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Perioperative Quality of Life in Cushing’s
Disease

Vincent Chen Ye, Ryojo Akagami

ABSTRACT: Background: Our study evaluated the perioperative quality of life (QoL) in Cushing’s disease (CD) patients, along with
correlations between patient variables and cure rate. Methods: The 36-item Short-Form Health Survey (SF)-36 questionnaire was used to
assess perioperative QoL. Patients completed one survey preoperatively and two surveys postoperatively. Retrospective chart review was
conducted to collect SF-36 data as well as examine variables including: age, hospital stay, size of tumour, pathological diagnosis, timing of
cure, and complication rates. Statistical analysis was conducted on the scores reported by the SF-36, and were compared with the normal
Canadian population values, and to a sample of QoL from nonfunctioning pituitary tumour patients. This project was approved by
University of British Columbia Research Ethics Board #H15-01572. Results: In general, CD patients have relatively poor QoL that does
improve as expected when cured, but not quite to normal levels. Factors associated with cure included presence of macroadenoma,
confirmatory pathology, and patient age. Postoperative timing of cure appears to affect the durability of cure, with an immediate cure
having a higher durability rate than delayed cure. Most recurrences occurred within 10 months postoperatively. Conclusions: This review
of the perioperative QoL in CD helps to illustrate how QoL changes throughout the treatment process, how QoL compares to normal
Canadian population levels, and how QoL compares to patients with nonfunctioning pituitary adenomas. As treatment outcome has such a
high impact on QoL, the variables identified in this study will help to better inform patients about the treatment course.

RESUME: Qualité de vie périopératoire dans la maladie de Cushing. Contexte: Nous avons évalué la qualité de vie (QV) périopératoire chez
des patients atteints de la maladie de Cushing (MC) ainsi que les corrélations entre certaines variables et le taux de guérison chez les patients.
Meéthodologie: Nous avons utilisé le questionnaire SF-36 (36 item Short-Form Health Survey) pour évaluer la QV périopératoire des patients. Ils ont
complété un questionnaire avant la chirurgie et ils en ont complété deux apres la chirurgie. Nous avons effectué une revue de dossier rétrospective pour
recueillir les données du SF-36 ainsi que pour examiner certaines variables dont 1’age, la durée du séjour hospitalier, la taille de la tumeur, le diagnostic
anatomopathologique, le moment de la guérison et les taux de complication. Nous avons procédé a une analyse statistique des scores rapportés au SF-36 et
nous les avons comparés aux valeurs de la population canadienne normale et a celles d’un échantillon de patients ayant une tumeur pituitaire non
fonctionnelle. Cette étude a été approuvée par le Comité d’éthique de la recherche de 1’ Université de la Colombie-Britannique (#H15-01572). Résultats: En
général, les patients atteints de la MC avaient une QV médiocre qui s’est améliorée tel que prévu lorsque guéris, sans retour a des niveaux tout-a-fait
normaux. Les facteurs associés a la guérison étaient la présence d’un macroadénome, une confirmation du diagnostic en anatomopathologie et I’dge du
patient. Le moment de la guérison en période postopératoire semble influencer la durée de la guérison: une guérison immédiate apres la chirurgie étant plus
durable qu’une guérison tardive. La plupart des récidives sont survenues dans les 10 mois suivant la chirurgie. Conclusions: Cette revue de la QV
périopératoire dans la MC illustre comment la QV change au cours du traitement, comment elle se compare a celle de la population canadienne normale et a
celle de patients ayant des adénomes pituitaires non fonctionnels. Etant donné que le résultat du traitement a un impact important sur la QV, les variables
identifiées dans cette étude aideront a mieux informer les patients sur le traitement.
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A functional pituitary adenoma secreting adrenocorticotropic
hormone (ACTH) results in a condition known as Cushing’s
disease (CD), which falls under the larger spectrum of disorders
caused by excessive cortisol, collectively known as Cushing’s
syndrome (CS).* CD is the most common cause of spontaneous
CS, accounting for 60% to 70% of spontaneous cases.> Long-term
manifestations of hypercortisolemia include in varying
frequencies: obesity, diabetes mellitus, cardiovascular disease,
osteoporosis, and nephrolithiasis, among others.! The ACTH
excess in CD ultimately results in adrenal gland hyperproduction
of cortisol. Selective pituitary adenomectomy via transsphenoidal
surgery is currently the first line of treatment. Upon successful
tumour resection, the cortisol levels drop and the patient presents
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with symptoms of adrenal insufficiency because the body has
become so accustomed to hypercortisolemia, normal cortisol
levels are relatively too low. It takes many months for the normal
pituitary gland—Ieft behind at surgery—to bounce back to
produce normal levels of ACTH, having been heavily suppressed
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by the prolonged elevation in ACTH levels. In addition, the
remission rate for initial transsphenoidal surgery is reported
as 69% to 94%, whereas the recurrence rate following initially
successful surgery is 2% to 27%.*

Thus, there is a complex evolution of patient outcome in the
course of treatment with transsphenoidal surgery. Although
quality of life (QoL) has been examined in patients with pituitary
adenomas® and there is a large literature base on QoL in CS,58%a
thorough perioperative examination specifically of CD patients
are sparse’ examined perioperative QoL in CD patients, and we
hoped to build off their study by investigating clinical factors as
being predictive of QoL outcome.

We performed a retrospective chart review of prospectively
collected 36-item Short-Form Health Survey (SF-36) to compare
the CD patient’s life quality with that of the normal Canadian
population,'® and with that of patients with nonfunctioning
pituitary tumours at various time points in the treatment of CD.
This project was approved by University of British Columbia
Research Ethics Board #H15-01572.

METHODS

This was a retrospective study that examined patient information
relating to their medical outcome and their SF-36 questionnaire
scores. The SF-36 is one of the most used and validated measures of
general QoL.!! It is a general health questionnaire, not targeted at
any specific disease, and gives an oversight of general health across
multiple conditions and treatments. Results of the SF-36 form are
reported for eight health categories, with scores ranging from 0 to
100, with a higher score indicating better perceived health. Patient
QoL was evaluated using the SF-36 prospectively as per surgeon’s
regular care, preoperatively before surgical admission, at the first
postoperative follow up (mean follow-up time: 2.35 months)
and at a second postoperative appointment (mean follow-up time:
7.4 months). Although all patients were asked to fill out the
questionnaires, this was done voluntarily by patients and not all
patients completed questionnaires at all time points. All CD
patients operated on by the senior author between June 1, 2005, and
June 1, 2015, were examined for eligibility (n=51). All but one
patient had endoscopic transsphenoidal surgery (one patient had
a craniotomy for a large recurrent invasive tumour, and was
excluded from the study). Patients were included in the study if
at least one health questionnaire was completed and available
in the patient chart. A total of 43 patients met the inclusion
criteria, with 42 preoperative questionnaires scored, 34 first
postoperative questionnaires scored, and 11 second postoperative
questionnaires scored.

SF-36 health questionnaires were scored, and the results of the
eight categories were compared between the three time points,
against the normal Canadian population,'® and with SE-36 scores
from random patients with nonfunctioning pituitary adenomas
(n=20 convenience sample) operated on by the same
neurosurgeon. Statistical significance between patient scores and
normal population scores was analyzed using one-sample
Student’s t-tests in Microsoft Excel. The paucity of patients who
were not cured of CD (n=7) precluded use of statistics within this
group of patients. The eight health categories described by the
SF-36 are: vitality, physical functioning, bodily pain, general
health perceptions, physical role functioning, emotional role
functioning, social role functioning, and mental health.
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Other pertinent information was collected from patient charts
to try to find correlates with reported QoL. These variables
included: treatment efficacy, pathological diagnosis, size of
tumour, timing of cure, age at surgery, and hospital stay length.
The number of patients included in each measurement varied
depending on whether that information was available in the
patient file.

Treatment efficacy was measured as cure rate and defined as
clinical remission from CD (documentation by endocrinologist).
Durability is an extended measure of cure rate and is a binary
variable that looks at whether a patient was still in remission at the
time of their latest follow-up.

The examination of cure rate was then extended to involve
timing of cure. If a patient developed adrenal insufficiency during
his or her hospital stay and was started on steroid replacement
therapy before discharge, this was considered an immediate cure.
If postoperative cortisol remained elevated enough not to warrant
steroid replacement therapy upon discharge and the patient
went on to become clinically cured (again documented by
endocrinologist), this was considered a delayed cure. Immediate
and delayed cure were assessed for timing of cure. A total of 37
patients had the relevant information on cure timing.

Tumour characteristics, such as pathology and size, were
examined for correlation with treatment outcomes. The patho-
logical diagnoses in patient files with a known treatment outcome
were included (n =49). Pathological diagnoses were recorded as
being positive for pituitary adenoma, not diagnostic, and one
patient was diagnosed with Crooke’s hyaline changes. Tumour
size was evaluated using radiology reports. Tumours were
classified as either microadenomas (<1cm) or macroadenomas
(=1 cm). Forty-nine patients had radiology files indicating tumour
size included in their patient file along with a known treatment
outcome.

Complication rates were correlated with cure rates. Forty-four
patients were included. Complications were categorised into:
cerebrospinal fluid leak, diabetes insipidus, hypopituitarism,
hyponatremia, and complex (e.g. the patient developed more than
one of the aforementioned complications, developed other serious
complications such as sepsis, pneumonia, pulmonary embolism).

RESULTS
Perioperative Quality of Life in CD

The trend in CD patients is that the QoL is very poor
preoperatively, which slowly increases towards the values of the
normal Canadian population as the treatment course progresses.
There is a statistically significant difference between the scores of
CD patients and the scores of the normal Canadian population in
all eight subcategories of the SF-36 at both the preoperative
sampling and the first postoperative encounter. However, at the
second postoperative encounter, there is only a statistically
significant difference found in the bodily pain category. The raw
data show that the QoL scores in CD patients is still below the
normal population even at the second postoperative time point
(Figure 1 and Table 1).

For patients who were cured, their QoL correlates nicely with
the broader trend of QoL progression—QoL is very poor in the
preoperative stage and subsequently increases as the treatment
course progresses (Figure 2). Statistically significant difference
was found in SF-36 between CD cured patients and the


https://doi.org/10.1017/cjn.2016.295

Perioperative SF-36 Scores in Cushing's Disease
100 -

VT PF BP GH RP RE SF MH

= PreOp = 1st PostOP 2nd PostOP = Control

Figure 1: Perioperative SF-36 scores in Cushing’s disease. SF-36 scores
from CD patients evaluated at three perioperative time points:
preoperatively (preop), first postoperative encounter (first postop); mean
follow-up time: 2.35 months), and second postoperative encouonter
(second postop); mean follow-up time: 7.4 months). Scores in each of the
categories were compared with normal Canadian population values and
examined for statistical significance. All eight categories show statistically
significant differences at the preoperative and first postoperative time
points. Only the bodily pain (BP) category shows statistical significance at
the second postoperative time point. However, the raw data show that the
QoL scores in CD patients is still below the normal population even at the
second postoperative time point. Statistical significance to normal
populations is denoted by an asterisk. GH = general health perceptions;
MH =mental health; PF =physical functioning; RE = emotional role
functioning; RP = physical role functioning; SF = social role functioning;
VT = vitality.

normal Canadian population at both the preoperative and first
postoperative encounters. There was no statistically significant
difference in any of the SF-36 categories at the second
postoperative encounter. For patients not cured of CD, the trend is
quite different; in fact, there is no clear trend in either direction
(Figure 3). Some categories show slight improvements, whereas
others show fluctuations, but the raw scores in each category
across the perioperative timeline remain below the level of the
normal population.

QoL in CD patients were compared with the QoL in patients
with nonfunctioning pituitary adenomas (NFPT). In the NFPT
population the preoperative QoL was low and improved to be
close to the normal population level soon after the operation.
There was much less fluctuation in the NFPT population
perioperatively (Figure 4 and Table 2). There was a statistically
significant difference in the preoperative scores compared with
the normal population in six of the eight SF-36 categories.
This significant difference disappeared by the time of the first
postoperative encounter, with seven of eight scores at this
encounter showing no statistical difference from normal popula-
tion levels. At the second postoperative encounter, seven of eight
categories also showed no statistical difference from normal
population levels.

Preoperative SF-36 scores in all eight categories are lower than
the normal population in both CD (cured and not cured) and
NFPT. However, the CD scores are much lower than those of the
NFPT (seven of eight categories showed a statistically significant
difference). Although scores increased across the board in both
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populations, there remained a statistically significant difference in
five of eight categories at the first postoperative encounter. At the
second postoperative encounter, there was no longer any statisti-
cally significant difference in any of the eight categories between
the NFPT population and the CD population that was cured. The
scores for the not-cured CD population failed to improve as much,
and the raw scores are lower than both the NFPT population and
the normal population.

Treatment Outcomes

Of the 51 total operations (including four reoperations) done
on CD patients, 40 resulted in a cure (78.4% cure rate). The
average follow-up time was 54.9 months (range: 6 months-110
months). Of the 40 operations that resulted in a cure, 36 patients
had a durable cure (that is, they were in remission at the time of the
last follow-up) over an average follow-up of 59.1 months. Four
patients recurred at average of 17.5 months. Of the 11 patients
who were not cured at the first operation, four elected to have a
second TSS. The cure rate for repeat TSS was 25% (1/4).

The average age of all patients (n=52) was 42.4 years. The
average age of cured patients (n=41) was 46.2 years, and the
average age of patients not cured (n = 11) was 38.6 years; this was
found to be statistically significant. The average hospital stay
length for all patients (n=54) was 4.76 days. The average
hospital stay for cured patients (n=39) was 4.85 days; the
average hospital stay for patients not cured (n=11) was
4.65 days; this was not statistically significant.

Outcomes were correlated to pathology of resected specimens,
and tumour size as assessed through radiology. Out of 49 patients,
34 had pathological specimens positive for ACTH-secreting
pituitary adenoma, 14 were negative for pituitary adenoma, and
one had a pathological diagnosis consistent with Crooke’s hyaline
changes. Thirty-one of the 34 patients who had positive pathology
went on to be cured (91.2% cure rate), whereas eight of 14 patients
with negative pathology were cured (57% cure rate). The patient
with Crooke’s hyaline changes was not cured. The durability of
the cures also correlated with pathological diagnosis (Table 3B).
For patients with positive pathology the cure rate was 93.5%
(29/31) over an average follow-up of 58.5 months. Patients with
negative pathology had a cure rate of 75% (6/8), with average
follow-up of 45.6 months.

Of 49 patients had radiology files indicating tumour size and
known treatment outcome, 39 were microadenomas and ten were
macroadenomas. The cure rate (Table 4A) for microadenomas was
82.4% (28/34) and the cure rate for macroadenomas was 88.9%
(8/9). Of the successful operations, 25/28 (89.3%) cures were durable
for microadenomas. Over an average follow-up of 56.9 months,
25/28 (89.3% of the microadenomas remained cured, whereas seven
of eight (87.5%) of macroadenomas remained cured over an average
follow-up of 47.7 months (Table 4B).

Timing of cure was categorized as being immediate or delayed
(Table 5). An immediate cure occurred when a patient developed
adrenal insufficiency within the first postoperative days, and was
started on and discharged with a steroid replacement therapy.
A delayed cure did not show an immediate development of
adrenal insufficiency, but the cortisol levels changed to be in the
normal range during the postoperative course. Thirty-five cured
patients had the relevant information for cure timing, and were
reviewed. Of these 35 patients, 25 were classified as being

71


https://doi.org/10.1017/cjn.2016.295

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

Table 1: Perioperative SF-36 scores in CD patients

SF-36 Scores Preoperative
General Physical ~ Emotional

Social Role Mental

Vitality LS4l podily Pain  Health Role Role o
Functioning ; .. . . Functioning Health
= Perceptions Functioning Functioning =
AVERAGE | 24.30 41.26 44.55 36.17 21.34 37.50 37.50 55.80
STANDARD
ERROR OF | 3.52 5.14 434 3.85 5.70 6.88 4.88 3.89
THE MEAN
STANDARD
DEVIATION 22.52 33.30 28.11 24.63 36.47 43.49 31.60 24.57
P-Value 1.3E-14 | 8.13817E-11 | 9.8608E-09 | 3.335E-13 |2.8986E-13 | 4.5553E-08 | 1.5193E-12| 2E-06
Control 65.8 85.8 75.6 71 82.1 84 86.2 71.5
N=42
SF-36 Scores First Postoperative
. General Physical =~ Emotional .
Ph 1 1Role Mental
Vitality y‘s1ca'1 Bodily Pain ~ Health Role Role Socm' (.) |
Functioning . L . . Functioning Health
Perceptions Functioning Functioning
AVERAGE | 32.83 48.19 50.70 45.78 31.06 57.57 51.52 65.39
STANDARD
ERROR OF | 5.44 5.72 5.51 423 7.46 8.11 5.83 4.25
THE MEAN
STANDARD
DEVIATION 31.23 33.35 31.66 23.95 42.86 46.60 33.48 2442
P-Value 9E-07 [ 1.79101E-07 | 8.0165E-05 | 2.647E-08 |9.7568E-08 | 0.00266213 | 1.2476E-06 | 0.00762
Control 65.8 85.8 75.6 1 82.1 84 86.2 71.5
N=34

SF-36 Scores Second Postoperative
General Physical =~ Emotional

Physical Social Role Mental

Vitality e Bodily Pain ~ Health Role Role ..
Functioning ; .. . .  Functioning Health
Perceptions Functioning Functioning

AVERAGE | 48.18 61.87 58.45 58.27 52.27 63.64 68.18 65.55

STANDARD

ERROR OF | 9.64 11.22 7.11 8.47 14.48 13.82 11.10 8.25

THE MEAN

STANDARD

DEVIATION 31.96 37.22 23.58 28.08 48.03 45.84 36.81 27.35
P-Value 0.10 0.06 0.04 0.05 0.07 0.17 0.14 0.18
Control 65.8 85.8 75.6 71 82.1 84 86.2 71.5
N=11
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Perioperative SF-36 Scores for Cured Patients
100 -

80 1
70 1

50 -
40 1
30 1
20 1
10

VT PF BP GH RP RE SF MH
H PreOP ®m1stPO = 2ndPO  ® Control
Figure 2: Perioperative SF-36 scores for cured patients. The
progression of quality of life in the cured patients exemplifies the
overall trend seen in Cushing’s disease. The quality of life starts of very
low preoperatively and gradually increases towards baseline levels
without reaching them. See Figure 1 for definitions.

immediately cured, whereas ten were classified as having a
delayed cure. The durability of the cures were higher for the
immediate cures at 92% (23/25, over an average follow-up of
58.8 months) versus 80% (8/10, over an average follow-up of
24.5 months) for the delayed cures.

Survival Curve

All of the eight relapses occurred within two years of surgery,
and 62.5% (5/8) of the relapses occurred within the first year
postoperatively (Figure 5 and Table 5).

DiscuUsSION

Not unexpectedly, preoperative QoL in CD patients is poor,
which increases towards the levels of the normal population
postoperatively. This trend is not evident in CD patients who
are not cured. When compared with nonfunctioning pituitary
adenomas, there is a much bigger flux in the perioperative QoL for

Perioperative SF-36 Scores for Not Cured
100 -

80 1
70 A

50 A
30 1

20 1
10 1

VI PF BP GH RP RE SF MH
mPreOp ®m1stPO ®=2ndPO = Control

Figure 3: Perioperative SF-36 scores in not-cured patients. The quality
of life in the not cured patients differs from the trend seen in both the
general and cured patient populations. The quality of life starts of very
low and shows no clear trend of improvement towards baseline levels.
See Figure 1 for definitions.
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Perioperative SF-36 Scores in NF PT
100 -

90 1
80 1
70 1

50 1
40 A
30 A
20 1
10 A

VT PF BP GH RP RE SF MH

=PRE ®1PO #2PO = Control
Figure 4: Perioperative SF-36 scores in nonfunctioning pituitary
tumours. The quality of life in nonfunctioning pituitary tumours
has some similarities to the trend seen in Cushing’s disease in that it is
low preoperatively and trends up towards baseline population levels.
However, the preoperative deficit in nonfunctioning pituitary
tumours is not as large as it is in Cushing’s disease, and the quality
of life gets better at a faster rate. Statistical significance to
normal population values is denoted with an asterisk. See Figure 1 for
definitions.

CD. This is not unexpected, as the longstanding excess hormone
levels in CD are cured by surgery, whereas such a physiologic
change does not occur for nonfunctioning adenomas. We had
initially hypothesized that the first postoperative QoL in CD
would actually decrease due to the influence steroid withdrawal
would have on QoL. However, this was not the case. The increase
in the first postoperative QoL could be the result of excessively
prolonged hypercortisolemia having such an impact on QoL that
the postoperative situation would represent an improvement to the
patients. Alternatively, it could be that postoperative steroid
withdrawal did not have an impact on the QoL by the time of the
first postoperative encounter, particularly because patients had
been placed on relatively stable does of replacement steroids by
the first postoperative office visit at 6 weeks; earlier postoperative
assessments may have been useful to detect changes in QoL
related to steroid withdraw.

One previous study examined perioperative QoL in CD which
also used the SF-36.” The results from this study indicate that
preoperatively, patients with active CD had low individual SF-36
domain z-scores compared with age- and sex-matched controls.
Postoperatively, scores in six of the eight individual SF-36
domains improved, similar to the improvement shown in our
study at the second postoperative QoL sampling.

One interesting aspect of CS is patient illness perceptions. It
has been shown that illness perceptions relate closely to QoL, and
that in CS patients, even after long-term remission, report more
negative perceptions of their illness when compared with patients
with other acute or chronic conditions.'? These illness perceptions
may play an important role in the natural trajectory of patient
QoL in CS.

A disease-specific QoL survey has been previously described
in the literature: the CushingQoL.%'*'* This is a unidimensional
questionnaire that aims to identify the specific areas of a patient’s
QoL that is affected by Cushing’s. It shows a high correlation with
the traditional nonspecific methods of evaluating QoL (e.g. the
SF-36). One advantage of using the SF-36 in our study was that
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Table 2: Perioperative SF-36 scores in nonfunctioning pituitary tumours

SF-36 Scores Preoperative

General Hopeieall | el Social Role ~ Mental

Physical Bodily

Vitality Functioning  Pain Healt'h R(?le . R(.)le . Functioning  Health
Perceptions Functioning Functioning
AVERAGE 52.42 73.18 66.20 64.95 48.68 58.33 61.25 70.20
STANDARD
ERROR OF 23.17 25.02 25.73 18.47 46.00 45.73 26.25 19.96
THE MEAN
STANDARD
DEVIATION 5.18 5.60 5.75 4.13 10.55 10.22 5.87 4.46
P-Value 0.0182 0.0361 0.1188 0.0088 0.0053 0.0213 0.0004 0.1183
Control 65.8 85.8 75.6 77 82.1 84 86.2 77.5
6 0 Postop 5
D 2 P O O [2
DOd 5 5 O Ol€
5 Ol€ Ol€
oning 5 oning
pt10 oning oning
AVERAGE 59.85 80.92 75.80 68.63 55.00 70.00 79.38 70.20
STANDARD
ERROR OF 16.09 20.03 17.84 19.05 38.56 38.85 24.43 23.05
THE MEAN
STANDARD
DEVIATION 3.60 4.48 3.99 4.37 8.62 8.69 5.46 5.15
P-Value 0.115 0.289 0.961 0.072 0.005 0.124 0.227 0.173
Control 65.8 85.8 75.6 77 82.1 84 86.2 71.5

SF-36 Scores Second Postoperative
General Physical ~ Emotional

Physical Bodily

Social Role Mental

izl Functioning Pain Healt.h R(.)le . Rc'>le . Functioning Health
= Perceptions Functioning Functioning =
AVERAGE 56.25 81.45 72.65 64.41 68.42 71.66 78.13 68.40
STANDARD
ERROR OF 23.94 17.53 20.82 25.00 39.83 37.90 26.24 25.92
THE MEAN
STANDARD
DEVIATION 5.35 3.92 4.66 5.74 9.14 8.47 5.87 5.80
P-Value 0.090 0.280 0.534 0.042 0.152 0.162 0.185 0.133
Control 65.8 85.8 75.6 77 82.1 84 86.2 77.5

A convenience sampling of nonfunctioning pituitary tumour patients was done to compare the quality of life with Cushing’s disease (N = 20).
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Table 3: Correlation between pathological diagnosis/tumour
size and cure rate, and cure durability, and correlation
between the timing and durability of cure

Cure Rate Durability

A) Pathology Cure No cure Yes No
+ 31 3 29 2
- 8 6 6 2

CHC 0 1 NA NA

B) Size Cure No cure Yes No
Micro 28 6 25 3
Macro 8 1 7 1

C) Cure timing | Cure No cure Yes No
Immediate 25 0 23 2
Delayed 10 0 8 2

A) Average follow-up time for patients with positive pathology was
51.4 months. Average follow-up time for patients without pathology was
46.4 months. CHC = Crooke’s hyaline changes. B) Average follow-up
time for microadenomas was 47.7 months. Average follow-up time for
macroadenomas was 56.9 months. C) Average follow-up time for patients
with immediate cure was 58.8 months. Average follow-up time for
patients with delayed cure was 24.5 months.

the prevalent usage of the questionnaire allowed us to compare
patient scores with those of the normal Canadian population,
which may not be possible with a more selective questionnaire.
Disease-specific questionnaires are more specific and sensitive to
a particular disease and may pick up differences that general QOL
questionnaires do not; but if general QOL is not affected, it
(disease-specific QOL) may be too specific and not matter much
with respect to patient function.

Because treatment outcome appeared to play a role in shaping
patient QoL, factors that could impact treatment outcome were
examined.

In this study, patients who were cured of CD were statistically
significantly older. This could be attributed to more aggressive
disease in younger patients, resulting in poorer cure rates. Many
studies have looked for predictors of patient outcomes in CD.
Factors that have been examined include tumour size, pathological
and radiological diagnosis, sellar invasion, and complication
rates, among others. The difficulties in comparing these studies
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Estimated Survival Curve for Cushing's
Disease Cure

1 \\’_‘
0.8

0.6

0.4
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% Patients Cured From Surgery

0 2 3 4 6 9 20 24 110
Post-operative Time (months)

Figure 5: Estimated survival curve for Cushing’s disease. Data plotted
from Table 5. Average follow-up time for patients included was 50.2 months.

include variable factors examined in each study and the lack
of strict definitions, or definitions that vary between centres on
disease remission and relapse. A meta-analysis in 2012 concluded
that age, gender, and tumour size were not prognostic factors
of recurrence,'> and one Canadian study found that the only
significant predictor of poor long-term outcome in CD was repeat
transsphenoidal surgery.16

The cure rate in patients with positive pathological diagnosis
was significantly higher than the cure rate in patients without
pathological confirmation (91.1% vs 57.1%). Pathological
confirmation correlating with better cure rates has been shown
in a previous study where histological evidence of an adenoma
correlated with a cure rate of 75.6%, compared with a cure rate of
52.4% in patients without histological evidence of adenoma.'”
Furthermore, the durability of the cure (to last follow-up) was also
higher when pathology was positive (93.5%) than when
pathology was not diagnostic (75%).

The majority of cases were microadenomas (79%, 34/43).
The cure rate was higher in macroadenomas (88.9%, 8/9) versus
microadenomas (82.4%%, 28/34). This is not surprising because a
macroadenoma that can be visually identified during the operation
has a higher chance of being resected—and subsequently being
cured—than a microadenoma that has difficulty being visualized.
Similarly, other studies have reported better cure rates for
macroadenomas than microadenomas. One Canadian study
determined that remission was achieved in 59% of microadenomas

Table 4: Correlation between complication rates and cure rate

Correlation between complications and cure
Compl.+ Compl.- CSF leak DI | Hypopituitarism Complex Hyponatremia
Cure 17 20 4 9 1 2 1
No cure 5 2 3 2 0 0 0
Total 22 22 7 11 1 2 1

Compl. + indicates complications were present; Compl.- indicates no complications. Specific complications examined included cerebrospinal fluid (CSF)
leak, diabetes insipidus (DI), hypopituitarism, complex (presence of more than one of the other specific complications or another complication such as

sepsis, pulmonary embolism, etc.), and hyponatremia. Six of the CSF leaks occurred intraoperatively, whereas one required postoperative repair.
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Table 5: Survival curve data

Percent cured Time (months)
1.00 0
0.976744 2
0.953488 3
0.930233 4
0.906977 6
0.883721 9
0.837209 20
0.813953 24

and 67% of macroadenomas,'® whereas another study reported cure
rates for macroadenomas of 92% versus 84% for microadenomas.'®
Our results indicate that tumour size may not be prognostic of
recurrence because cure durability was similar for microadenomas
(89.3%) and macroadenomas (87.5%).

We also examined the correlation between the timing and
durability of cure. The original hypothesis was that the durability
rates of the delayed cure would be less than that of the immediate
cures, because a higher postoperative cortisol level could be an
indicator of residual adenoma. The durability of immediate cures
was in fact higher (92%, 23/25) when compared with delayed
cures (80%, 8/10).

Complication rates were examined with the hypothesis that the
presence of certain complications such as diabetes insipidus or
hypopituitarism would indicate a more aggressive surgical procedure,
increasing the likelihood of tumour resection and cure. Our results
indicate that the complication rate was higher (71.4%, 5/7) in patients
not cured from CD than in cured patients (46%, 17/37). Diabetes
insipidus accounted for half of the complications, and 81.8% (9/11)
of patients who had diabetes insipidus went on to be cured. One
study, which looked at complications such as diabetes insipidus,
cerebrospinal fluid leak, and meningitis, found no difference in the
complication rates between the patients who relapsed and those who
achieved remission.'” Another study found that 59% of patients in
remission developed partial or complete hypopituitarism compared
with 33% of patients not in remission.?’

LIMITATIONS

Although data was collected prospectively, they were
reviewed in a retrospective manner. Although requested, patients
did not always fill questionnaires, likely resulting in a sampling
error as patients who filled out forms may be different than those
who did not. There are multiple comparisons and statistical tests
done on a relative small number of patients/responses; it may be
more appropriate to look at the raw numbers.

CONCLUSION

This review of the perioperative QoL findings in CD builds on the
literature of QoL in CS and helps to illustrate how QoL changes
throughout the treatment process, how QoL compares with normal
Canadian population levels, and how QoL compares with patients
with nonfunctioning pituitary adenomas. In general, CD patients
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have relatively poor QoL that does improve as expected when cured.
Factors associated with cure included macroadenomas and
confirmatory pathology. Postoperative timing of cure appears to
affect the durability of cure, with an immediate cure having a higher
durability rate than delayed cure. Most recurrences occurred within
10 months postoperatively. Because treatment outcome has such a
high impact on QoL, the variables identified in this study will help to
better inform patients about the treatment course.
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