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Postoperative expression of Cushing disease
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Summary

Silent corticotroph adenoma (SCA) is an unusual type of nonfunctioning pituitary adenoma (NFA) that is silent both
clinically and biochemically and can only be recognized by positive immunostaining for ACTH. Under rare circumstances, it
can transform into hormonally active disease presenting with severe Cushing syndrome. It might often produce diagnostic
dilemma with difficult management issue if not thoroughly investigated and subtyped accordingly following surgery. Here,
we present a 21-year-old male who initially underwent pituitary adenomectomy for presumed NFA with compressive
symptoms. However, he developed recurrent and invasive macroadenoma with severe clinical as well as biochemical
hypercortisolism during post-surgical follow-up. Repeat pituitary surgery was carried out urgently as there was significant
optic chiasmal compression. Immunohistochemical analysis of the tumor tissue obtained on repeat surgery proved it to
be an aggressive corticotroph adenoma. Though not cured, he showed marked clinical and biochemical improvement in

the immediate postoperative period. Anticipating recurrence from the residual tumor, we referred him for cyber knife

radio surgery.

Learning points:

e Pituitary NFA commonly present with compressive symptoms such as headache and blurred vision.

e Post-surgical development of Cushing syndrome in such a case could be either drug induced or endogenous.
¢ In the presence of recurrent pituitary tumor, ACTH-dependent Cushing syndrome indicates CD.

e Rarely a SCA presenting initially as NFA can transform into an active corticotroph adenoma.

e Immunohistochemical marker for ACTH in the resected tumor confirms the diagnosis.

Background

The silent corticotroph adenoma (SCA) represents
an uncommon subset of nonfunctioning pituitary
adenomas (NFAs). It was first reported by Kovacs et al.
in 1978 and further defined by Horvath et al. in 1980
(1, 2). This subpopulation of NFA is characterized by
a lack of hypercortisolemia, no clinical evidence of
Cushing disease (CD), and positive immunostaining for
adrenocorticotropic hormone (ACTH) (3). These distinct
subtypes of pituitary adenomas represent approximately

20% of all corticotroph adenomas and approximately 5%
(3-19% depending on series) of NFAs (4). These are usually
macroadenoma and tend to have a more aggressive
presentation with a higher chance of hemorrhage and
invasion of anatomical structures (5). SCA patients are
younger than the patients with ACTH-negative NFAs (6).
Transformation of SCA into active CD though rare yet
has been reported in the literature. Here in we report a
young male undergoing pituitary surgery for a presumed
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NFA who later developed severe Cushing syndrome.
Ultimately he was proven to have SCA that surprisingly
became hormonally active during post-surgical period.
On repeat surgery, diagnosis was confirmed by positive
immunostaining for ACTH.

Case presentation

A 21-year-old non-alcoholic, non-smoker male presented
with progressive weight gain. Three years back he was
evaluated for gradual visual disturbance with narrowing
of the visual field and discovered to have pituitary
macroadenoma (Fig. 1A). It was not associated with
headache, nausea, vomiting, and diplopia and there were
no clinical features suggestive of hormonal hypersecretion
or hypopituitarism (Fig. 2A). Hormonal investigations were
unremarkable (Table 1), and he was diagnosed as a case of
nonfunctioning pituitary macroadenoma. There was no
tamily history suggestive of any pituitary tumor or genetic
syndrome associated with adrenal tumor. Following that
he underwent trans-sphenoidal adenomectomy (TSA) and
post-surgical histopathology revealed pituitary adenoma.
However, immunohistochemical study was not done on
that instance. In the peri-operative period he received
oral dexamethasone for 3 weeks. His visual disturbance
did not completely improve and for that he took various
types of steroid containing medications on and off for
1 year. Soon after the operation, he noticed progressive
weight gain and appearance of purplish striae over the
abdomen. As his visual complaint remained unchanged
he stopped these medications abruptly. At that time
he did not develop any adrenal crisis and his weight
remained static and the striae turned white. However, for
the last 2 years he had been off any medication. Even so,
he started gaining considerable weight with reappearance
of purple striae and gradual deterioration of vision.
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These complaints led to his admission into our hospital.
He was an obese gentle man (BMI 33kg/m?), having
moon face with plethora. There was prominent central
obesity, acanthosis nigricans, dorsocervical fat pad and
supraclavicular fullness. There were wide, depressed red-
purple striae over lower abdomen (Fig. 2B) and widespread
fungal infection in extremities. His BP was 140/100mmHg
without any postural drop. Ophthalmologic examination
showed diminished visual acuity (right eye 6/12, left
eye counting finger), global restriction of visual field on
confrontation and fundoscopy showed pallor in both
discs with unremarkable macula. At this point we were in
favor of nonfunctioning pituitary macroadenoma (post-
surgical state) with drug-induced Cushing syndrome.

Investigation

Routine hematologic and biochemical investigations
showed neutrophilic leukocytosis, elevated liver enzyme,
impaired fasting and post-glucose values and evidence
of combined dyslipidemia. Other tests including serum
creatinine, BUN, and electrolytes were all normal. Then
we embarked on the hormonal investigations. He had low
serum prolactin and hypogonadotropic hypogonadism
with normal thyroidal axis (Table 1). Plasma basal cortisol
and ACTH were found to be significantly high on several
occasions, and 24-h-urinary free cortisol was found to
be moderately elevated twice and normal once. So, to
confirm Cushing syndrome we performed overnight
suppression test (LDDST)
which was also done previously at another center. The
plasma cortisol remained unsuppressed both the times
confirming Cushing syndrome (Table 2). At this point
the drug-induced Cushing was virtually excluded because
he was off the offending drugs for last 2 years and both
plasma cortisol and ACTH were found to be high rather

low-dose dexamethasone

Figure 1

MRI of pituitary macroadenoma in relation with surgery. (A) Before 1st operation (sellar mass with suprasellar extension); (B) after 1st operation (residual
sellar mass with postoperative fluid collection); (C) before 2nd operation (recurrence of the tumor); (D) after 2nd operation (partial empty sella with

residual mass).

https://edm.bioscientifica.com/


https://doi.org/10.1530/EDM-19-0046
https://edm.bioscientifica.com/

Endocrinology, S Jahan and others
Diabetes & Metabolism
CASE REPORTS

Figure 2
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Facial appearance and abdominal striae of the patient. (A) Before first surgery (normal); (B) before second surgery (Cushingoid); (C) 1 month after second

surgery (regression of Cushingoid appearance).

low. So he represented a case of endogenous Cushing
syndrome. To find out the etiology we repeated plasma
ACTH and it was reasonably high rendering him an ACTH-
dependent Cushing syndrome. Plasma cortisol remained
>90% of baseline level following overnight high-dose
dexamethasone suppression test (HDDST) which raised
the possibility of ectopic Cushing syndrome (Table 2). For
localization he underwent HRCT of chest and abdomen
and both were unremarkable. Then we reviewed our
provisional diagnosis and CD seemed to be a possibility.
We consulted a neurosurgeon as he had recurrence of the
previous tumor with compression on the optic chiasm
(Fig. 1C) that necessitated urgent decompression.

Treatment

After consultation with the neurosurgeon our patient
immediately underwent repeat pituitary surgery. Few
days later the histopathology and immunohistochemistry
reports were available. It was positive for ACTH and FSH
immunostaining and for reticulin fibers as well as CAM 5.2

(Fig. 3A, B, C and D). So our final diagnosis was SCA that
underwent post-surgical transformation into active CD.

Outcome and follow-up

One month later he came on regular follow-up. He had
made significant subjective and objective improvement
(Fig. 2C). His weight had reduced from 85 to 75kg, his
BP was 100/80 mmHg without medication, his vision also
improved to greater extent and the striae were turning
whitish (Fig. 2C). There was also significant biochemical
improvement (Table 1) and post-surgical MRI showed
small residual tumor (Fig. 1D). Anticipating the aggressive
behavior of the tumor he underwent radiation therapy
with cyber knife radiosurgery.

Discussion

SCAs are clinically nonfunctioning pituitary adenomas
(NFAs) with a positive staining for adrenocorticotropic
hormone (ACTH) on immunohistochemistry (7, 8).

Table 1 Hormone profile of the patient in relation to pituitary surgery.

Results
Hormone profile Before first surgery After first surgery After second surgery Reference value
Adrenal axis
Basal cortisol 15.34 pg/dL 583.2 nmol/L 5-25 pg/dL
1stinstance 1328 nmol/L
2nd instance 923.2 nmol/L 138-690 nmol/L
Plasma ACTH (pg/mL) Not done 239 Undetectable - 46
1stinstance 173
2nd instance 153.8
Thyroid axis
Serum TSH (plU/mL) 2.21 1.29 Not done 0.35-5.5
Serum FT4 (ng/dL) 1.27 1.25 Not done 0.8-1.8
Gonadal axis
Serum LH (mIU/mL) Not done 3.93 4.67 0.8-7.8
Serum FSH (mIU/mL) Not done 1.8 6.39 0.7-11.1
Serum testosterone (ng/dL) Not done 152.5 Not done 270-1734
Serum prolactin (ng/mL) 6.4 3.1 Not done 2.2-8.5
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Table 2 Evaluation of Cushing syndrome during subsequent
recurrence.
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Tests Results Reference value
24-h urinary free cortisol (pg/24 h) 50-190
Tstinstance 242
2nd instance 267
Serum cortisol after LDDST (nmol/L) 686.7 <50
Basal cortisol (nmol/L) 1328 138-690
Serum cortisol after HDDST (nmol/L)  847.5

HDDST, high-dose dexamethasone suppression test; LDDST, low-dose
dexamethasone suppression test.

These adenomas do not exhibit any clinical or
biochemical evidence of CD. The exact incidence rate
of SCAs is unknown, which is reported to vary from 9%
to 32.7% (3). Before surgery, they present in an identical
way to NFAs, with clinical features suggesting a local
mass effect, including headache, visual field defects, and
hypopituitarism (9). The definitive diagnosis of SCA is
determined retrospectively after pathologic examination
of the resected tumor tissue (4). Although the preoperative
features are similar to those of other NFAs, SCAs tend
to have a more aggressive postoperative course (6, 10).
Some studies have demonstrated that SCAs recur earlier,
and de novo or multiple recurrences were observed more
frequently compared with other NFAs (11, 12). There have
been rare instances where an initial SCA transformed into
functional corticotroph adenoma following surgery or
radiotherapy. In these cases, the exact mechanism behind
initial clinical silence or later activation is still speculative.

SCAs are different from CD in a sense that they are
clinically and hormonally inactive. Commonly they are
aggressive macroadenoma in contrast to the predominance
of microadenoma in the latter. As a result they are included
in the NFA categories that are diagnosed on the basis of
immunohistochemical staining. Initially such tumor
presents with mass effect like headache, vomiting or visual
disturbance. However, there are certain characteristics that
alert a clinician toward the diagnosis. The patient in our
scenario was a young male presented with compressive
symptoms of a large pituitary tumor that had no clinical
or biochemical activity. Shortly after undergoing TSA
he developed aggressive CD with very high ACTH and
nonsuppressed HPA axis even on HDDST. Considering the
straightforward clinical picture, immunohistochemistry
was not advised at the initial operation. Therefore, we
were at a diagnostic dilemma between CD and ectopic
Cushing syndrome on readmission. Imaging studies failed
to localize ectopic ACTH-secreting tumor but showed
early recurrence of invasive pituitary tumor with optic
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nerve compression demanding immediate TSA. Positive
post-surgical immunohistochemical marker of the tumor
for ACTH along with significant clinical and biochemical
improvement led to the ultimate diagnosis.

Though the lack of clinical manifestations of
hypercortisolism in patients with SCA is well documented
in the literature, the pathogenesis still remains unclear.
Various mechanisms for the clinical silence of these tumors
have been postulated and include, but are not limited to:
biological inactivity of ACTH, increase in intracellular
disposal by lysosomes, defective packaging of ACTH into
secretory granules due to an inadequately developed
Golgi complex and failure of exocytosis of hormone
from the cell membrane (9, 10). In a study by Gibson
et al. it has been found that ACTH may be functionally
inactive because of abnormal processing of POMC (13).
SCAs have also been found to have lower expressions
of proconvertase 1/3 (PC1/3), which is the enzyme that
is responsible for cleaving POMC into ACTH (14, 15).
Translational or post-translational abnormalities of ACTH
have been suggested in SCAs (16). Despite the absence of
clinical hypercortisolism in patients with SCAs, elevated
plasma ACTH levels are observed. Therefore, some SCAs
have been reported to secrete mostly biologically inactive,
high-molecular-weight ACTH which can be detected on
gel chromatography (17). In our patient the hormonal
measurements were done by immuno-chemiluminescent
assay rather than gel chromatography. So it is difficult to
comment whether this method was unable to pick up the
bio inactive, large ACTH molecules in the presumed NFA
state or whether it was truly non-secretory in nature in
the initial stage.

Figure 3
Photomicrographs of the pituitary adenoma showing (A) PAS stain;
immunopositivity for (B) FSH (4+) (C) BER EP 4 (EP 155) and (D) ACTH (2+).
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Kim et al. reported one SCA case showing
transformation into biochemical CD after surgery. That
patient had no clinical or biochemical evidence of CD
at presentation. She also had normal 24-h urinary-
free cortisol levels before and after surgery. However,
approximately 2 months later, her basal ACTH and 24-h
urinary free cortisol were elevated, and she was diagnosed
with biochemical CD (18). Righi et al. studied 132 cases
of CD and 44 SCA from 1998 to 2013. During follow-up,
three patients with SCA showed a clear transformation
from SCA into CD and underwent surgery once again
to remove the recurrent tumors. The PC1/3 expression
was analyzed by both immunohistochemistry and
quantitative real time-polymerase chain reaction
(QRT-PCR) in primary and recurrent tumors. The
immunohistochemical PC1/3 expression was negative or
weak in the three patients in the initial phase of SCA,
while a strong expression was observed in the majority
of neoplastic cells in tissue specimens obtained from
the same three patients at the time of recurrence as CD.
The immunohistochemical PC1/3 expression showed
a strict correlation with the PC1/3 levels obtained by
gRT-PCR. Their study provided insight into the crucial
role of the PC1/3 protein in the transformation of
phenotype from SCA to CD (19). SCAs might as well
be considered as less differentiated corticotropinoma.
T-pit is an essential transcription factor for POMC
transcription and corticotroph differentiation (20), and
both T-pit and POMC expression levels are lower in SCAs
(13). SCAs differentiate from overt or subclinical CD in
terms of hormonal and molecular behaviors (20). SCAs
exhibit different levels of corticotroph differentiation
with some being poorly differentiated corticotroph
tumors (20). In fact, in addition to corticotroph features,
SCAs were shown to incorporate gonadotroph elements
as evidenced by the presence of honeycomb Golgi or
transcriptional factors (21). The immunohistochemical
marker for FSH was strongly positive in our patient
supporting incorporation of gonadotrophin element.

Two distinct pathologic subtypes of SCAs are
recognized (9). Macroscopically, both SCA subtypes are
generally macroadenomas with variable invasion or
compression of parasellar structures. Thisisin stark contrast
to functional ACTH adenomas, which are mostly found
to be microadenomas at the time of clinical presentation
due to the manifestations of hypercortisolemia. Type
I SCA, which accounts for 68%, is histologically and
ultrastructurally indistinguishable from classical Cushing
adenoma with the exception of having the crooke’s
hyaline changes, which are pathognomonic for CD
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as a result of persistent hypercotisolemia. These type I
tumors show strong ACTH expression by the majority of
tumor cells. In contrast, the type II SCA has only patchy
or faint ACTH positivity by immunohistochemistry (9).
Our patient probably had type II SCA with patchy ACTH
activity and interestingly it stained positive for FSH
indicating pleurihormonal nature.

Historically, SCA is considered an aggressive tumor
characterized by a biological behavior between that of
(ACTH-negative) NFA and adenomas causing CD (8, 9,
10, 11, 20, 21, 22), the recurrence of or progression of
residual tumor in patients with an NFA after microsurgical
resection vary, depending upon the extent of resection.
A recurrence rate of 10-25% was reported in patients in
whom a gross total resection was achieved, whereas it
was as high as 50% in patients who underwent a subtotal
resection (23, 24, 25).

SCAs are a more aggressive tumor with earlier
recurrence than other NFAs. The patient in our case
scenario had early postoperative recurrence with an
ugly looking invasive macroadenoma impinging the
optic chiasm. There have been no distinguishable
clinical parameters available for the early identification
of SCAs before surgery. Although recurrence of NFAs is
reportedly associated with elevated Ki-67 and TUNEL
indexes, no significant increase in the Ki-67 index was
noted in recurrences by some authors (26). Though our
patient presented with aggressive pituitary tumor yet his
Ki-67 index was found to be low, only 1-2% supporting
previous literature. Because of the high risk of recurrence
for SCAs, treatment for those patients experiencing
a recurrence or progression includes reoperation,
conventional RT, and SRS (9, 10, 20, 22, 27). However,
a rare case was reported in which a SCA developed into
CD following surgery that suggested being a potential
indicator for future malignant behavior (28). Alahmadi
et al. reported two recurrent cases who had a relatively
high MIB-1 score and recommended reserving adjuvant
radiotherapy (radiation) for the subset of SCAs that
demonstrate more aggressive clinical behavior on close
surveillance MRI or having a higher MIB-1 labeling index
(29). Other predictors should be established in the future.
Temozolomide can be used as an alternative treatment for
SCAs when conventional therapy such as reoperation and
radiotherapy are ineffective. It is based on the fact that a
subset of aggressive pituitary adenomas and carcinomas
respond well to the second-generation alkylating agent
temozolomide (30). As SCA patients are typically young
with a high incidence of postoperative tumor regrowth,
long-term follow-up is necessary.
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Appropriate biochemical and immunohistochemical
subtyping of a NFA can often pick up SCA which in rare

instances can transform into a hormonally active tumor

thereby producing challenge to diagnosis and future
management.
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