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Abstract 

Purpose: To report the case of a patient with adrenocorticotropic hormone (ACTH)-producing 

pituitary adenoma who developed a mental disorder after initial surgery that kept him from 

undergoing scheduled follow-up visits and who ultimately had a giant recurrent tumor that 

resulted in blindness. Case Report: A 37-year-old male presented with the primary complaint 

of decreased visual acuity (VA) in both eyes and visual field defects. Visual field examination 

revealed bitemporal hemianopia. Magnetic resonance imaging (MRI) showed a pituitary tumor 

of approximately 4 cm in diameter extending from the intrasellar region to the sphenoid sinus 

and the suprasellar region. Transnasal transsphenoidal surgery was performed. Immunostain-

ing of tumor tissue collected intraoperatively showed ACTH-positive cells, thus leading to the 

diagnosis of ACTH-producing pituitary adenoma. Postoperatively, the patient reportedly de-

veloped mental disorder that possibly interfered with scheduled appointments or continuous 

follow-up visits for many years, so we had no postoperative data about the vision/visual filed. 
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Seven years later, he presented with markedly decreased VA (i.e., no light perception) in both 

eyes. Fundus examination showed bilateral marked optic disc atrophy. MRI showed a larger 

than 8-cm diameter giant recurrent pituitary adenoma in the suprasellar region, for which cra-

niotomy was performed for partial tumor resection. Preoperatively, his blood cortisol level was 

low, and the lesion was deemed a nonfunctioning pituitary adenoma. Postoperatively, no sig-

nificant complications occurred, yet his VA was no light perception OD and light perception 

OS. Conclusions: Clinicians should be aware that patients with ACTH-producing pituitary ad-

enomas may develop a mental disorder following surgery and possibly be unable to undergo 

scheduled follow-up, thus illustrating the importance of establishing an adequate patient fol-

low-up system. © 2020 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Previous studies have reported cases of pituitary adenomas that resulted in bilateral 
blindness in patients with pituitary apoplexy [1–4], infections [5], surgical stress [6], and com-
plications after radiation therapy [7, 8]. However, since there have been major advancements 
in neurosurgery, the occurrence of bilateral blindness due to a recurrent tumor alone is now 
relatively rare. On the other hand, mental disorders are a known complication associated with 
ACTH-producing pituitary adenomas [9–12]. Here we report a case of ACTH-producing pitui-
tary adenoma in a patient who was unable to undergo follow-up visits for a long period, pos-
sibly due to a mental disorder that reportedly developed after the first surgery. Consequently, 
he was later found to have a giant recurrent tumor that ultimately resulted in blindness. 

Case Report 

A 37-year-old male became aware of decreased visual acuity (VA) in both eyes and visual 
field defects at around October 2010, and subsequently visited the Department of Ophthal-
mology, Osaka Medical College, Takatsuki-City, Japan on November 15, 2010 for treatment. At 
presentation, his best corrected VA was 0.1 in the right eye and 1.0 in the left eye. Light reflex 
of the left eye was normal; however, slight relative afferent pupillary defect in the right eye 
was observed. Color fundus examination showed a predominant optic disc atrophy in his right 
eye (Fig. 1a, b). Goldmann perimetry showed bitemporal hemianopia, and in detail, complete 
temporal loss and inferonasal defect in the right eye and defects in the temporal half of the left 
eye (Fig. 1c, d); thus, we suspected the patient to have a pituitary adenoma and subsequently 
referred him to the Department of Neurosurgery for further examination. Magnetic resonance 
imaging (MRI) of the sagittal section (Fig. 2a) and the coronal section (Fig. 2b) showed a giant 
cystic mass of approximately 4 cm in diameter extending from the intrasellar region to the 
sphenoid sinus and suprasellar region. The patient was suspected to have the differential di-
agnosis of either pituitary adenoma or craniopharyngioma, and subsequently underwent 
transsphenoidal surgery on December 3, 2010. Immunostaining of the patient’s tumor tissue, 
which was collected intraoperatively, showed adrenocorticotropic hormone (ACTH)-positive 
cells (Fig. 3a, b), thus resulting in a diagnosis of ACTH-producing pituitary adenoma.  

The early postoperative course was favorable, yet the patient eventually discontinued 
presenting for his scheduled follow-up examinations. On November 27, 2017 (i.e., 7 years 
later), the patient once again presented at our department after being examined by a local 
physician who suspected that the patient had visual impairment that required a more detailed 
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analysis. It should be noted that at that time, he had reportedly developed a mental disorder 
and subsequently secluded himself in his house. He was diagnosed with depression by a prac-
ticing psychiatrist. At presentation, we found that his VA was no light perception in both eyes, 
and that his pupils were dilated. Moreover, the patient had no reaction to light, and there was 
no relative afferent papillary defect. In addition, although there were no abnormalities in the 
anterior eye or the optic media, fundus examination revealed marked optic disc atrophy in 
both eyes. Thus, we suspected the patient to have optic neuropathy due to recurrent pituitary 
adenoma, and once again referred him to the Department of Neurosurgery at our hospital. A 
subsequent MRI examination revealed a giant cystic mass larger than 8 cm in diameter in the 
suprasellar region (Fig. 2c, d), and the patient was diagnosed with advanced recurrent pitui-
tary adenoma. On November 30, i.e., 3 days after the initial presentation, an emergent crani-
otomy was performed for partial resection of the tumor. A preoperative blood test showed 
that the patient’s blood cortisol level was 2.2 μg/mL, which is low, as the normal level ranges 
from 6.24 to 18.0 μg/mL, and the lesion at that time was considered to be a nonfunctioning 
pituitary adenoma. There were no other significant hormonal disorders at the time of re-ex-
amination. Moreover, no significant postoperative complications were observed. However, an 
ophthalmologic examination performed in April 2018 revealed that the patient’s VA was no 
light perception OD and light perception OS. 

Discussion and Conclusion 

The primary treatment used for pituitary adenoma is transnasal transsphenoidal surgery, 
yet the rate of recurrence following surgery is reportedly 6.6% [13]. The present patient had 
been diagnosed with ACTH-producing pituitary adenoma based on the histological findings at 
the time of the first surgery. The recurrence rate of ACTH-producing pituitary adenomas is 
known to be higher than that of other pituitary adenomas [14]. In general, regular follow-up 
examination is important for the early detection of recurrence. The follow-up examination in-
cludes MRI, blood cortisol measurement, and assessment of systemic symptoms related to 
other hormonal abnormalities and ophthalmological symptoms such as visual field defects. If 
possible, complete surgical removal of the tumor during the first surgery is recommended, 
and patients with residual tumors may undergo drug therapy or radiation therapy [15]. The 
patient in the present study was unable to visit the hospital for a long time due to a mental 
disorder that developed after surgery. With no follow-up treatment, the patient developed a 
giant recurrent tumor larger than 8 cm in diameter, thus resulting in blindness in both eyes 
due to significant compression on the visual pathway. 

ACTH-producing pituitary adenomas that are characterized by central obesity, typical fa-
cial changes, hypertension, etc., are called Cushing’s disease [9]. It is known that Cushing’s 
disease is frequently associated with depression [9–12], and that the symptoms of the depres-
sion are associated with both elevated and reduced levels of adrenocortical function [16]. Al-
though the present case was not a typical case of Cushing’s disease at the time of the initial 
onset, it is likely that his mental disorder occurred via the same mechanism as that in cases of 
Cushing’s diseases, which ultimately led to social withdrawal. On the other hand, at the time 
of recurrence, the tumor was gigantic, leading to complete loss of pituitary function and a re-
duction in cortisol secretion. There is a possibility that the prolongation of the patient’s de-
pression was rather associated with an adrenocortical insufficiency. Chronic adrenocortical 
insufficiency is classified into primary disease due to lesions of the adrenal cortex and second-
ary disease due to ACTH hyposecretion. Primary chronic adrenal insufficiency is also called 
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Addison’s disease, and it is known that Addison’s disease is also associated with depression 
[17, 18]. 

At the time of recurrence, the tumor in the present case was a giant nonfunctioning pitu-
itary adenoma, and a nonfunctioning pituitary adenoma is more common in men and often 
occurs at youth and middle age [19]. Since there are no symptoms due to excessive hormone 
secretion, patients often have a very large tumor at the time of recurrence [20]. Symptoms 
include bitemporal hemianopia due to direct compression of the optic chiasm just above the 
pituitary gland by the tumor. In the present case, the tumor was so large that the compression 
caused damage to a large region that included the nerve fibers near the optic chiasm, thus 
leading to severe visual impairment. Usually, patients visit an ophthalmologist before devel-
oping a large tumor. This present case was extremely rare, as the patient’s concurrent depres-
sion prevented him from undergoing regular follow-up visits. 

Patients with recurrent pituitary adenomas have been increasingly treated with endo-
scopic transsphenoidal surgery due to the risk associated with craniotomy; however, the com-
plete resection rate is lower than that in the initial surgery [21, 22]. In the present case, we 
opted to perform a craniotomy because the patient had a very large recurrent tumor. Fortu-
nately, the postoperative course was favorable, and without complications. However, regard-
ing the patient’s current visual status, his VA in the left eye is light perception and that in the 
right eye is no light perception resulting from significant optic disc atrophy after the long-term 
compression by the tumor. 

The findings in this rare case illustrate that clinicians should consider the possibility that 
patients with pituitary adenomas, especially ACTH-producing pituitary adenomas, may de-
velop a mental disorder at any time during follow-up and subsequently become unable to visit 
the hospital regularly, thus showing that it is important to establish a system that allows for 
the adequate follow-up of patients. 
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Fig. 1. Fundus photographs (a: right eye, b: left eye) and Goldmann visual field perimetry findings (c: left 

eye, d: right eye) obtained before the first operation in 2010. Fundus examination showed predominant 

optic disc atrophy in the right eye. Goldmann perimetry findings showed bitemporal hemianopia, and in 

detail, complete temporal loss and inferonasal defect in the right eye and defects in the temporal half of 

the left eye. 
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Fig. 2. MRI images of the patient’s head obtained before the first operation in 2010 and before the second 

operation in 2017. Before the first operation in 2010, the MRI sagittal (a) and coronal section (b) showed 

a giant cystic mass approximately 4 cm in diameter extending from the intrasellar region to the sphenoid 

sinus and the suprasellar region. Before the second operation in 2017, the MRI sagittal (c) and coronal 

section (d) showed a giant cystic mass larger than 8 cm in diameter in the suprasellar region (T1-weighted 

image). 
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Fig. 3. Histopathological finding of the tumor tissue collected at the first operation (a: hematoxylin and 

eosin stain, b: immunostaining for ACTH). Immunostaining of the tumor tissue, which was collected in-

traoperatively, showed adrenocorticotropic hormone (ACTH)-positive cells. 
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