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Abstract

Objective Transsphenoidal surgery is the procedure of
choice in Cushing disease (CD), with immediate post-oper-
ative remission rates ranging between 59 and 94 % and
recurrence rates between 3 and 46 %, both depending upon
the definition criteria and the duration of the follow-up. Our
aim was to assess the rate of remission, recurrence and per-
sistence of the disease after the first treatment and to identify
predictors of remission in the CD population of our center.
Methods Retrospective cohort study of the patients
diagnosed of CD and with follow-up in our center between
1974 and 2011. We analyzed 41 patients (35 women and 6
men) with a mean age at diagnosis of 34 £ 13 years. The
mean follow-up was 14 £ 10 years (range 1-37 years) and
the median of follow-up period was 6.68 years.

Results  Thirty-five (85.4 %) patients underwent transsphe-
noidal surgery as first treatment option. Histopathological
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evidence of a pituitary adenoma was registered in 17 (48.5 %)
patients. Thirty-two (78 %) patients achieved disease remis-
sion after the first treatment, 21 (65.6 %) of them presented
disease recurrence. Persistent disease was observed in 9
(22 %) patients. Twelve (29.3 %) subjects developed post-
surgical adrenal insufficiency, 7 of which (70 %) achieved
stable remission. Two parameters were found to be significant
predictors of remission after the first treatment: age at disease
diagnosis and the development of adrenal insufficiency (cor-
tisol <3 pg/dl) in the immediate post-operative state.
Conclusions We report a high recurrence rate, at least
partially attributable to the long follow-up time. Early post-
surgery adrenal insufficiency predicts remission. Hypopi-
tuitarism was also very prevalent, and strongly associated
with radiotherapy. These results lead us to the conclusion
that CD needs a life-long strict follow-up.
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Introduction

Cushing’s disease (CD), although rare, is the most common
cause of endogenous hypercortisolism, with an incidence
ranging from 1.2 to 2 patients/million per year. It is associ-
ated with reduced life expectancy and quality of life, and
with an increase in cardiometabolic risk that persists until
several years after remission. The endogenous hypercorti-
solism causes an increase in morbidity through changes in
body composition (central obesity, osteoporosis and sarco-
penia), a prothrombotic state, impaired metabolic profile
(dyslipidemia, insulin resistance and type 2 diabetes melli-
tus), and hypertension [1-3].

The most common cause of CD is the the ACTH-secreting
pituitary microadenoma; nowadays, its surgical resection is
the first choice of treatment for the control of hypercorti-
solism. In case of surgical failure or recurrence of the disease
the second line of treatment may be a second surgical
intervention, radiotherapy or bilateral adrenalectomy.
Medical therapy is used for the control of hypercortisolism
when remission is delayed or not achieved [1-3].

Transsphenoidal surgery (TSS) remains the procedure of
choice with immediate post-operative remission rates ranging
between 59 and 94 % in specialized centers. This wide range
is due to the variability in defining remission in each study, the
inclusion or not of macroadenomas, the number of the patients
studied and the experience of surgical team [2, 4-19].

Recurrence rate of CD ranges between 3 and 46 %,
depending both on the definition criteria and the duration of
the follow-up. In different series, with various post-oper-
ative protocols, several factors are identified that can pre-
dict the evolution of CD. The most remarkable is
postoperative hypocortisolism, identified by serum cortisol
levels ranging from <1.8 to <5 mcg/dl in different studies,
and a prolonged postoperatory suppression of the hypo-
thalamic—pituitary—adrenal axis, which has been associated
with a significant low rate of disease recurrence [4-20].

From this background on, we decided to perform a
review of the patients with CD followed in our center from
the 70’s to the present, in order to assess the rate of
remission, recurrence and persistence of the disease after
the first treatment; to evaluate the presence of co-morbid-
ities before treatment and after remission; to identify pre-
dictors of remission; and to quantify the presence of
hypopituitarism after several years of follow-up.

Materials and methods

Patients cohort

Retrospective cohort study of patients diagnosed of CD
between 1974 and 2011 followed in the Endocrinology

Department of the Hospital Clinic of Barcelona. Data
were collected from the medical history records
(Fig. 1).

We included all patients with diagnosis and follow-up in
our center and excluded patients referred only for specific
procedures such as inferior petrosal sinus sampling (IPSS),
in whom we lacked follow-up data. We analyzed 41
patients (35 women and 6 men) with a mean age at diag-
nosis of 34 £ 13 years (15-64). Thirty-five patients
underwent transsphenoidal surgery as the first treatment.
Bilateral adrenalectomy was employed as first line therapy
in three patients diagnosed before 1980 and radiotherapy in
other three diagnosed between 1980 and 1989.

Pre-surgical assessment

The diagnosis of endogenous hypercortisolism was con-
firmed by increased urinary free cortisol (UFC), loss of
circadian rhythm (evidenced by high midnight cortisol
levels measured in serum until 2007, and in salivary
samples thereafter) and lack of suppression of cortisol
secretion after either a single 1 mg dose, or 0.5 mg/6 h/
48 h dexamethasone.

Diagnosis of ACTH-dependent hypercortisolism of
pituitary origin was established following both the Euro-
pean Society of Endocrinology (ESE) and the endocrine
society guidelines, by the 8 mg dexamethasone test.

Pituitary magnetic resonance imaging (MRI) was per-
formed in most patients for tumor localization, except in
some of the earlier cases in whom computed tomography
(CT) was employed. Fifteen patients underwent IPSS; in all
cases it confirmed the pituitary origin. IPSS indications
were the absence of a tumor on MRI (normal MRI) in eight
patients, an uncertain image in three patients, a partially
empty sella in one patient, and a suspected ectopic origin in
the remaining three. Differential diagnosis between pitui-
tary and ectopic ACTH dependent Cushing syndrome was
mainly based on the 8 mg DST, but all doubtful cases,
inconclusive or suspicious of ectopic origin and patients
with normal pituitary MRI underwent IPSS. All 14 IPSS
(11 for negative MRI and 3 for suspected ectopic ACTH)
confirmed the pituitary origin of ACTH.

Data on cardiometabolic comorbidities at diagnosis,
namely obesity (body mass index >30 kg/m?), acute ath-
erothrombotic events, hypertension, type 2 diabetes melli-
tus (DM2) and dyslipidemia were either obtained from the
clinical history or deduced from the medical therapy with
antihypertensive, oral antidiabetic or lipid-lowering drugs.
Osteoporosis (defined by a T score less than —2.5 on lumbar
densitometry), hypogonadism and other clinical symptoms
considered to be secondary to the endogenous hypercorti-
solism were also registered.
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Fig. 1 Study cohort selected
from the whole serie of Cushing

Patients with Cushing’s
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Surgical approach

Due to the long period of time encompassed by our review
(almost 40 years), procedures have evolved and changed.
Furthermore, neurosurgical treatment in our cohort has
been successively performed by two teams, one prior to
2003, and other from that year on. Surgery consisted in
selective transsphenoidal adenomectomy in 31 patients,
transsphenoidal hemi-hypophysectomy in three patients
and hypophysectomy in one patient. Transsphenoidal
endoscopic surgery was introduced since 2005. Moreover
three patients underwent bilateral adrenalectomy as a first
line treatment.

Post-surgical assessment

The mean follow-up of the serie was 14 & 10 years (range
1-37 years) and the median of follow-up was 6.68 years.
Patients were evaluated postoperatively at 48 h and
1 month, then every 3—4 months during the first year or till
remission, every 6 months in the second year and annually
thereafter. Comorbidities as defined above were registered
all along follow-up.

Persistent disease was defined by the persistence after
treatment of endogenous hypercortisolism, demonstrated
by the high UFC levels, by the increased midnight salivary
cortisol from 2007 on, and by the persistence of clinical
features.

Remission was defined as either post-operative cortisol
insufficiency with the need for glucocorticoid (GC)
replacement treatment or normalization of hypercortisol-
ism and recovery of the circadian rhythm of serum or
salivary cortisol with normal functional tests excluding
recurrence of the disease.
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Recurrence of the disease was defined in most patients
by the lack of suppression of cortisol after 1 mg dexa-
methasone and, in a few, after 0.5 mg/6 h for 48 h, toge-
ther with elevated UFC and/or midnight salivary cortisol
after a period of remission and by the reappearance of
hypercortisolaemic features.

Moreover in every patient functional tests were per-
formed, like low dose suppression test with DST 1 mg or
0.5 mg/6 h/2 days. In conclusion all patients underwent the
same diagnostic tests, either to confirm remission, recur-
rence or persistence of disease.

Adrenal Insufficiency: has been defined by the presence
of serum cortisol level below 3 mcg/dl.

Time of disease activity: time of exposure to hypercor-
tisolism, arbitrarily considered from diagnosis to
remission.

Exposure time before diagnosis/durations of symptoms
before diagnosis: although we believe that it is a
subjective parameter we have included it in the analysis.
We considered the time from onset of symptoms to
diagnosis.

To assess possible predictors of remission in our cohort,
we divided it firstly into two groups; patients in remission
versus patients with persistent disease after the first treat-
ment. Thereafter we divided it into three groups: patients in
remission after first treatment, patients in remission after
two or more treatments and patients with persistent disease.
Moreover, we anlysed the whole cohort by dividing it into
groups according to time of disease activity: <5 years,
between 5 and 10 years and over 10 years. Finally, we
compared the last decade versus the previous period, in
order to quantify changes between surgical teams and to
evaluate changes in time.
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Laboratory parameters

Hormonal analysis was performed in the hormonal labo-
ratory of our center applying the standard procedures.

Statistical analysis

Quantitative data are presented as median and range,
compared between groups with non-parametric test and
ANOVA when more than two groups were involved.
Categorical data are summarized as counts and percentages
of subjects in each category and compared with Chi square
or Fisher’s exact test. A logistic regression model was
employed to identify predictors of remission. Statistical
significance was set at a P value <0.05. Data were analyzed
with the statistic software SPSS 17.

Results
Baseline data

Of the 41 patients included in the study, 35 (85.4 %) were
females. The mean age at diagnosis was 34 £ 13 years
(range 15-64 years). The most frequent clinical features
were weight gain in 24 (58.5 %), hypogonadism in 20
(48.8 %) and hirsutism in 5 (12.2 %). The laboratory
characteristicas were: UFC 336.9 £+ 140.6 pg/24 h (NV:
20-100 pg/24 h), mean basal serum cortisol
26.6 = 7.8 pg/dl (NV: 10-25 pg/dl), mean night serum
cortisol 23 =+ 9.8 pg/dl (NV: 2-10 pg/dl), serum ACTH
67.7 £ 38.26 pg/ml (NV: 10-60 pg/ml), mean serum cor-
tisol after 1 mg overnight dexamethasone suppression test
14.3 £ 5.7 pg/dl (VN <1.8 pg/dl) and mean serum cortisol
after 8 mg dexamethasone suppression test 6.3 £ 5.7 pg/dl
(<50 % of baseline cortisol). Of all 38 pituitary images
analyzed, 10 patients (24.4 %) had no visible adenoma on
pituitary CT or MRI and three (7.3 %) had an empty sella.
Six patients (14.6 %) had a macroadenoma and 19
(46.3 %) had a microadenoma. No pituitary images were
available from three patients. The diagnosis of micro or
macroadenoma was based on the pituitary imaging reports.

Treatment outcomes

Thirty-five (85.4 %) patients underwent transsphenoidal
surgery as first treatment option, three patients underwent
bilateral adrenalectomy and adjuvant pituitary radiotherapy
and other three were initially treated with conventional 3D
pituitary radiotherapy. These last six patients were diag-
nosed and treated before 1985.

Histopathological evidence of a pituitary adenoma was
reported in seventeen (48.5 %) patients, whilein 11 (31.4 %)

Table 1 Preoperative data of Cushing’s disease patients with
remission and persistent disease after first treatment

Remission Failure (n:9) P value
(n:32)
Gender ¢/3 30/2 5/4 0.015%*
Age (years) 32 £ 12 38 £ 16 0.255
Durations of symptoms 2.0 & 1.2 23+ 14 0.527
(years)
24 h-UFC (mcg/24 h) 347.03 £ 152.5 292.8 £ 589 0.212
Cortisol 8 h (mcg/dl) 259 £ 8.0 28.8 £7.28 0.403
Night cortisol (mecg/dl)  23.6 + 11.3 227 +£58 0.828
Plasma ACTH (pg/ml)  60.9 &+ 32.3 89.0 +49.8  0.092
1 mg-overnight 14 £ 5.16 15.09 £ 7.43 0.685
dexamethasone
cortisol
Microadenoma 16 3 0.645
Macroadenoma 4 2 0.668
Normal pituitary image 8 2 0.703
Postoperative adrenal 12 0 0.037%*
insufficiency®
Adenoma in 14 3 0.772
histopathology®
Normal pituitary in 9 2 0.671
histopathology®
Hypopituitarism 16 0.381
Panhypopituitarism 7 0.033%*
Mortality 0.535
** P < 0.05

4 Only patients that have underwent TSS as first therapeutic options
were included (n:35)

cases histological findings were informed as normal pitui-
tary. Seven out of the 11 patients with negative pituitary
pathology had underwent IPSS, which confirmed the pitui-
tary origin of ACTH production in all of them. IPSS had not
been performed in the remaining four patients as all standard
functional tests had been consistent with the central source,
and they had a pituitary microadenoma on MRI.

Thirty-two (78 %) patients achieved disease remission
after the first treatment; 21 (65.6 %) of them presented
disease Mean time to recurrence was
2.4 + 1.7 years (range 0.5-5 years). Persistent disease was
observed in 9 (22 %) patients. Twelve (29.3 %) subjects
developed post-surgical adrenal insufficiency. Mean time
to recovery of the hypothalamic—pituitary—adrenal axis was
20.8 £ 27.0 (0.5-84) months (Table 1).

recurrence.

Co-morbidities at diagnosis and after remission
The prevalence of co-morbidities at diagnosis was:

hypertension in 17 (41.5 %) patients, DM2 in 6 (14.6 %),
obesity in 29 (70.7 %), dyslipidemia in 18 (43.9 %),
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Table 2 Baseline differences
between patients with persistent

remission after the first

treatment versus after several
treatments versus persistent

disease

# P <0.05

% Only patients that have
underwent TSS as first
therapeutic options were

Remission after 1 Remission after several Persistent P value
treatment (n:10) treatments (n:23) disease (n: 8)
Age (years) 37 £13 30 £ 13 40 + 14 0.197
Gender 9/3 82 20/3 71 0.858
Durations of symptoms 1.8 4+ 1.3 1.8 £0.8 3.6 £ 1.6 0.009%*
(years)
24 h-UFC (mcg/24 h) 322.1 £ 120 352.2 £ 158.7 317.07 £ 147.09 0.851
Cortisol 8 h (mcg/dl) 212+ 34 299 + 8.5 25.06 £ 4.5 0.018**
Night cortisol (mcg/dl) 14.7 £ 5.4 28.01 + 8.9 149 + 1.03 0.018%**
Plasma ACTH (pg/ml)  72.3 + 35.8 72.8 £ 40.9 36.7 £ 15.5 0.224
1 mg-overnight 12.5 £ 552 15.0 + 6.22 15.9 + 4.06 0.558
dexamethasone
cortisol
Recurrence time (years) 0 22+15 3.0+ 1.9 0.333
Follow up time (years) 7.7 £ 5.1 184 £99 713 £53 0.001%*%*
Time of disease activity 2.5 £ 3.6 55445 6.6 £ 3.9 0.103
(years)
Microadenoma 5 8 6 0.267
Macroadenoma 1 3 2 0.280
Normal pituitary image 2 8 0 0.242
Postoperative adrenal 6 4 2 0.054
insufficiency®
Adenoma in 6 8 3 0.634
histopathology®
Normal pituitary in 3 6 2 0.640
histopathology®
Hypopituitarism 4 16 2 0.051
Panhypopituitarism 2 9 1 0.305

included (n:35)

osteoporosis in 10 (24.4 %), osteopenia in 7 (17.1 %),
hypogonadism in 20 (48.8 %) and hirsutism in 5 (12.2 %)
patients. After remission of Cushing’s disease, the only
significant change was observed in the rate of obesity,
which was reduced from 29 of 41 initially to 15 of 35 (x*
5.98, *P: 0.014). Mean time of remission in patients who
were evaluated was 11.7 4 9.2 years (range 1-33 years).

Major cardiovascular events (stroke, myocardial
infarction, pulmonary thromboembolism) were registered
in three patients: one patient had a stroke at the time of CD
diagnosis; one suffered a myocardial infarction and other
one had a stroke, both after CD remission.

Overall lethality index was 7.3; 75 % (2/3) being
females. Death causes were neoplasia in two patients, one
of sigma adenocarcinoma and the other one of lymphoma,
both after long term remission and the third patient in the
early postoperative state of a reintervention for an invasive
macroadenoma.

Predictors of remission of Cushing’s disease

One parameter was found to be a statistically significant
predictor of remission after the first treatment: the

@ Springer

development of adrenal insufficiency in the immediate
postoperative state [*P: 0.03 Exp (B) 0.129 CI 0.02-00.8].
Another parameter found was age at disease diagnosis,
although at the limit of statistically significance [P: 0.05
Exp (B) 1.08 CI 0.9-1.1].

When we subdivide the cohort of patients in a group
with active disease, another one cured after the first treat-
ment intent and a third one cured after several treatments,
we observe differences between these groups in terms of
duration of symptoms, levels of morning and midnight
serum cortisol at baseline, and the time of follow-up
(Table 2). Interestingly, if we divide the cohort according
to the time of disease activity there are no significant dif-
ferences between groups (Table 3).

No statistically significant differences were observed
when we divided the cohort in two groups according to the
year of diagnosis and treatment, and compare the last
decade with the years before.

Hypopituitarism rates

Hypopituitarism rate is high in our cohort. At least one
hormone deficiency is present in 22 (53.7 %) patients,
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Table 3 Baseline differences <5 years (n:26) 5-10 years (n:9) >10 years (n:6) P value
between groups before
treatment according to time of  Age (years) 36+ 13 28+ 15 34+ 13 0.371
disease activity Gender 9/3 21/5 8/1 6/0 0.459
Durations of symptoms (years) 22+13 1.6 £0.8 1.8 £0.8 0.501
24 h-UFC (mcg/24 h) 329.8 £ 1222 350.7 + 193.1 3535 £ 1845  0.937
Cortisol 8 h (mcg/dl) 263 £ 1.5 27.1 £ 84 283 £ 11.7 0911
Night cortisol (mcg/dl) 228 £74 27.6 £ 13.7 19.6 £ 13.5 0.575
Plasma ACTH (pg/ml) 68.8 £ 41.7 56.8 £29.8 95.0 £ 14.1 0.467
1 mg-overnight dexamethasone cortisol 13.9 &+ 6.1 15.6 £ 2.7 15.1 £ 83 0.864
Recurrence time (years) 1.8+ 1.2 29+1.9 27+ 2.1 0.443
Follow up time (years) 12.6 £ 10.8 151 £75 14.7 £ 8.7 0.776
Microadenoma 11 5 3 0.972
Macroadenoma 4 1 1 0.969
Normal pituitary image 5 3 2 0.965
Postoperative adrenal insufficiency® 10 2 0 0.193
Adenoma in histopathology® 11 3 3 0.817
2 Only patients that have Normal pituitary in histopathology® 6 3 2 0.818
underwent TSS as first Hypopituitarism 13 6 3 0.840
therapeutic options were Panhypopituitarism 6 4 2 0.489

included (n:35)

including corticotropin deficit in 18 (43.9 %) patients;
gonadotropin deficit in 12 (29.3 %); somatotropin deficit in
14 (34.1 %) and thyrotropin deficit in 14 (34.1 %) patients.
When considering only patients in remission, hypopituita-
rism rate is 60.6 % and panhypopituitarism in 33.3 %.
Corticotropin deficit was observed in 17 (51.5 %) patients,
gonadotropin deficit in 10 (30.3 %); somatotropin deficit in
11 (33.3 %) and thyrotropin deficit in 12 (36.4 %). Patients
who have received radiotherapy had more hypopituitarism
17/20 versus 7/14 (P: 0.05).

Discussion

The present study was designed to describe and investigate
recurrence rates and potential contributing factors to
recurrence in a large cohort of patients with CD treated in
our centre and with a prolonged follow-up. This is one of
the longest follow up studies underwent so far.

Our population presented a clear female predominance,
with a male to female ratio of 1:5.8, quite higher than
previously described series that range from 1:2 to 1:13 [3,
21]. The mechanisms involved in gender differences in CD
are unknown; however, estrogen responsiveness of corti-
cotroph adenoma tissue has been implicated [22, 23].

The most frequently registered co-morbidities at diag-
nosis were obesity, hypogonadism and hypertension. Our
data on clinical features present at diagnosis support pre-
vious findings [3].

Mortality was slightly lower in our series than in older
meta-analyses [24] and other recent reported series a [25,

26], maybe due to the fact that there was no cardiovascular
death. To note, that in our cohort the prevalence of car-
diovascular events from diagnosis to post-remission fol-
low-up is low. This may be due to the retrospective nature
of our analysis, as minor thromboembolic events, like
peripheral thrombosis, may be underrated in medical files,
even though we cannot consider that mortality has been
underrated.

Nevertheless, cardiovascular clinical morbidity and
mortality is lower than in the other series reported in the
literature. Although the small simple size could be the
argue, this results make us speculate that this could be due
to the low global cardiovascular mortality reported in the
nord-spanish Mediterranean regions as compared with
other European populations [27].

The observed remission rate after the first treatment was
of 78 %, with disease recurrence in 65.6 % of our patients.
Remission rates, persistence and recurrence in the litera-
ture, are of 59-90, 10-24 and 5-22 % respectively [4-20].
Therefore, when we compare with the data from our serie,
our remission rate is in the low average range. When
considering only patients with a diagnosis and treatment in
the last 10 years, our remission rate increases to 85.7 %,
fact that can be warranted by the advance in the trans-
sphenoidal surgery approach.

While the rate of persistence of the disease after the first
treatment is similar to the series described, our recurrence
rate after the first curative treatment is higher (21/32),
reaching 60 % of the study population, and being therefore
one of the highest described so far, probably due to the
long period of time and follow up of our cohort. If we
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consider only the last 10 years, the recurrence rate
decreases to 42.9 %. Patients with either persistent or
recurrent CD underwent further treatments, such as a sec-
ond transsphenoidal surgery and/or radiotherapy, and even
bilateral adrenalectomy in selected cases. CD recurred
along follow-up in 32 of the patients with remission after
their first treatment. Early adrenal insufficiency is a sig-
nificant predictor of remission; 75 % of the patients with
early adrenal insufficiency achieved stable remission, while
this was present only in 23 % of the patients with recur-
rence of the disease.

The identification of factors predictive of postoperative
clinical outcomes is important for both patients’ counsel-
ling and to guide further management. Previously sug-
gested predictors of remission and cure of CD include age
at diagnosis, presence of hypertension or diabetes [3, 24],
early and 6-week postoperative serum cortisol [20, 28, 29],
early postoperative serum ACTH [9], ACTH response to
CRH testing [30], postoperative metyrapone [31], desmo-
pressin testing [32], low-dose dexamethasone testing [33],
identification of tumor at surgery and an adenoma histol-
ogy positive for corticotropinoma [29, 34]. Our study
confirmed the previous findings on the predictive value of a
low early postoperative serum cortisol and probably the
age at diagnosis. The limited statistical power of this sec-
ond factor may be due to the small number of the sample.

Recent data have suggested that positive preoperative
MRI findings are associated with a higher chance of
achieving initial remission [19]. However, our data support
previous work in which preoperative MRI findings are not
predictive of long term cure [35].

Following pituitary surgery, careful ongoing expert
endocrine assessment is mandatory. Relapse incidence
increases as follow-up extends, and also as endocrine
assessment becomes more thorough [5, 36]. In our cohort,
follow-up time was associated with a higher rate of relapse,
the longer the follow-up the greater the chance of relapse.
But reassessing all the follow-up data, our conclusion is
that our results are partly due to the relatively long follow-
up. In our view, the main reason of the early recurrence
was the surgical outcome of the study population. Con-
sidering only the last 10 years, the recurrence rate drops to
42 % and a there was also a decrease in the number of
negative pituitary pathologic studies. We can conclude that
our surgical results have improved in recent years, although
the comparison did not reach statistical significance.

The overall rate of hypopituitarism observed in our
series was 53.7 %, significantly higher when compared to
other studies [3, 20]. Panhypopituitarism was observed in
29.3 %. Isolated corticotropin deficit was observed in
43.9 %, somatotropin and thyrotropin in 34.1 % and gon-
adotropin in 29.3 %, in concordance with data found in the
literature. The high rate of hypopituitarism is possibly due
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to the multiple treatments that many of these patients have
undergone due to the disease recurrence or persistence.

The retrospective nature of our study, covering a time
span of about 35 years, is its main limitation, as it implies
great difficulties in obtaining complete medical records,
variations along the years in definitions of disease activity,
changes in procedures and protocols, and even in the sur-
gical team. On the other hand, it may allow to achieve
better understanding of the long-term course of this com-
plex disease.
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