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Summary

Non-Hodgkin lymphoma (NHL) is a hematological tumor caused by abnormal lymphoid proliferation. NHL can arise in 

any part of the body, including central nervous system (CNS). However, pituitary involvement is a quite rare presentation. 

The diffuse large B-cell lymphoma (DLBCL) is the most common subtype when pituitary is infiltrated. Here, we report a 

case of pituitary infiltration of NHL DLBCL type in a woman with hypopituitarism and an infundibulum-hypophysitis-like 

image on magnetic resonance imaging (MRI). A female aged 64 years, complained of dyspepsia, fatigue, weight loss and 

urine volume increment with thirst. Endoscopy and gastric biopsy confirmed diffuse large B-cell lymphoma. Treatment 

with chemotherapy using R-CHOP was initiated. During her hospitalization, hypotension and polyuria were confirmed. 

Hormonal evaluation was compatible with central diabetes insipidus and hypopituitarism. Simple T1 sequence of MRI 

showed thickening of the infundibular stalk with homogeneous enhancement. After lumbar puncture analysis, CNS 

infiltration was confirmed showing positive atypical lymphocytes. Pituitary and infundibular stalk size normalized after 

R-CHOP chemotherapy treatment. In conclusion, pituitary infiltration of NHL with infundibular-hypophysitis-like image 

on MRI is a rare finding. Clinical picture included hypopituitarism and central diabetes insipidus. Diagnosis should be 

suspected after biochemical analysis and MRI results. Treatment consists of chemotherapy against NHL and hormonal 

replacement for pituitary dysfunction.
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Learning points:

•	 Pituitary infiltration by lymphoma can present with signs and symptoms of panhypopituitarism and diabetes 

insipidus.

•	 MRI findings can resemble an autoimmune hypophysitis.

•	 Patients can recover pituitary function as well as normalization of MRI after chemotherapy treatment.

Background

Diffuse large B-cell lymphoma (DLBCL) is a non-Hodgkin 
lymphoma (NHL) subtype that commonly cause fever, 
weight loss and intense sweating or, the well-known, B 
symptoms. Additional clinical manifestations are related 
with tumor localization (1). Small proportion of cases 
have been reported with SNC infiltration (1, 2).

Pituitary involvement is particularly rare. Infiltration 
of DLBCL can cause mass effect symptoms such as 
headache, visual impairment, diplopia and ocular nerve 
palsy. Different grades of hormone deficiencies have been 
reported, including posterior pituitary involvement and 
central diabetes insipidus (3). However, involvement 
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of both pituitary lobes has only been reported in 4 of 9 
cases (3, 4).

Case presentation

Here we report a 64-year-old woman previously diagnosed 
with degenerative osteoarthritis in both knees and type 2 
diabetes mellitus at two-year diagnosis. She was under 
metformin treatment.

She was worried because of dyspepsia, nausea, 
vomiting, increase in thirst and urine volume with >3 L 
per day. Also she noticed fatigue and weight loss, but no 
night sweats. Endoscopy showed multiple nodules and 
ulcers in gastric body, which required several biopsies. 
Histopathology analysis described diffuse large B-cell 
lymphoma (CD20+) infiltration, negative for H.  pylori 
infection. CT scan was performed and Ann Arbor stage 
IVB was documented with positive abdominal lymph 
nodes. Bone marrow analysis was negative for infiltration. 
R-CHOP (rituximab, cyclophosphamide, vincristine, 
doxorubicin and prednisolone) chemotherapy 
was administered.

After 2  weeks of chemotherapy administration, 
she was hospitalized with an episode of bacteremia. 
On admission, the patient presented hypotension, 
hyponatremia and polyuria. Treatment with IV 
meropenem and norepinephrine was initiated with good 
response. On physical examination, the patient had dry 
mouth and skin, without orthostatic hypotension. The 
remaining clinical evaluation was unremarkable. During 
her hospitalization, polydipsia and polyuria syndrome 
persisted, and urine output was quantified between 
4 and 5.800 L, urine osmolality between 35 and 70 mosmol 
(normal: 300–900 mosmol) and serum sodium between 
141 and 153 mEq/L (normal: 135–145 mEq/L).

Investigation

A dehydration test was performed, with initial serum 
sodium of 142 mEq/L and calculated urinary density of 
35 mosmol. Serum sodium increases to 153 mEq/L with 
persistent polyuria and weight reduction of more than 
3%. Then, 0.1 mg desmopressin IV was administered 
and elevation of urinary density up to 490 mosmol with 
sodium normalization was documented and central 
diabetes insipidus was diagnosed.

Pituitary function was evaluated and results 
confirmed central hypothyroidism with normal TSH 
2.99 µU/mL (0.4–4.5 µU/mL), but low free thyroxine 

level in 0.54 ng/dL (normal: 0.63–1.34 ng/dL); central 
adrenal insufficiency with basal cortisol serum level of 
4.4 µg/dL with maximum cortisol release of 14 µg/dL  
(expected higher of 18 µg/dL) after 1 µg synthetic 
adrenocorticotropin (cosyntropin) stimulation test. Also, 
hypogonadotropic hypogonadism (FSH: 1.34 IU/mL,  
LH: 0.21 IU/mL with low estradiol (18.5 pg/mL)) was docu-
mented. Serum prolactin was moderate high (77 ng/mL,  
normal: 3–22 ng/mL), with normal age- and gender-
adjusted IGF-1 level. Contrasted MRI was performed 
showing pituitary homogeneous enhancement in T1 
sequence with thickening of infundibular stem (3.9 mm). 
Optic chiasm and hypothalamus infiltration were also 
reported (Fig. 1). Lumbar puncture was performed and at 
least 5 atypical lymphocytes were found, flow cytometry 
was not performed to the fluid. CNS infiltration diagnosis 
was supported by the clinical and radiological findings.

Treatment

Treatment with levothyroxine 100 µg/day, oral 
hydrocortisone 20 mg/day and inhaled desmopressin 
(0.1 mg every 12 h) was initiated, with progressive clinical 
improvement and good resolution of symptoms. The 
patient received chemotherapy with dexamethasone and 
methotrexate plus additional systemic IV R-CHOP.

Outcome and follow-up

After one month, reduction of pituitary stalk thickening 
was observed on MRI (Fig. 2). The patient received 6 cycles 
of R-CHOP with 5 high doses of intrathecal methotrexate. 
The plan was to evaluate the whole pituitary function 
after the treatment completion, 7  months later, but 
unfortunately, the patient passed away due to refractory 
septic shock before that.

Figure 1 
A (coronal) and B (sagittal) contrasted T1 sequences with uniform 
pituitary gland enhancement and important pituitary stalk thickening, 
particularly at superior third of the infundibulum (arrows).
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Discussion

Here, we report an interesting case of women 
affected by a DLBCL subtype with pituitary gland 
and infundibulum involvement. This is a rare entity 
with poor clinical experience worldwide; therefore, 
we believe this case is illustrative and contributes to 
scientific literature in the field to better understand this 
type of rare manifestation.

Although DLBCL may involve CNS, pituitary gland is 
a rare site of infiltration. Anterior and posterior pituitary 
lobes involvement, showing both panhypopituitarism 
and central diabetes insipidus is a quite rare presentation. 
The symptoms that were present in our patient were 
therefore a combination of hypothyroidism, adrenal 
insufficiency and diabetes insipidus. Also, dyspepsia was 
initially reported by the patient because of infiltration 
of gastric mucosa. However, pituitary infiltration was 
suspected after she was hospitalized, and hypotension, 
polyuria and polydipsia were documented. Another 
additional rare manifestation is anasarca due to 
hypothyroidism (1).

The most common tumors in the sellar region are 
adenomas (85–95%), but the differential diagnoses 
include inflammatory infiltrative diseases, benign 
neoplasms and metastatic disease. In the context of a 
primary tumor, the diagnosis of metastatic disease is the 
first option (5). Pituitary metastasis accounts for only 
1% of the pituitary tumors (6), the most common are 
lung cancer (30–50%) and breast cancer (20–30%) (7). Of 
these malignant diseases, systemic lymphoma represents 
5–29%, primarily NHL (8).

Interestingly, our patient showed involvement of both 
pituitary lobes, which is a more uncommon presentation 
in patients with pituitary infiltration of lymphoma. 
The hormonal evaluation revealed hypopituitarism and 
central diabetes insipidus. The differential diagnoses 

include autoimmune hypophysitis, infections and 
granulomatous infiltration. Lymphoma  infiltration was 
not initially suspected because it rarely includes anterior 
lobe involvement. Usually, presentation is with only 
central diabetes insipidus (3). Patients diagnosed with 
lymphoma undergo treatment with corticosteroids at 
high doses. In some studies, it has been demonstrated that 
it causes low adrenal response to stress and decrease TSH 
serum levels. However, after few days of corticosteroids 
suspension, pituitary hormones return to normal 
levels (9).

The images obtained with the MRI were much alike for 
a patient with autoimmune hypophysitis with pituitary 
homogeneous enhancement, loss of intensity of the 
posterior pituitary lobe and thickening of the infundibular 
stalk (10). NHL infiltration of posterior pituitary gland 
also causes loss of the posterior hyper-intensity on MRI. 
However, majority of cases also reported a heterogeneous 
mass infiltration of the adenohypophysis with parasellar 
extension (1, 2, 3, 4). This case presented increment in 
pituitary size that reduced after chemotherapy (Fig. 2).

The diagnosis of autoimmune hypophysitis in 
our patient is less likely for several reasons. First, there 
is no autoimmune disease background. Second, it is 
not the usual age of presentation. Third, the finding of 
atypical lymphocytes in the lumbar puncture confirming 
CNS infiltration, and, fourth, the normalization of 
pituitary gland and infundibulum’s anatomical and 
functional characteristics after chemotherapy. On the 
other hand, autoimmune hypophysitis rarely causes 
panhypopituitarism. Also, it can be argued that the 
impressive normalization of infundibulum and pituitary 
size at MRI (Fig. 1) may be a consequence of steroids used 
with CHOP chemotherapy. Although hypophysitis is 
treated with steroids, responsiveness is usually incomplete 
in terms of size and hormonal function recovery. Also, 
steroid responsiveness takes 4 months in average, whereas 
in our patient, complete recovery was confirmed after one 
month (10, 11). Currently, hypophysitis treatment with 
high-dose steroids is no longer recommended by some 
authors as nearly 70% showed steroids-related adverse 
reactions, and pituitary recovery is similar to that seen 
with clinical observation (10, 11). In contrast, lymphoma 
commonly shows important and quick size reduction of 
tumor few days after chemotherapy is started. Therefore, 
we suggest that lymphoma responsiveness explained the 
complete resolution of the infundibulum-hypophysitis-
like MRI image after one month of treatment in the case 
presented (Fig. 1).

Figure 2 
A (coronal) and B (sagittal) contrasted T1 sequences showed uniform 
pituitary gland enhancement and important reduction in its size. 
Also, MRI confirmed no further enhancement and thickening of the 
infundibular stalk after chemotherapy treatment.
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The treatment of NHL infiltration to CNS aims to 
substitute hormonal deficiencies. Some cases recover 
pituitary function after an aggressive chemotherapy 
treatment and bone marrow transplantation (4).

In summary, we report here an interesting and rare 
case of DLBCL subtype with pituitary gland and stalk 
infundibulum infiltration. Also, it resulted in a diagnostic 
challenge as both anterior and posterior pituitary 
functions were affected, which is uncommon. Finally, 
MRI was also atypical with similar characteristics of those 
seen in infundibulum-hypophysitis which resolved after 
chemotherapy treatment.
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