatotropic axes are 
vulnerable,[19] thus a conserved somatotropin secretion is 
more in favor of a primary hypophysitis diagnosis.[19] A 
pronounced hypopituitarism contrasting with a small sized 
lesion raises suspicion about hypophysitis,[4,24] however, 
a panhypopituitarism or a combined deficit of adrenal, 
thyroid, and gonadal axes was frequently observed in our 
study concurring with data of the literature.

The presence of a diabetes insipidus implies an autoimmune 
involvement of the infundibulo-neurohypophysis specifically 
the vasopressin-secreting cells, by anti-hypothalamic 
antibodies.[8]

MRI was an efficient imaging tool in the assessment of the 
hypothalamic-pituitary region. Radiological diagnosis of 
hypophysitis can sometimes tend to be difficult due to the 
polymorphic nature of the lesions, however, certain findings 
are of great orientation value. In particular, a pituitary 
enlargement [Figure  1] often homogenous and symmetric, 
intense homogenous enhancement postgadolinium on 
T1WI and T2WI, thickening of the pituitary stalk, and loss 
of bright spot of the neurohypophysis [Figure  3] on T1WI 
and potentially on T1 Fat-Sat sequence in the case of an 
infundibulo-neurohypophysitis.[3]

The real challenge for an endocrinologist of a radiologist 
is to differentiate between a hypophysitis and its main 
differential, the holosellar pituitary adenoma. For that 
purpose, we use Gutenberg et al. radiological score[16] 
which takes into account: patient’s age (<30 yo), relation 
to pregnancy, pituitary volume, signal intensity and 
homogeneity postgadolinium, mass symmetry, presence or 

Figure  2: Hypothalamic-pituitary MRI of patient number 1 after 
corticosteroid therapy showing hypotrophy of the anterior pituitary 
with arachnocele. (a and b) Dynamic coronal (a) and sagittal 
(b) section FSE T1 after gadolinium injection.

a b
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loss of posterior pituitary bright spot, and stalk size. These 
various radiological findings were observed by several 
authors at different rates, with regard to our study. More 
specifically, the radiological lesions observed were a pituitary 
enlargement, intense and homogeneous enhancement 
postgadolinium injection, pituitary stalk thickening, and 
loss of bright spot of the neurohypophysis in case of a 
posterior involvement, whether isolated or associated to an 
anterior involvement.

Throughout literature, various etiologies were described 
by different authors. Our study reported a lymphocytic 
involvement in 80% of cases versus granulomatous 
involvement in 20% of cases in accordance with data from 
Guo et al. series.[14]

In the absence of any consensus regarding management, 
multiple therapeutic protocols were described throughout 
literature,[9,17,22] joining clinical, biological, and radiological 
monitoring to hormone replacement therapy and/or use 
of desmopressin in case of an associated central diabetes 
insipidus, or corticosteroids or immunosuppressive 
therapy and surgery, even radiation therapy in case of 
refractory hypophysitis. A more conservative approach by 
Honegger et al. was promising (30/76) with MRI regression 
of the disease in 46% of cases, and a stabilized pituitary 
size in 27%, with improvement of the adenohypophysis 
function in 27% of cases and neurohypophysis function 
in three patients.[17] In our series of cases, the conservative 
approach was favored in the absence of compressive 
signs and to avoid side effects of surgery, especially in 
young patients and long-term corticosteroid therapy. 
Multiple corticosteroid therapy protocols were reported 
throughout literature[15,17,23-25] with different success and 
failure rates. Generally speaking, corticosteroid therapy 
was used in cases of compression signs of neighboring 
structures. Kristof et al.[24] reported a normalization 
or an improvement of MRI results in 89% of patients, 
with a recovery of adenohypophysis function with no or 

minimal side effects related to a standardized treatment by 
glucocorticoids over a 6-week period. In a review of the 
literature, Lupi et al.[25] found a pituitary mass reduction 
in 87% of patients utilizing oral glucocorticoids, and 75% 
of patients receiving IV glucocorticoids. In Honegger et al. 
series,[17] 32  patients received corticosteroid therapy with 
a dose varying between 20 and 500 mg/day over a period 
considerably varied, ranged from 4  days to a year and a 
follow-up up to 12½ years. A good radiological evolution 
was noted in in 65.5% of patients. In addition, an endocrine 
improvement was noticed in 15% of cases. This study[17] 
was considered as the first study providing clear evidence 
of a high recurrence rate in primary hypophysitis after 
glucocorticoids treatment with a relapse observed in 38% of 
cases. However, this study showed no correlation between 
recurrence and the duration of high-dose glucocorticoid 
therapy. Furthermore, recurrence was not related to the 
initial dose of glucocorticoids. Corticosteroid therapy was 
administered to only two patients with visual disturbances 
at a dose of 1 mg/kg/day for 1 month, followed by gradual 
dose reduction. Pituitary volume regression was assessed 
in one patient [Figure 2] while stabilization was observed 
in the other one. Nonetheless, no endocrine improvement 
was noticed, which is contradictory of the findings in the 
previous literature.

In the literature review carried out by Karaca and 
Kelestimur,[22] surgical management of hypophysitis was 
indicated when a mass effect was determined such as 
visual deterioration, ophthalmoplegia, severe symptoms, 
an uncertain differential diagnosis, and corticosteroids 
failure,[17,21] with a significant clinical and radiological 
improvement rate between 68% and 100%. The risk 
of pituitary functions deterioration after surgery had 
been reported from 11% up to 40% in the literature.[17,21] 
The recurrence rate is estimated between 8% and 20% 
throughout the literature.[20,21,27] Pituitary surgery like 
all surgeries, it is not without complications, which 
in this condition can occur in up to 10% of cases.[17,21] 
These complications include postoperative meningitis 
and rhinorrhea, which require surgical revision. 
Decompression surgery was not required in our series of 
patients given the success with corticosteroids along with 
hormone replacement therapies.

Right after the analysis of this study and the available data 
in the literature, we found that the evolution of hypophysitis 
was unpredictable and inconstant. In fact, it could be either 
favorable (clinical improvement, recovery of pituitary 
functions, and pituitary volume regression on MRI) under 
monitoring alone or under treatment, or disadvantageous 
with the persistence of clinical signs, deterioration of pituitary 
functions, recurrence, etc. Lupi et al. demonstrated in an 
experimental animal model demonstrating that the evolution 

Figure 3: T1 sagittal section of hypothalamic-pituitary MRI before 
(a) and after (b) gadolinium injection showing the absence of the 
bright spot of the neurohypophysis (case 4).
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of hypophysitis can lead to an empty sella [Figure 3]. These 
experimental observations were also observed in humans 
and more results might be required to assess this scientific 
hypothesis.[26]

CONCLUSION

Hypophysitis remains a rare disease with a polymorphic 
and nonspecific clinical and radiological presentation. 
Primary damage to the pituitary gland of autoimmune 
origin seems to be the most frequent etiology and its 
management should revolve around the need to correct 
hormonal deficits, and to remove the compression on 
neighboring structures if present. However, the evolution 
varies from patient to patient hence the need for 
multidisciplinary management.
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