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INTRODUCTION

Primary pituitary hypophysitis caused by autoim-
mune inflammation of the pituitary gland is classified 
into lymphocytic, granulomatous, xanthomatous, and 
IgG4 plasmacytic according to the histological findings 
[1-4]. Lymphocytic hypophysitis (LYH), which is the 
most common among primary pituitary hypophysitis, 
is characterized by lymphocytic infiltration and even-
tual destruction of the pituitary tissue accompanied 
by various degrees of pituitary dysfunction [1-8]. LYH 
was initially described as lymphocytic adenohypophysi-
tis (LAH) because the inflammation seemed to be 
limited to the anterior pituitary lobe [1-8]. The term 
lymphocytic infundibulo-neurohypophysitis (LINH) 
was later created to describe cases in which diabetes 
insipidus (DI) is prominent and lymphocytic inflam-
mation limits the neurohypophysis [1-8]. Infundibulo-
panhypophysitis (LIPH) is now accepted as LYH [2, 
4, 8]. In LIPH, a combination of extensive anterior 
pituitary involvement and DI is characteristic [2, 4, 8]. 

It has been suggested that LYH has a wide spectrum 
of clinicopathological and radiological features in 
addition to three main types [2, 4, 8-13]. There have 
been some recent reports on the variants of LYH. 

Necrosis, which is typically limited to small areas and 
is not dominant in LYH, has been histologically con-
firmed in some cases of LINH [9-11]. This type has 
been called necrotizing LINH [9-11]. Nishioka et al. 
reported two cases of variants of LINH. These cases 
presented with DI and normal adenohypophysial func-
tion, but magnetic resonance imaging (MRI) findings 
were more similar to LAH compared with LINH [12]. 
In another report of a variant of LINH by Shimono et 
al., DI and almost normal adenohypophysial function 
were revealed, but adenohypophysis was involved in 
the inflammatory lesion on MRI findings [13].

In this regard, we also describe a variant of LINH 
presenting unique clinical and radiological features.

CASE REPORT

A 68-year-old woman suddenly developed general 
fatigue, polyuria, and polydipsia 6 weeks prior to 
admission. She also presented with fever (38.5ºC), 
which disappeared the next day with no medication. 
The patient had a history of appendicitis. She did not 
smoke or drink alcohol and had an allergy to pollen. 
There was no family history of notable illness, includ-
ing autoimmune disease.

On physical examination at admission, the patient 
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was 146.0 cm and weighed 48.0 kg. The patient＇s 
temperature was 36.7ºC; pulse, 107 beats/min; blood 
pressure, 142/109 mmHg; and respiratory rate, 
16 breaths/min. The palpebral conjunctiva was not 
anemic, and the bulbar conjunctiva was not conges-
tive. Her visual field and acuity were normal. The 
patient had no exophthalmos and the thyroid gland 
was not palpable. The chest was clear on auscultation. 
Cardiac examination revealed a normal S1 sound and 
a physiologically split S2 sound, without a murmur, 
rub or gallop. The abdomen was not tender, and there 
were no masses, hepatosplenomegaly or bruits. There 
was no rash, ulcer, peripheral edema, subcutaneous 
nodule, lymphadenopathy or musculoskeletal tender-
ness, except for dry skin. Neurologic examination was 
normal.

Routine laboratory examinations revealed hemo-
concentration, including elevated levels of WBC, RBC, 

Hb, Ht, TP, Na, Cl, UA, and glucose (Table 1-1). 
Her urinary output was 3.0-4.0 L/day with an in-
take of 3.0-4.0 L/day. The plasma osmolality was 
309 m Osm/kg, but the urinary osmolality was  
88 mOsm/kg. The plasma antidiuretic hormone 
(ADH) level was less than 1.2 pg/ml [reference 
range, ≦ 3.6]. When 5 μg of desmopressin acetate 
(1-deamino-8-D-arginine-vasopressin acetate trihydrate; 
DDAVP) was given intranasally twice a day, the urinary 
volume decreased to 1.0-1.5 L/day. To confirm the 
diagnosis of DI, a fluid deprivation test or a hypertonic 
saline infusion test was considered. They were not per-
formed because the patient developed severe thirst. 
However, the above-mentioned results, especially 
hypernatremia (154 mEq/L), a decrease of the urinary 
osmolality, and an increase of the plasma osmolality, 
suggested the findings of the loss of free water in the 
kidney caused by ADH deficiency. Thus, the patient＇s 

Table 1-1  Routine laboratory examination on admission.  

Urinalysis Blood chemistry

color

pH

protein

occult blood

glucose

ketone body

yellow

7.5

(-)
(+/-)
(-)
(-)

CRP

TP

Alb

AST

ALT

LDH

< 0.09 mg/dL [< 0.3]

8.4 g/dL [6.5-8.0]

4.3 g/dL [3.9-4.8]

14 IU/L [< 30]

20 IU/L [< 35]

154 IU/L [110-219]

250 IU/L [100-310]osmolality  88 mOsm/kg [50-1300]

Hematological examination

ALP

γ-GTP

CPK

Na

K

Cl

Ca

P

BUN

Cr

UA

glucose

HbA1c

21 IU/L [< 35]

32 IU/L [30-140]

154 mEq/L [136-145]

4.4 mEq/L [3.5-4.8]

115 mEq/L [98-108]

9.8 mg/dL [8.6-10.0]

3.2 mg/dL [2.5-4.5]

13 mg/dL [8-20]

0.74 mg/dL [0.5-0.8]

6.2 mg/dL [3.0-6.0]

123 mg/dL [70-110]

5.4% [4.3-5.8]

WBC

Neu

Lym

Mo

Eo

Ba

RBC

Hb

Ht

Plts

10500/µL [4000-8000]

68% [40-70]

26.8% [20-40]

4.6% [3-8]

0.3% [1-4]

0.3% [0-1]

512×104/µL [380-480]

16.1 g/dL [11.5-15.5]

47.8% [34.0-42.0]

29.3×104/µL [14.0-40.0]

plasma osmolality 309 mOsm/kg [275-290]

[ ], reference range.

Table 1-2  Endocrine examination on admission.  

Endocrine examination

neurohypophysis PRL 19 ng/mL [< 30]

ADH < 1.2 pg/mL [≦ 3.6] GH 0.81 ng/mL [0.28-1.64]

adenohypophysis IGF-I 155 ng/mL [60-180]

ACTH

F

TSH

FT3

FT4

39.3 pg/mL [7.2-63.3]

29.9 µg/dL [4.0-18.3]

3.50 µIU/mL [0.27-4.20]

2.83 pg/mL [2.30-4.00]

1.27 ng/dL [1.00-1.80]

FSH

LH

E2

Prog

38.0 mIU/mL [≦ 157.8]

6.6 mIU/mL [5.7-64.3]

< 25 pg/mL [≦ 77]

0.5 ng/mL [< 0.67]

Abbreviations: ADH, antidiuretic hormone; ACTH, adrenocorticotrophic hormone; F, cortisol; TSH, thyroid-stimulating 
hormone; FT3, free triiodothyronine; FT4, free thyroxine; PRL, prolactin; GH, growth hormone; IGF-1, insulin-like growth 
factor-1; FSH, follicle-stimulating hormone; LH, luteinizing hormone; E2, estradiol; Prog, progesterone; [ ], reference 
range.   
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disorder was clinically diagnosed as a central DI. 
As shown in Table 1-2, the basal concentrations of 
the adenohypophysial hormones (growth hormone 
[GH], prolactin [PRL], adrenocorticotropic hormone 
[ACTH], thyroid-stimulating hormone [TSH], luteiniz-
ing hormone [LH], and follicle-stimulating hormone 
[FSH]) and its targeting hormones (insulin-like growth 
factor-1 [IGF-1], cortisol [F], free thyroxine [FT4], 
free triiodothyronine [FT3], estradiol [E2], and pro-
gesterone [Prog]) were normal for a postmenopausal 
woman. To examine adenohypophysial function, a 
triple stimulation test and a GH-releasing peptide-2 
[GHRP-2] test were performed as recommended by 
the standard manual in Japan [14]. The results of the 
triple stimulation test (the response of TSH and PRL 
to thyrotropin-releasing hormone [TRH], LH and FSH 
to luteinizing hormone-releasing hormone [LH-RH], 
and ACTH to corticotropin-releasing hormone [CRH]) 
showed a normal response for a postmenopausal wom-
an (Table 2). The GHRP-2 test (the response of GH to 
GHRP-2) showed a normal response (Table 2). These 
findings confirmed that adenohypophysial function 
was normal. We next performed examinations related 
to neoplasia, infections, and systemic and autoimmune 
diseases because these are useful for the preoperative 
differential diagnosis of pituitary masses. As shown in 
Table 3, there was no evidence of neoplasia, infections, 
or systemic and autoimmune diseases. In addition, 
cerebrospinal fluid (CSF) analysis showed normal 
results. Moreover, CSF cultures for bacteria, fungi, and 
mycobacteria were negative.

An electrocardiogram showed a sinus tachycardia. 
A chest radiograph was unremarkable. MRI demon-
strated thickening of the pituitary stalk and enlarge-
ment of the neurohypophysis (Fig. 1), both with 
homogeneous enhancement after the administration 
of contrast material (Fig. 1C, 1D), and the lack of a 
normal hyperintense signal in the posterior pituitary 
lobe (Fig. 1A, 1B). MRI also revealed enlargement 
of the adenohypophysis (Fig. 1), with homogeneous 
enhancement (Fig. 1C, 1D) mimicking other LYH 
variants. In addition, these MRI findings could not 
completely rule out fibrous adenoma because this 
type of adenoma might demonstrate the same en-
hancement pattern as reported by Kanou Y et al. [15]. 
Ultrasonography of the abdomen showed mild fatty 
liver and a small liver cyst. Transthoracic echocardiog-
raphy demonstrated normal biventricular size and 
function, and there was mild pulmonary valve regurgi-
tation.

A pituitary biopsy was performed by a transsphenoi-
dal approach. The mass was firm and yellowish-white, 
and there seemed to be no evidence of infection in 
the CSF or meninges. The resected specimen from the 
posterior part of the pituitary revealed chronic inflam-
mation and lymphocyte and plasma cell infiltration 
with occasional fibrotic lesions and spindle cells (Fig. 
2A, 2C). Acute inflammation was also identified, pri-
marily with neutrocyte infiltration (Fig. 2B, 2D). There 
was no evidence of neoplasia, granuloma, xanthoma 
(Fig. 2), or plasma cells immunostained with IgG4 (data 
not shown).

Table 2  Results of triple stimulation and GHRP-2 test. 

TRH        

min

TSH(µIU/mL)

[peak level > 6]

PRL(ng/mL)

[peak level > 67.0]

0

0.710

33.5

30

7.740

72.2

60

6.490

59.6

LH-RH

min

LH(mIU/mL)

[peak level > 35.4]

FSH(mIU/mL)

[74.2 > peak level > 55.7]

0

11.8

37.1

30

35.1

60

49.5

59.4

90

66.9

CRH

min

ACTH(pg/mL)

[peak level > 47.0]

F(µg/dL)

[peak level > 15.0]

0

23.5

9.8

30

130

60

111

18.2

90

15.0

GHRP-2

min

GH(ng/mL)

[peak level > 9]　　　

0

0.93

15

23.6

30

19.4

45

8.73

60

5.79

Abbreviations: TRH, thyrotropin-releasing hormone; TSH, thyroid-stimulating hormone; PRL, prolactin; LH-RH, luteinizing hormone-
releasing hormone; LH, luteinizing hormone; FSH, follicle-stimulating hormone; CRH, corticotropin-releasing hormone; ACTH, adre-
nocorticotropic hormone; F, cortisol;　GHRP, growth hormone-releasing peptide; GH, growth hormone; [ ], reference range. 
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Finally, the patient＇s disorder was diagnosed as a 
variant of LINH based on the above-mentioned results. 
Immunosuppressive therapy with 30 mg/day of oral 
prednisolone was started and 10 μg/day of intranasal 
DDAVP was continued. Over the next 3 months, there 
was a dramatic reduction in the size of the pituitary 
gland and stalk compared with MRI findings on admis-
sion (Fig. 3), but a normal hyperintense signal in the 
posterior pituitary lobe on T1-weighted images was still 
lacking (Fig. 3A, 3B). Prednisolone and DDAVP were 
tapered to 15 mg/day and 5.0 μg/day, respectively, and 
the adenohypophysial function remained normal. She 
is being followed by the General Internal Medicine 
outpatient division. Currently, DDAVP is unnecessary, 
and 10 mg/day of prednisolone is being continued.

DISCUSSION

 Primary pituitary hypophysitis is classified into 
lymphocytic, granulomatous, xanthomatous, and IgG4 
plasmacytic types according to histological findings 
[1-4]. Additionally, pituitary hypophysitis may be sec-
ondary to neoplasia (germinomas, Rathke＇s cleft cysts, 
craniopharyngiomas, and pituitary adenoma), infec-
tions (syphilis and tuberculosis) or systemic diseases 
(sarcoidosis, Wegner＇s granulomatosis, and Langerhans 
cell histiocytosis) [2, 4, 6, 8]. The main diagnostic is-
sue is the distinction between LYH and these diseases. 
A presumptive diagnosis of LYH can be achieved by 
clinical features, endocrinological assessment, immu-
nological markers, and imaging studies [1-8].

LYH has recently been classified into LAH, LINH, 
and LIPH according to the affected area (2 4 8). In 
our case, the posterior lobe was affected in both endo-
crinological assessment and MRI findings. However, 
the anterior pituitary was not affected in endocrino-
logical assessment but was affected in MRI findings. 
Indeed, the patient presented with DI but did not 
develop hypopituitarism. We believed that these clini-
cal and radiological features were unique in regard 
to the classification of LYH. Therefore, a presumptive 
diagnosis of LYH was still difficult. Additionally, MRI 
revealed enlargement of the adenohypophysis, with 
homogeneous enhancement mimicking pituitary 

adenoma. We also could not rule out the possibility 
of pituitary adenoma. Thus, we performed a pituitary 
biopsy through a transsphenoidal approach. The ante-
rior part of the pituitary was firm and yellowish-white, 
and there seemed to be no evidence of adenoma. To 
reduce the possibility of the loss of adenohypophysial 
function, we avoided performing a biopsy from this 
part of the pituitary. A biopsy from the posterior part 
of the pituitary was performed because this part of 
the pituitary was not fully observed. The pathological 
examination revealed findings of LYH (Fig. 2).

Another problem was still unresolved. It was difficult 
to distinguish LINH with DI and adenohypophysial 
involvement on MRI findings from LIPH with DI and 
normal adenohypophysial function. Currently, there is 
no guideline for the differential diagnosis of these two 
disorders (2, 8, 12), but a greater frequency of hypopi-
tuitarism has been reported in LIPH compared with 
LINH (2, 8). In our case, the anterior pituitary was not 
affected in endocrinological assessment. Therefore, 
the patient＇s disorder was finally diagnosed as a vari-
ant of LINH as reported in other cases (12, 13). In 
LIPH, the immune system theoretically attacks two self 
structures, the adenohypophysis and neurohypophysis, 
which are structurally and embryological different (2, 
4, 8). To aid in the differential diagnosis between LIPH 
with DI and normal adenohypophysial function and a 
variant of LINH, it may be helpful if a common anti-
body against adenohypophysis and neurohypophysis is 
identified in the near future. The dramatic reduction 
in the size of the pituitary gland and stalk (Fig. 3) and 
the improvement of DI by immunosuppressive therapy 
with prednisolone may be helpful to confirm the diag-
nosis of LINH, as shown in other reports [5, 16-17]. 

Current evidence recommends that surgical inter-
vention for LYH should be avoided because the natu-
ral course of LYH is essentially self-limiting [2, 6-8, 
12]. When the preoperative diagnosis of a pituitary 
mass is still undefined, surgery should be performed 
only in the presence of serious and progressive deficits 
of the visual field, visual acuity, or ocular movements 
that are not responsive to medical treatment [2, 6-8, 
12]. However, the preoperative diagnosis of variants 

Table 3  Laboratory data related to neoplasia, infections, and systemic and autoimmune diseases.

AFP
b-hCG

CEA

sIL-2R

1.25(OH)2D3

anti TP Ab

ACE 

MPO-ANCA

PR3-ANCA

RF

ANA

1.6 ng/mL [< 20]

< 0.1 ng/mL [< 5.0]

3.6 ng/mL [  5]

218 U/mL [145-519]

106 pg/mL [20-60]

negative

11.5 IU/L [7-25]

< 10 EU [< 20]

< 10 EU [< 10] 

2 IU/mL [< 20]

negative

C3c

C4

TPOAb

TgAb

TRAb

121.3 mg/dL [85-160]

38.5 mg/dL [15-40]

5 IU/mL [< 16]

12 IU/mL [< 28]

2.1% [< 15]

anti GAD Ab 

anti SS-A Ab  

anti SS-B Ab  

< 0.3 U/mL [< 1.5]

< 5.0 U/mL [< 10.0]

< 5.0 U/mL [< 15.0]

IgG4

APA
18.9 mg/dL [4.8-105]

negative

Abbreviations: AFP, a-fetoprotein; b-hCG, b-human chorionic gonadotropin; CEA, carcinoembryonic antigen; sIL-2R, soluble in-
terleukin-2 receptor; 1.25(OH)2D3, 1.25-dihydroxyvitamin D3; TP Ab, Treponema pallidum antibody; ACE, angiotensin-converting 
enzyme; MPO-ANCA, myeloperoxidase-antineutrophil cytoplasmic antibody; PR3-ANCA, proteinase 3-ANCA; RF, rheumatoid 
factor; ANA, anti-nuclear antibody; C3c/4, complement 3c/4; TPOAb, anti-thyroid peroxidase antibody; TgAb, anti-thyroglob-
ulin antibody; TRAb, anti-thyroid-stimulating hormone receptor antibody; GAD Ab, glutamic acid decarboxylase antibody; SS-A 
Ab, SS-A antibody; SS-B Ab, SS-B antibody; APA, anti-pituitary antibody; [ ], reference range. 
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of LYH is still difficult because the distinction from 
pituitary adenoma and other sellar masses is not obvi-
ous [2, 4, 7-13]. Indeed, we also could not rule out 
pituitary adenoma and other sellar masses without a 
pituitary biopsy. Thus, the accumulation of the knowl-
edge of many variants of LYH is important for the 
preoperative differential diagnosis of pituitary masses. 
Our clinical observation could be useful for avoiding 
unnecessary surgical intervention.

An autoimmune etiology of LYH is supported 
by several facts. First, it is frequently associated with 
other autoimmune conditions, including Hashimoto＇s 
thyroiditis, autoimmune polyglandular syndrome type 
2, Graves＇ disease, and systemic lupus erythematosus 
[1-2, 5-7]. Second, it shows increased incidence in 
women and in relation to pregnancy [1-2, 4-8]. Third, 
its histopathological findings are characterized by a pi-
tuitary infiltration of lymphocytes, macrophages, and 
plasma cells [1-8]. Finally, anti-pituitary antibody (APA) 

has been identified in the serum of some patients 
with LYH [2, 4-8]. Our patient had no evidence of 
complications with main autoimmune diseases in the 
medical history, physical examination, or laboratory 
data (Table 3). However, other autoimmune diseases 
may develop in the near future. Our patient was also 
negative for APA (Table 3). We only examined the 
antibody against rat pituitary cytosol, which is commer-
cially available in Japan. A number of other APAs have 
been detected in patients with LYH [2, 4-5, 7, 18-20], 
but they seem to be non-specific. However, there is the 
possibility that she may be positive for these APAs. 

An important question remaining is why adeno-
hypophysial function was normal although MRI 
revealed anterior pituitary involvement in our case. 
Adenohypophysial function is usually impaired in 
other diseases that demonstrate the same MRI find-
ings, including LAH, LIPH, and pituitary adenoma 
[2, 5-8]. Perhaps the autoimmune process was initially 

Fig. 1 Magnetic resonance imaging (MRI) findings on admission. MRI demonstrated thickening 
of the pituitary stalk and enlargement of the neurohypophysis (A: unenhanced coronal T1-
weighted image, B: unenhanced sagittal T1-weighted image, C: postcontrast coronal T1-
weighted image, D: postcontrast sagittal T1-weighted image), both with homogeneous 
enhancement after the administration of contrast material (C, D), and the lack of a normal 
hyperintense signal in the posterior pituitary lobe (A, B). MRI also revealed enlargement of 
the adenohypophysis (A, B, C, D), with homogeneous enhancement (C, D) mimicking other 
LYH variants. In addition, these MRI findings could not completely rule out fibrous adenoma 
because this type of adenoma might demonstrate the same enhancement pattern.
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confined to just the posterior lobe and then simply 
extended to the adjacent anterior lobe, as discussed 
in other reports [2, 8, 12]. It has been suggested that 
LYH progresses through various stages [2, 6]. Early 
on, the pituitary is inflamed, infiltrated by lympho-
cytes, edematous, enlarged, and responsible for the 
mass effect symptoms [2]. Endocrine tests may reveal 
hypopituitarism at the later stage [2, 6, 21]. Little is 
known about the detailed mechanisms through which 
the infiltrate causes loss of function and destruction of 
the endocrine cells. However, we believe that the ante-
rior pituitary parenchyma was not destroyed because 
the inflammation, which was secondarily affected by 
the posterior lobe, was in the early stage at diagnosis. 
Thus, the adenohypophysial function remained nor-
mal in our case.

Finally, the patient presented with fever (38.5ºC) 6 
weeks prior to admission. We cannot explain the rela-
tion between fever and LYH because it disappeared 
the next day with no medication. It is hypothesized 
that the fever was related to the acute exacerbation of 
chronic inflammation by LYH because acute inflam-
mation was also identified by pathological examina-
tion. However, the cause of acute exacerbation was not 
identified in our case.

In summary, we reported a case of LINH in a 
68-year-old woman who presented with DI. We be-
lieved that this case was unique in regard to the clas-
sification of LYH. To confirm the classification of LYH 
and the distinction from pituitary adenoma, a pituitary 
biopsy was performed. Based on the pathological and 
endocrinological assessment, the patient＇s disorder was 
finally diagnosed as a variant of LINH. Current evi-
dence recommends that surgical intervention for LYH 
should be avoided because the natural course of LYH 
is essentially self-limiting [2, 6-8, 12]. Thus, the accu-
mulation of the knowledge of many variants of LYH is 

important for the preoperative differential diagnosis 
of pituitary masses. Our clinical observation could be 
useful for avoiding unnecessary surgical intervention.
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