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Abstract | Cushing disease is caused by a corticotroph tumor of the pituitary gland. Patients with Cushing 

disease are usually treated with transsphenoidal surgery, as this approach leads to remission in 70–90% 

of cases and is associated with low morbidity when performed by experienced pituitary gland surgeons. 

Nonetheless, among patients in postoperative remission, the risk of recurrence of Cushing disease could 

reach 20–25% at 10 years after surgery. Patients with persistent or recurrent Cushing disease might, 

therefore, benefit from a second pituitary operation (which leads to remission in 50–70% of cases), radiation 

therapy to the pituitary gland or bilateral adrenalectomy. Remission after radiation therapy occurs in ~85% 

of patients with Cushing disease after a considerable latency period. Interim medical therapy is generally 

advisable after patients receive radiation therapy because of the long latency period. Bilateral adrenalectomy 

might be considered in patients who do not improve following transsphenoidal surgery, particularly 

patients who are very ill and require rapid control of hypercortisolism, or those wishing to avoid the risk of 

hypopituitarism associated with radiation therapy. Adrenalectomized patients require lifelong adrenal hormone 

replacement and are at risk of Nelson syndrome. The development of medical therapies with improved efficacy 

might influence the management of this challenging condition.

Tritos, N. A. et al. Nat. Rev. Endocrinol. 7, 279–289 (2011); published online 8 February 2011; doi:10.1038/ nrendo.2011.12

Introduct ion
Originally described by Harvey Cushing,1,2 Cushing 

disease is the most frequent cause of endogenous hyper-

cortisolism (Figure 1). Cushing disease is caused by a 

tumor originating from the corticotroph cells of the 

pituitary gland, or rarely by corticotroph hyperplasia as a 

result of ectopic corticotropin-releasing hormone (CRH) 

secretion, which leads to excess adrenocorticotropic 

hormone (ACTH).3,4

Despite major advances in diagnosis and therapy, 

Cushing disease is frequently a challenge for the cli-

nician. This Review summarizes data on the efficacy 

and safety of established therapies for patients with 

Cushing disease and highlights agents that are being 

investigated as possible future therapies for patients 

with this condition. Although beyond the scope of the 

present article, it should be noted that the management 

of the multiple comorbidities associ ated with Cushing 

disease —including cardiovascular, metabolic, catabolic, 

immuno suppressive and psychiatric complications—is 

very important in optimiz ing patient outcomes.5

Pituitary surgery
Transsphenoidal surgery is usually the treatment of 

choice for most patients with Cushing disease, as it 

typically leads to rapid and lasting remission of hyper-

cortisolism while preserving the function of the pituitary 

gland and adrenal glands in most patients (Figure 2).6

Evaluation before surgery

Establishing the presence of pathological hyper cortisol-

ism and elucidating its etiology are critical to patient 
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Learning objectives

Upon completion of this activity, participants should be able to: 

1 Analyze surgical techniques for Cushing disease.

2 Evaluate the efficacy of surgery for Cushing disease.

3 Effectively evaluate patients for remission of Cushing disease.

4 Assess treatment options for patients who do not achieve 

remission of Cushing disease following initial therapy.
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of suppression of the hypothalamic–pituitary–adrenal 

(HPA) axis.16 During this period, glucocorticoid replace-

ment is needed to prevent symptomatic adrenal insuf-

ficiency. The timing of the initiation of replacement 

therapy varies among different institutions. In some hos-

pitals, glucocorticoid replacement is not given during the 

early period after surgery (typically 2–4 days). Instead, 

patients are followed-up with clinical and biochemical 

assessments to detect evidence of hypoadrenalism, which 

indicates biochemical remission of hypercortisolism, 

before glucocorticoid replacement is begun.17,18 This 

practice requires prolonged inpatient monitoring, which 

might not be logistically feasible in many hospitals. In 

other institutions (including ours), therefore, patients 

are discharged early (24–36 h after surgery) and are 

given a low (nonsuppressive) dose of dexamethasone to 

prevent clinical hypoadrenalism while laboratory testing 

takes place to determine whether biochemical remission 

has occurred.15

Surgical outcomes—remission criteria

Patients who are entering remission might experience 

glucocorticoid withdrawal symptoms, even if gluco-

corticoid replacement has been administered in the early 

period after surgery. In some patients, supra physiologic 

glucocorticoid doses might temporari ly need to be 

administered to prevent severe symptoms, including 

nausea or vomiting, fatigue or diffuse achiness. For 

patients in remission, withdrawal symptoms become 

gradually attenuated and the physical manifestations of 

Cushing disease gradually wane over several months.

The laboratory tests and end points used to determine 

whether remission of Cushing disease has occurred 

vary between institutions and studies, and include very  

low early-morning serum levels of cortisol or ACTH, low 

24 h urine free cortisol levels, and normal cortisol sup-

pression in response to dexamethasone administration 

(either 1 mg or 2 mg dexamethasone), measured in the 

first 2 weeks after surgery.15,19–23 In a study published in 

2008, low late-night salivary levels of cortisol were pro-

posed as a sensitive test to confirm remission.24 However, 

in contrast to the diagnosis of Cushing disease, for which 

pertinent consensus criteria have been proposed, the 

criteria used to establish remission of Cushing disease 

are not universally agreed upon, which hinders direct  

comparison between outcome studies.7

Studies that cover a considerable amount of surgical 

experience have been published that indicate that trans-

sphenoidal surgery might lead to remission of Cushing 

disease in 70–90% of patients (Table 1). Factors suggested 

to influence the outcome of pituitary surgery include the 

size and extent of the tumor, the identification of a tumor 

in the sella turcica on an MRI scan before surgery, during 

the operation or in pathology, and the surgeon’s level 

of experience.13,15,20,21,25–28

The data from several studies indicate that remis-

sion rates following surgery are higher among patients 

with microadenomas than among those with macro-

adenomas.15,23,29 In some, but not all, studies, higher 

remission rates have been reported among patients for 

whom a tumor is visualized during an MRI scan before 

surgery in comparison to those with no visible tumor 

on imaging.25,26 Similarly, some studies have suggested 

that identification of a tumor by the surgeon during the 

operation27 or the presence of a pituitary gland adenoma 

on pathologic examination are associated with increased 

remission rates.20,28 However, there are clearly patients 

who have experienced lasting remission without an 

adenoma being confirmed by pathology.26,30 In these 

patients, it has been suggested that the small, fragile tissue 

specimen might have not survived handling and process-

ing. It is presumed that the tumor was destroyed without 

obtaining a specimen for analysis, so that the patients 

experience remission without a pathologic diagnosis 

being established.

Some data indicate that the use of an endoscopic 

approach to the sella turcica might lead to remission  

at a rate comparable to that reported in studies that used 

a microscopic approach.31 However, conversion from 

the endoscopic approach to the microscopic approach 

might be needed in some patients (for example, if 

distorted anatomy or mucosal bleeding obscure the 

surgeon’s view).32 Additional data are required to 

compare outcomes of patients operated on using these 

two methods.

Patients thought to be in remission are started on 

short-acting glucocorticoid replacement therapy (pred-

ni sone, prednisolone or hydrocortisone) with regular, 

periodic reassessment of early morning serum levels 

of cortisol measured 24 h after the most recent dose of 

gluco corticoid to monitor for the recovery of the HPA 

axis, which usually takes 6–12 months. Glucocorticoid 

replacement might be safely discontinued when serum 

levels of cortisol (either at baseline, measured in the 

morning, or after cosyntropin administration to stimu-

late cortisol secretion) exceed 496.6 nmol/l. Lifelong 

follow-up is needed in all patients with Cushing disease 

thought to be in remission, as they are at long-term risk 

of relapse.

Figure 2 | Management of patients with Cushing disease.
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If recurrent or persistent
Cushing disease present

 FOCUS ON PITUITARY TUMORS

© 2011 Macmillan Publishers Limited. All rights reserved

NATURE REVIEWS | ENDOCRINOLOGY  VOLUME 7 | MAY 2011 | 281

of suppression of the hypothalamic–pituitary–adrenal 

(HPA) axis.16 During this period, glucocorticoid replace-

ment is needed to prevent symptomatic adrenal insuf-

ficiency. The timing of the initiation of replacement 

therapy varies among different institutions. In some hos-

pitals, glucocorticoid replacement is not given during the 

early period after surgery (typically 2–4 days). Instead, 

patients are followed-up with clinical and biochemical 

assessments to detect evidence of hypoadrenalism, which 

indicates biochemical remission of hypercortisolism, 

before glucocorticoid replacement is begun.17,18 This 

practice requires prolonged inpatient monitoring, which 

might not be logistically feasible in many hospitals. In 

other institutions (including ours), therefore, patients 

are discharged early (24–36 h after surgery) and are 

given a low (nonsuppressive) dose of dexamethasone to 

prevent clinical hypoadrenalism while laboratory testing 

takes place to determine whether biochemical remission 

has occurred.15

Surgical outcomes—remission criteria

Patients who are entering remission might experience 

glucocorticoid withdrawal symptoms, even if gluco-

corticoid replacement has been administered in the early 

period after surgery. In some patients, supra physiologic 

glucocorticoid doses might temporarily need to be 

administered to prevent severe symptoms, including 

nausea or vomiting, fatigue or diffuse achiness. For 

patients in remission, withdrawal symptoms become 

gradually attenuated and the physical manifestations of 

Cushing disease gradually wane over several months.

The laboratory tests and end points used to determine 

whether remission of Cushing disease has occurred 

vary between institutions and studies, and include very  

low early-morning serum levels of cortisol or ACTH, low 

24 h urine free cortisol levels, and normal cortisol sup-

pression in response to dexamethasone administration 

(either 1 mg or 2 mg dexamethasone), measured in the 

first 2 weeks after surgery.15,19–23 In a study published in 

2008, low late-night salivary levels of cortisol were pro-

posed as a sensitive test to confirm remission.24 However, 

in contrast to the diagnosis of Cushing disease, for which 

pertinent consensus criteria have been proposed, the 

criteria used to establish remission of Cushing disease 

are not universally agreed upon, which hinders direct  

comparison between outcome studies.7

Studies that cover a considerable amount of surgical 

experience have been published that indicate that trans-

sphenoidal surgery might lead to remission of Cushing 

disease in 70–90% of patients (Table 1). Factors suggested 

to influence the outcome of pituitary surgery include the 

size and extent of the tumor, the identification of a tumor 

in the sella turcica on an MRI scan before surgery, during 

the operation or in pathology, and the surgeon’s level 

of experience.13,15,20,21,25–28

The data from several studies indicate that remis-

sion rates following surgery are higher among patients 

with microadenomas than among those with macro-

adenomas.15,23,29 In some, but not all, studies, higher 

remission rates have been reported among patients for 

whom a tumor is visualized during an MRI scan before 

surgery in comparison to those with no visible tumor 

on imaging.25,26 Similarly, some studies have suggested 

that identification of a tumor by the surgeon during the 

operation27 or the presence of a pituitary gland adenoma 

on pathologic examination are associated with increased 

remission rates.20,28 However, there are clearly patients 

who have experienced lasting remission without an 

adenoma being confirmed by pathology.26,30 In these 

patients, it has been suggested that the small, fragile tissue 

specimen might have not survived handling and process-

ing. It is presumed that the tumor was destroyed without 

obtaining a specimen for analysis, so that the patients 

experience remission without a pathologic diagnosis 

being established.

Some data indicate that the use of an endoscopic 

approach to the sella turcica might lead to remission  

at a rate comparable to that reported in studies that used 

a microscopic approach.31 However, conversion from 

the endoscopic approach to the microscopic approach 

might be needed in some patients (for example, if 

distorted anatomy or mucosal bleeding obscure the 

surgeon’s view).32 Additional data are required to 

compare outcomes of patients operated on using these 

two methods.

Patients thought to be in remission are started on 

short-acting glucocorticoid replacement therapy (pred-

ni sone, prednisolone or hydrocortisone) with regular, 

periodic reassessment of early morning serum levels 

of cortisol measured 24 h after the most recent dose of 

gluco corticoid to monitor for the recovery of the HPA 

axis, which usually takes 6–12 months. Glucocorticoid 

replacement might be safely discontinued when serum 

levels of cortisol (either at baseline, measured in the 

morning, or after cosyntropin administration to stimu-

late cortisol secretion) exceed 496.6 nmol/l. Lifelong 

follow-up is needed in all patients with Cushing disease 

thought to be in remission, as they are at long-term risk 

of relapse.

Figure 2 | Management of patients with Cushing disease.
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reoperation is associated with a higher risk of anterior 

hypopituitarism and cerebrospinal fluid leak compared 

to the first operation.17 Patients with the rather uncom-

mon ACTH-secreting macroadenomas might not benefit 

from a second surgical procedure, particularly if tumor 

invasion into the cavernous sinus or sphenoid was 

demon strated at the time of initial pituitary surgery.

Radiation therapy

With the exception of patients who are unfit or decline 

surgery, radiation therapy is generally used as a second-

line option in patients with Cushing disease who do not 

respond to pituitary surgery. Compared to surgery, the 

major caveats associated with radiation therapy include 

the long delay between therapy and a biochemical 

response and the considerable risk of hypopituitarism.

Techniques

The techniques used to deliver radiation therapy to the 

pituitary gland continue to evolve. Conventional frac-

tionated radiation therapy has been used for decades to 

treat patients with pituitary gland adenomas, including 

those with Cushing disease.46,47 This approach involves 

administration of photons delivered through several 

portals focused on the target tissue. The treatment is 

administered in multiple small doses over a period of 

several (5–6) weeks and generally leads to low-dose 

irradia tion of brain tissue outside the sella turcica.

In addition to conventional fractionated photon beam 

radiation therapy, a number of approaches have been 

developed to deliver precisely-focused (stereotactic) 

radiation therapy to the pituitary gland, aimed at mini-

mizing exposure to normal brain tissue. Radiation beams 

Table 1 | Outcome studies of transsphenoidal surgery for Cushing disease

Study Number  
of patients

Follow-up  
(mean or median 
in months)

Overall remission 
rate (% patients)

Recurrence rate 
(% patients)

Time to relapse 
(mean or median 
in months)

Bochicchio et al.25 668 46 76 13 39

Bakiri et al.106 50 92 72 8 40

Knappe et al.107 310 43 85 11 NA

Sonino et al.19 103 72 77 26 (at 10 years) 72

Blevins et al.29 106 62 85 16 8–142 (range)

Invitti et al.20 236 28 69 17 6–84 (range)

Semple et al.14 105 NA 75 NA NA

Swearingen et al.15 161 96 85 7 68

Barbetta et al.37 68 58 90 21 36

Cavagnini et al.108 300 NA 70 15 NA

Chee et al.27 61 88 79 15 76

Estrada et al.34 109 61 69 21 12–110 (range)

Rees et al.26 53 72 77 5 25

Shimon et al.23 74 50 78 5 44

Yap et al.30 89 92 69 11 36

Chen et al.36 174 60 82 14 28

Flitsch et al.109 147 61 98 5.5 44

Pereira et al.41 78 86 72 9 84

Hammer et al.21 289 133 82 9 59

Rollin et al.22 48 58 88 5 60

Salenave et al.110 54 19.9 82 19.5 19.9

Atkinson et al.111 63 115 71 22 62

Esposito et al.35 40 32 79.5 3 20

Hofmann et al.112 100 18.8 75 4.8 NA

Acebes et al.113 44 49 89 7.7 55

Rollin et al.114 103 72 85 6.8 44

Hofmann et al.115 426 72.3 68.5 15 73

Prevedello et al.116 167 40 80 12.8 50

Patil et al.18 215 45 85.6 17.4 39

Fomekong et al.117 40 86 80 9.4 54

Jagannathan et al.118 261 84 92 2 56

All studies included 40 or more patients and were published since 1995. Abbreviation: NA, not available.
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 Test al desametasone 1 mg

 Cortisolo < 2 mg/dl (< 50 nmol/L) nel 1° mese post-chirurgia

 Cortisolo < 3 mg/dl (< 84 nmol/L) per un periodo protratto

 Cortisolo > 5 mg/dl (> 140 nmol/L) 

Surgical management and outcomes in patients with Cushing

disease with negative pituitary magnetic resonance imaging.

Yamada S, et al. World Neurosurg ‘12
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Abstract | Cushing disease is caused by a corticotroph tumor of the pituitary gland. Patients with Cushing 

disease are usually treated with transsphenoidal surgery, as this approach leads to remission in 70–90% 

of cases and is associated with low morbidity when performed by experienced pituitary gland surgeons. 

Nonetheless, among patients in postoperative remission, the risk of recurrence of Cushing disease could 

reach 20–25% at 10 years after surgery. Patients with persistent or recurrent Cushing disease might, 

therefore, benefit from a second pituitary operation (which leads to remission in 50–70% of cases), radiation 

therapy to the pituitary gland or bilateral adrenalectomy. Remission after radiation therapy occurs in ~85% 

of patients with Cushing disease after a considerable latency period. Interim medical therapy is generally 

advisable after patients receive radiation therapy because of the long latency period. Bilateral adrenalectomy 

might be considered in patients who do not improve following transsphenoidal surgery, particularly 

patients who are very ill and require rapid control of hypercortisolism, or those wishing to avoid the risk of 

hypopituitarism associated with radiation therapy. Adrenalectomized patients require lifelong adrenal hormone 

replacement and are at risk of Nelson syndrome. The development of medical therapies with improved efficacy 

might influence the management of this challenging condition.

Tritos, N. A. et al. Nat. Rev. Endocrinol. 7, 279–289 (2011); published online 8 February 2011; doi:10.1038/ nrendo.2011.12

Introduct ion
Originally described by Harvey Cushing,1,2 Cushing 

disease is the most frequent cause of endogenous hyper-

cortisolism (Figure 1). Cushing disease is caused by a 

tumor originating from the corticotroph cells of the 

pituitary gland, or rarely by corticotroph hyperplasia as a 

result of ectopic corticotropin-releasing hormone (CRH) 

secretion, which leads to excess adrenocorticotropic 

hormone (ACTH).3,4

Despite major advances in diagnosis and therapy, 

Cushing disease is frequently a challenge for the cli-

nician. This Review summarizes data on the efficacy 

and safety of established therapies for patients with 

Cushing disease and highlights agents that are being 

investigated as possible future therapies for patients 

with this condition. Although beyond the scope of the 

present article, it should be noted that the management 

of the multiple comorbidities associ ated with Cushing 

disease —including cardiovascular, metabolic, catabolic, 

immuno suppressive and psychiatric complications—is 

very important in optimiz ing patient outcomes.5

Pituitary surgery
Transsphenoidal surgery is usually the treatment of 

choice for most patients with Cushing disease, as it 

typically leads to rapid and lasting remission of hyper-

cortisolism while preserving the function of the pituitary 

gland and adrenal glands in most patients (Figure 2).6

Evaluation before surgery

Establishing the presence of pathological hyper cortisol-

ism and elucidating its etiology are critical to patient 
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Learning objectives

Upon completion of this activity, participants should be able to: 

1 Analyze surgical techniques for Cushing disease.

2 Evaluate the efficacy of surgery for Cushing disease.

3 Effectively evaluate patients for remission of Cushing disease.

4 Assess treatment options for patients who do not achieve 

remission of Cushing disease following initial therapy.
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Pieters GF et al. JCEM ‘89
Assessment of endocrine function after

transsphenoidal surgery for Cushing's disease.

McCance DE et al. Clin Endocrinol (Oxf) ‘93

Transsphenoidal resection in Cushing's disease: 

undetectable serum cortisol as the definition

of successful treatment.

Trainer Pj et al. Clin Endocrinol (Oxf) ‘93
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Cortisolo 

 < 50 nmol/L        (2 mg/dL)

 50 – 140 nmol/L (2 – 5  mg/dL)

 > 140 nmol/L      (5 mg/dL)

Cortisoluria

 < 20 mg/24 h

 20-100 mg/24 h

 > 100 mg/24 h

remissione probabile 

(80-100%)

Se > 6 settimane: 

rivalutazione

remissione probabile

remissione dubbia

persistenza di malattia

JCEM ‘08

?

?

?
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Discussion

Postsurgical normalization of plasma and urinary cortisol
and recovery of normal dexamethasone suppressibility have
been considered as criteria for successful surgery in some
series (2, 11, 12, 22, 23), but our results demonstrate that more
strict criteria are needed. Patients in group III had quanti-
tative normalization of adrenocortical function after surgery,
but functional abnormalities characteristic of Cushing’s dis-
ease (absence of circadian rhythm and stress response) per-
sisted; and, inmost cases (64%), hypercortisolism reappeared
during follow-up. Adrenocortical function is dependent, in
these patients, on corticotroph cells not inhibited in the im-
mediate postsurgical period andwith autonomous behavior,
without hypothalamus-dependent characteristics. These
findings must be related to persistence of tumoral cells after
an incomplete tumor resection, whose subsequent growth is
responsible for the relapse of the hypercortisolism. We could
not find any parameter able to predict the long-term evolu-
tion of these patients. Postsurgical urinary cortisol and time
of follow-up were similar in patients who recurred and those
who did not. Moreover, the clinical symptoms improved in
all cases; and, in our experience, pituitary irradiation effec-
tiveness is not dependent on the time from surgery (16).
Therefore, in our opinion, these patients should not receive
any additional treatment until hypercortisolism recurs.
Postsurgical hypocortisolism does not always imply a

good long-term prognosis in our series. Patients in group II
achieved postsurgical adrenal insufficiency, some of them
normalized the cortisol response to stress, but none normal-
ized the cortisol circadian rhythm. In this group, hypercor-
tisolism recurred in 50% of patients; actually, once the ad-
renal insufficiency is over, they are very similar to patients
in group III, regarding abnormalities in cortisol circadian
rhythm and in percentage of recurrences (50% vs. 64%). Dif-
ferences between these groups (postoperative adrenal insuf-
ficiency and, in most cases, recovery of stress response in
group II) are likely to depend on the quantity of residual
tumor cells. In the patients in group II, these cells seem to be
insufficient to prevent postsurgical hypocortisolism and to
contribute, to a lesser extent, to the adrenal function at the
moment the patients were evaluated, so that hypothalamic
CRH is less inhibited and can respond, in most cases, to a
potent pharmacological stimulus as hypoglycemia.
Our results confirm the impossibility of establishing which

patients are really cured in the immediate postoperative pe-
riod. No significant differences were found in postsurgical
plasma cortisol between patients in groups I and II; and, even
if adrenal insufficiency was significantly longer in patients in
group I, there was a considerable overlap between both
groups (Table 2). Differences between groups I and II became
obvious after the adrenal insufficiency stage. Patients in
group I had a complete normalization of the adrenocortical
function, and their long-term prognosis was excellent, with
only one case (3%) of recurrent disease 9 yr after surgery. The
main difference between this group and the rest is the cortisol
circadian rhythm recuperation. Our results suggest that this
is the most sensitive test to detect persistent tumoral corti-
cotrophs. Nocturnal ACTH secretion, responsible for the ab-
sence of cortisol circadian rhythm, is autonomous, indepen-
dent from the hypothalamic regulation, and probably
dependent on tumoral cells.
An undetectable postoperative plasma cortisol has been

considered necessary for a favorable long-term prognosis in
some series (24). Our results do not confirm this concept,
because postoperative plasma cortisol in patients in group I
is not necessarily undetectable.
No presurgical characteristics predict postoperative evo-

lution; but in our series, none of the patients with a mac-
roadenoma achieved the functional demands of group I. This
confirms a greater difficulty in obtaining a complete surgical
resection of macroadenomas (25).
Our study outlines the importance of long-term follow-up

in patients with Cushing’s disease. An immediate postsur-
gical evaluation can easily identify surgical failures (patients
with persistent hypercortisolism or with normal plasma and

TABLE 2. Postsurgical plasma cort isol, t ime of adrenal insufficiency and percentage of recurrences dur ing fol low-up in 58 pat ients with
corrected hypercor t isol ism after t ranssphenoidal surgery for Cushing’s disease

Group I Group I I Group I I I

Number of pat ients 33 8 17
Post-surgical plasma cort isol (nM) 46.9 30.3 60.7 38.6 306.2 91
Months of adrenal insufficiency 18.2 (6–34) 10.4 (2–15) 0
Recurrences, n (%) 1 (3.4) 4 (50) 11 (64.7)
Follow-up (months) 69.8 (18–175) 68.8 (15–198) 39.1 (6–103)

Classificat ion cr iter ia for different groups are detailed elsewhere in the text . Postsurgical plasma cort isol is presented as mean SD, durat ion
of adrenal insufficiency and fol low-up are presented as mean and range.

F IG. 2. Kaplan-Meier est imates of hypercor t isol ism-free survival af-
ter t ranssphenoidal surgery in 58 pat ients with Cushing’s disease.
Significant difference was found in the probabil i ty of hypercor t i-
sol ism-free survival between group I and groups I I and I I I (P 0.001).
No significant difference was found between groups I I and I I I . Clas-
sificat ion cr iter ia for different groups are detailed elsewhere in the
text .

5698 J Clin Endocr inol Metab, December 2001, 86(12):5695–5699 Estrada et al . • Cushing’s Disease Surgery Cure Criter ion
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GRUPPO I
Remissione precoce

(ipo- eucortisolismo)

GRUPPO II
No remissione

(ipercortisolismo)

GRUPPO III
Remissione ritardata

(iper- > ipocortisolismo)

5.6%



 Remissione precoce: cortisolo < 5 mg/dL nei 7 giorni successivi 

all’intervento chirurgico 

 Remissione prolungata: cortisolo basso per almeno 6 mesi con 

necessità di terapia sostitutiva

 Remissione ritardata: cortisolo/cortisoluria normale o elevata 

per 1-3-6 mesi successivi all’intervento chirurgico
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 Cellule corticotrope non tumorali che continuano ad avere

una normale secrezione senza indurre ipocortisolismo

 Interferenza degli inbitori della steroidogenesi

 Cellule corticotrope tumorali residuali in numero basso per

stimolare una dosabile secrezione di cortisolo sia basale
che stimolata

 Macroadenoma (ruolo dell’ACTH)

 Necrosi tardiva delle cellule adenomatose residue

 Terapia steroidea

 Iperplasia surrenalica con parziale autonomia

per la cronica esposizione all’ACTH
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No linee guida

 Fattori rischio recidiva:

 Cortisolo post chirurgia

 Terapia sostitutiva 

 Dimensioni adenoma, invasività, sede ….
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Follow up personalizzato:

 1-7 gg post-chirurgia

 Dopo 1, 3 – 6 mesi

 Ogni 6 mesi per 5 anni

 Ogni anno dopo 5 anni dalla chirurgia 

Cushing's disease.

Bertagna X et al. Best Pract Res Endocrinol Metab ’09
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 Impossibilità di stabilire quali pz sono realmente “curati”         

nel periodo post-chirurgico

 Attendere nadir del cortisolo (fino a 6 mesi)

 Necessità di un follow up esteso (tutta la vita?)

 “Remissione” termine più corretto rispetto a “guarigione”
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Ipocortisolismo post-chirurgico

fattore indicativo ma non certo

di remissione

c
o

rtiso
lo

re
c

id
iv

a

Ipercortisolismo post-chirurgico 

fattore indicativo ma non certo

di recidiva

follow up 


