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Key Points

» Imaging is indicated in patients with signs and
symptoms of pituitary hormonal excess or
deficiency (moderate evidence).

* MRI is the modality of choice in the initial
investigation and follow-up of pituitary disor-
ders (moderate evidence).

* Dynamic MRI and SPGR sequences are useful
adjuncts to conventional MRI in the diagnosis
of  pituitary  microadenomas  (limited
evidence).

* MRI is useful in the determination of tumor
extent preoperatively (moderate evidence).

+ Inferior petrosal sinus sampling is highly sen-
sitive for establishing the pituitary source for
hypercortisolism when MRI is equivocal
(moderate evidence).

Definition and Pathophysiology

This chapter will primarily focus on the role of
imaging in the evaluation of pituitary neoplasms
(adenomas). Pituitary adenomas are usually
benign indolent neoplasms. Although some may
lead to symptoms due to hormonal hyperactivity
with debilitating systemic consequences oOr
from involvement of adjacent critical structures,
many are asymptomatic and discovered inciden-
tally. Adenomas arise from clonal mutations
of somatic cells and their cause remains
unknown. Oncogenes are not known to play
a significant role in their genesis [1]. Definitive
treatment involves any combination of medical
and surgical intervention depending on the
type of hormone they elaborate, their size, and
local extent.

Incidence/Prevalence

In a meta-analysis by Ezzat et al. [2], the overall
prevalence of pituitary adenomas in autopsy and
imaging series was found to be 16.7 %.
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McDowell et al. [1] estimate that adenomas are
more common in females and also that
males were more likely to present with
larger tumors. They also identified a greater
incidence in the African American population.
About 10 % of MRI studies are estimated to
reveal an incidental pituitary lesion or
“incidentaloma” [3]. Incidentalomas are defined
as circumscribed regions of decreased density/
intensity on CT and MR scans, less than 10 mm
in size. Less than 1 % of these are hormonally
active.

Goals of Imaging

The overall goals of imaging are:

1. To identify the presence of a sellar lesion and
establish a differential diagnosis

2. To map the extent of the lesion, with
respect to the optic pathways and cavernous
sinuses

3. To enable monitoring of response to medical,
surgical, or radiation therapy

Methodology

The search strategy employed both a MEDLINE
search using PUBMED (National Library of
Medicine, Bethesda) and Google Scholar for
original research publications describing the
diagnostic performance and effectiveness of
different imaging modalities in the evaluation
of pituitary disorders. The search covered the
period January 1976 to February 2010. Different
combinations of the following terms were
employed: (1) Pituitary, (2) Sella, (3) MRI
or CT or Venous sampling, and (4) Adenoma.
Additional papers were identified by reviewing
the reference list of selected publications.
Only human studies in the English language lit-
erature were evaluated. The authors reviewed the
titles and abstracts, and publications that were
deemed relevant were then more thoroughly
analyzed.
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Discussion of Issues

Selection of Appropriate Imaging
Strategy

Selection of Subjects for Initial Imaging
Summary

Imaging of the pituitary is indicated in patients who
demonstrate laboratory evidence of pituitary dys-
function after secondary causes of pituitary hor-
monal excess or deficiency have been (moderate
evidence). Imaging is also required to help diagnose
the nature of pituitary disease, assess the effect of
pituitary tumors on adjacent structures, guide sur-
gical approach, and to enable appropriate monitor-
ing of a lesion during the course of treatment.

Supporting Evidence

There is a general medical consensus for the need
for pituitary imaging in patients with hyperpro-
lactinemia. In an audit by Davies et al. [4], there
was broad agreement on the need for imaging
(MRI) in every patient with prolactin levels con-
sistently above 1,000 mU/L to exclude an ade-
noma. It was also agreed that in patients with
PRL above 6,000 mU/L, the presence of
a prolactinoma can be assumed but that imaging
was warranted to determine its size and extent
and to enable monitoring during treatment. The
same audit also revealed a lack of consensus on
the appropriate strategy to evaluate Cushing’s
disease (MRI vs. CT vs. CRH stimulation), but
agreement existed that a series of dynamic tests
was required. Guidelines issued by the Pituitary
Society for the diagnosis and management of
prolactinomas also recommend the use of gado-
linium enhanced MRI after excluding potential
secondary causes of hyperprolactinemia, includ-
ing pregnancy. CT with contrast was deemed less
effective in the diagnosis of small adenomas but
was recommended if MRI was unavailable or
contraindicated [5].

Selection of Imaging Strategy

Summary

MRI is superior to CT in the evaluation of the
pituitary gland and of parasellar lesions
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(moderate evidence). Gadolinium-enhanced
MRI is useful when unenhanced imaging fails to
reveal a lesion. Dynamic MRI and SPGR
sequences may be of use in equivocal cases (lim-
ited evidence). There is no standard dynamic
MRI technique. Selective venous sinus sampling
is a highly sensitive and specific technique for the
establishment of a pituitary source of high ACTH
when MRI fails to do so (moderate evidence).

Supporting Evidence

Several studies have evaluated the role of MRI
and CT in the diagnosis of sellar lesions. Early
studies demonstrated the superiority of
unenhanced MRI [6, 7] over CT in the detection
of adenomas and assessment of their parasellar
extent. Peck et al. [8] demonstrated a sensitivity
of 71 % for the detection of ACTH-producing
microadenomas on a 1.5 T scanner. The use of
a gadolinium contrast agent enabled identifica-
tion of 10 out of 12 microadenomas in
patients with Cushing’s disease in a series by
Dwyer et al [9]. Escourolle et al. [10] also
reported that MRI with contrast was able to iden-
tify ACTH producing microadenomas with
a sensitivity of 69 %, compared to 50 % with
CT. Conflicting reports do, however, exist in the
early literature. In a study by Nichols et al. [11],
MRI was found to be superior to CT in the deter-
mination of extrasellar extension but the two
exams were equivalent in terms of overall lesion
detection. Davis et al. [12], in a series of 13
microprolactinomas, found that unenhanced
MRI was able to detect only 3, whereas CT was
able to do so in 6 cases. Similar findings were
reported by Pojunas et al. [13], who also com-
pared unenhanced MRI with CT. However, the
improved sensitivity of MRI today, which
approaches 90 % [14], may be attributable to
many factors, including the development of sys-
tems with higher field strength and higher signal-
to-noise, superior spatial resolution, the use of
gadolinium contrast agents, and an overall
improvement in experience with image interpre-
tation [14-16]. The unenhanced T1 weighted
image, for many, remains the mainstay of ade-
noma detection. Gadolinium appears to confer
a modest increase in sensitivity. For example,
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Dwyer et al., in a series of 12 patients with
Cushing’s disease, found that MR with the use
of gadolinium was able to detect a microadenoma
in 2 additional patients out of 12, compared to
unenhanced imaging [9].

False negative results with conventional MRI
are usually due to the fact that some
microadenomas remain isointense in signal to
normal pituitary gland on precontrast and
postcontrast sequences. The rationale behind the
use of dynamic MRI techniques is that adenomas
have dual blood supply from the hypothalamic-
pituitary portal system and the meningohy-
pophyseal branches of the internal carotid arteries
and would, therefore, be expected to demonstrate
a temporal difference in enhancement with
respect to the normal gland during the adminis-
tration of a bolus of contrast. Sakamoto et al. [17]
described a dynamic technique that involved the
acquisition of 7-10 SE images after rapid admin-
istration of a contrast bolus over a 20-30 s period.
They observed that peak adenoma enhancement
occurred 60-200 s after injection. Adenomas
were best visualized during the early phases of
injection, during which time they enhanced less
than the normal gland. Dwyer et al. [9] warned of
the variability in peak adenoma enhancement and
cautioned that there was a period where imaging
may not depict an adenoma due to enhancement
identical with that of the normal gland.
Kucharczyk et al. [18] described the use of
a dynamic keyhole FSE MR technique where
six sets of images were acquired through the
gland. Three slices per glandular location are
obtained at 11 s intervals, with a final set at
100 s. Dynamic studies revealed a lesion in
13/18 (sensitivity approximately 72 %) patients
as opposed to 10/18 (sensitivity approximately
55 %) when compared to the conventional
enhanced MRI [19, 20]. Rand et al. [20] con-
curred with these findings but used a slightly
different technique, which obtained 10 slices per
location, at 3 locations in the gland, at 11 s inter-
vals. A different dynamic technique again was
described by Bartynski et al. [19], where one-
third of a dose of 0.1 mmol/kg contrast was
infused over a 30 s period, followed by a dynamic
scan for 160 s. During the course of the dynamic
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scan, the remainder of the contrast was adminis-
tered and was followed by a coronal conventional
SE sequence. In 42-47 9% of the cases, the
dynamic study was better than the standard
postcontrast sequence in lesion detection. They
also emphasized the value of analyzing both, as in
9 % of cases a lesion was seen only on the stan-
dard sequences. In a study using a half-dose pro-
tocol, Portocarrero et al. [21] were able to
identify 100 % of ACTH producing
microadenomas. In contrast to the above studies,
no benefit was found in a dynamic technique in
a series of 26 patients with ACTH dependant
Cushing’s syndrome [22, 23]. They obtained
nine sets of five images through the gland during
injection of a bolus of contrast using a 1.0 T
scanner. In their series of 21 patients with Cushing’s
disease (14 surgically confirmed ACTH secreting
microadenomas, 3 macroadenomas, and 4 glands
which were surgically negative), conventional MRI
was able to detect 8 out of 14 tumors with no false
positives, whereas dynamic MR was able to detect
11 of 14 tumors but with 3 false positive cases. The
above studies also reflect the variability in the liter-
ature with regard to the technique of dynamic imag-
ing, if performed. Unfortunately, no consensus
exists regarding what the optimal dynamic tech-
nique should be. Newer MR systems, with
improved coils, better magnetic gradients, better
magnetic homogeneity, and higher field strengths
are capable of better temporal and spatial resolu-
tion. Further research to enable refinement and
standardization of dynamic MRI and to validate it
against standard postcontrast imaging would be of
considerable importance. Dynamic studies appear
to increase the sensitivity of MRI in the detection of
microadenomas by a modest, but unquantifiable,
degree and may be best utilized in cases where
conventional MRI is negative in a patient in
whom the presence of a pituitary lesion is strongly
suspected on clinical and biochemical grounds.
The addition of a high-resolution 3-D MR
technique, typified by the spoiled gradient echo
(SPGR) sequence, to a standard pituitary MRI
study has also been recommended by some
authors [22, 23]. Patronas et al. [23], in a series
of 50 patients with corticotroph adenomas, dem-
onstrated an improved sensitivity of 80 % for
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a postcontrast SPGR sequence compared with the
conventional postcontrast spin echo sequence
(sensitivity 49 %), but also described a higher
false-positive rate of 4 % compared to 2 %
when compared to the conventional enhanced
technique. According to Batista et al., this tech-
nique is especially of value in children and ado-
lescents with Cushing’s disease [23]. In a series of
20 such patients, SPGR detected 18/28 adenomas
(64 % sensitivity) but conventional contrast-
enhanced imaging did so in only 5/28 (18 % sen-
sitivity). The superiority of SPGR, according to
the authors, may be due to its short acquisition
time (which translates into less artifact), and supe-
rior spatial resolution (the ability to acquire 1 mm
thin sections with no interslice gap). However, it is
conceivable that in both of these studies the per-
formance of the SPGR and conventional
postcontrast spin echo sequence as a component
of the same examination influenced the ability to
detect microadenomas. The separation of the
imaging times may result in the lesion being better
depicted due to its inherent contrast enhancement
characteristics as opposed to a superior perfor-
mance for the sequence. Given that the SPGR
sequence does not involve a significant increase
in scan time, these sequences may be added to or
used in place of a standard pituitary MR imaging
protocol, when concern for a microadenoma, espe-
cially a corticotroph adenoma, exists.

The Role of Interior Petrosal

Sinus Sampling

Cushing’s syndrome is produced by two broad
categories associated with hypercortisolism —
those that are dependent on ACTH and those
that are not. The former includes ACTH
hyperproduction from a pituitary adenoma and
ectopic sources. The lateral includes functional
adrenal adenomas and carcinoma. The two cate-
gories can be differentiated by measurement of
plasma ACTH concentration before and after
ovine corticotropin-releasing hormone (O-CRH)
administration. The diagnosis of ACTH depen-
dent Cushing syndrome can be problematic and
the source of increased ACTH production diffi-
cult to determine by MRI and biochemical
methods. In such cases, selective sampling of
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the pituitary venous effluent into the inferior
petrosal sinuses, cavernous sinuses, or the inter-
nal jugular veins before and after O-CRH stimu-
lation accurately localizes the source of ACTH
production. Corrigan et al. [24] in 1977 demon-
strated the feasibility of inferior petrosal sinus
sampling (IPSS) as an accurate technique to
localize the source of ACTH excess in a patient
with Cushing syndrome. Oldfield et al. [25] were
able to surgically confirm the laterality of
a microadenoma in 7/10 patients with Cushing’s
syndrome using IPSS. A sensitivity for IPSS of
95 % in the diagnosis of surgically confirmed
Cushing’s disease was also reported in a series
of 246 patients by Oldfield, Doppman et al. [26].
A similar result (92.2 % sensitivity, 90 % speci-
ficity) was reported for IPSS by Bonelli et al [27].
Jugular venous sampling was suggested as a safer
alternative by Ilias et al. [28], but appeared to be
less sensitive than IPSS (83 % compared to
94 %). Cavernous sinus sampling has also been
suggested as an alternative, given the greater
proximity of the cavernous sinus to the pituitary
gland. Its sensitivity was found to be approxi-
mately 93 %, by Fujimura et al [29]. However,
cavernous sinus sampling is more invasive and is
not a routinely employed technique. The validity
of IPSS as the gold standard in the confirmation
of a pituitary origin of ACTH excess has been
confirmed by several studies. The sensitivity and
specificity of IPSS has ranged from 90 % to
100 % in most analyses [30]. Midgette et al.
[31], in a cost benefit analysis, recommended
that given its high cost, IPSS be reserved for
those cases where the high-dose dexamethasone
suppression test is negative.

How Is Preoperative Assessment of the
Extent of a Sellar Lesion Best
Performed?

Summary

MRI is superior to CT in the evaluation of the
extent of sellar lesions (moderate evidence).The
relationship of these lesions to the optic pathways
is best assessed with MRI. Neither MRI nor CT is
accurate enough in the estimation of cavernous
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sinus involvement, although MRI is superior.
MRI is more specific than it is sensitive for cav-
ernous sinus invasion. The only reliable sign of
such invasion is circumferential encasement of
the cavernous internal carotid artery by tumor.
The value of MRI in the preoperative determina-
tion of adenoma consistency, information that is
useful in surgical planning, is uncertain.

Supporting Evidence

The single most important feature that precludes
complete resection of a macroadenoma is inva-
sion of the cavernous sinuses. The difficulty in
accurately determining whether the sinuses are
involved lies in the inability of modern imaging
methods to consistently demonstrate the gracile
medial cavernous sinus wall. Differentiation
between simple displacement and actual invasion
is often difficult with imaging. In a small early
series of 20 patients with macroadenomas,
Nichols et al. [11] found that MRI was superior
to CT in the assessment of extrasellar extension.
In all 20 of these patients, unenhanced MRI was
superior to CT in characterization of the extent of
disease. MRI was found to be more specific
(85.7 %) than sensitive (55 %) in a series of
30 patients by Scotti et al [32]. Cottier et al. [33]
evaluated the performance of contrast enhanced
MRI in 106 patients with macroadenomas. They
evaluated the following features on coronal
enhanced images: (1) total encasement of the
ICA, (2) displacement of the ICA, (3) asymmetry
of the cavernous sinuses, (4) non-depiction of the
lateral, superior, inferolateral, and carotid sulcus
venous compartments of the cavernous sinuses,
(5) lateral bulging of the lateral dural wall,
(6) non-depiction of the medial wall, (7) crossing
of three intercarotid lines drawn along the medial
and lateral walls and through the centers of the
supraclinoid and cavernous segments of the ICA,
(8) percentage of encasement of the ICA and,
lastly, (9) pattern of lateral expansion relative to
the ICA. All cases were correlated with surgical
findings. The presence of normal gland interposed
between the tumor and the cavernous sinus, depic-
tion of a normal medial carotid sulcus venous
component, encasement of less than 25 % of ICA
circumference, and failure of tumor to pass the
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medial intercarotid line were features that had
a 100 % negative predictive value. The only reli-
ably specific sign, however, was encasement of
greater than 67 % of the ICA circumference with
a PPV of 100 %. Obliteration of the carotid venous
sulcus compartment and crossing of the lateral
intercarotid line by tumor demonstrated PPVs of
95 % and 85 %, respectively. The value of the
lateral intercarotid line was also described by
Knosp et al. [34], who reported invasion in 12/14
cavernous sinuses when the lateral carotid tangent
was crossed by tumor. In a study of 103 patients,
Vieira et al. [35] stated that the finding most spe-
cific for cavernous sinus invasion was encasement
of greater than 30 % of the ICA circumference, as
opposed to 67 % in Cottier’s series. The presence
of normal gland between the tumor and sinus,
demonstration of the carotid sulcus compartment
and encasement of less than 25 % of the ICA
excluded sinus invasion, findings consistent with
those of Cottier et al. The use of higher field
strength magnets may enable characterization of
extrasellar extension with greater sensitivity.
Wolfberger et al. [36] demonstrated an improved
sensitivity and specificity of 83 % and 84 %,
respectively, for invasion of the medial cavernous
sinus wall on a 3.0 T system compared with 67 %
and 58 % on 1.5 T systems.

The primary objective of transsphenoidal sur-
gery is to remove as much tumor as is safely
possible to achieve decompression of the optic
chiasm. In about 5-14 % of cases, the fibrous
consistency of tumors precludes their complete
removal [37]. Failure of adequate tumor resection
may warrant repeat surgery and/or radiotherapy.
On the other hand, soft tumors may be amenable
to aspiration. Knowledge of tumoral consistency
is therefore useful information to possess preop-
eratively. Early approaches to using adenoma
consistency with MRI involved using T2
weighted sequences, the theory being that fibrous
adenomas would be expected to be hypointense
on such sequences. However, findings have been
conflicting with some authors reporting that hard
tumors were hypointense on T2WI [38] while
others have stated that the opposite was true
[39]. Pierallini et al. [40] described the use of
diffusion  weighted imaging (DWI) to
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characterize adenoma consistency and found
a significant correlation between tumor consis-
tency and the determined apparent diffusion
coefficient (ADC) values with softer tumors dem-
onstrating lower values and appearing
hyperintense on DWI. Boxerman et al. [37] in
a recent study reported the converse, i.e., that
the harder the tumor, the lower the ADC value.
Suzuki et al. found no correlation between ade-
noma consistency and ADC values [41].

The role of intraoperative MRI in assessing
the completeness of tumor resection has been
studied by some authors [42, 43]. Intraoperative
MRI was found to increase the completeness of
tumor resection from 58 % to 82 % in a series of
85 patients with macroadenomas in whom com-
plete removal was intended [42]. In a series of
23 patients with acromegaly, Fahlbusch et al. [43]
reported that high-field-strength (1.5 T)
intraoperative  MRI enabled achievement of
endocrine normalization from 33 % to 44 %.
However, they also reported a false negative
rate of 23 % with this technique and were unable
to demonstrate residual tumor in 6/23 patients
who had persistent growth hormone elevation
after initial surgery. The authors argue that
intraoperative MRI provided immediate quality
control, eliminated the need for the 3-month wait
period that is necessary for an artifact-free
follow-up MRI to determine if residual tumor is
present, and enabled immediate treatment plan-
ning with either surveillance, transcranial resec-
tion, or radiotherapy. However, the operational
costs of intraoperative MRI remain high and no
cost benefit analyses to support its routine use in
this situation exist in the literature.

How Is Follow-up Imaging Evaluation
of Adenomas Best Achieved?

Summary

Postoperative follow-up is best performed with
contrast-enhanced MRI, with a first follow-up
scan advocated by most authors 3-4 months
after surgery (limited evidence). For follow-up
imaging of nonsurgically treated incidentalomas
no one particular imaging strategy exists.
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Supporting Evidence

Recurrence after surgery is reportedly more
likely to occur with functional ACTH adenomas
and with hormonally silent adenomas compared
to the other varieties [44]. Consensus appears to
exist in the literature with regard to the use of
MRI to follow up the postoperative sella. The
optimal time to obtain a baseline is generally
believed to be about 3—4 months after surgery,
given that the appearance of the immediate post-
operative pituitary gland may not be significantly
different from its preoperative state [45-47].
Yoon et al. [48], however, advocate early follow-
up with MRI within a week after surgery and
found residual tumor in 22/83 patients, confirmed
either by repeat surgery, biochemical abnormal-
ity, or demonstrable growth over serial MRI
scans. Clinical practice guidelines issued by the
Endocrine Society annual meeting in 2011, based
on both systematic reviews of evidence and dis-
cussions through a series of conference calls and
e-mails and one in-person meeting, recommend
the initial evaluation of a patient with a pituitary
incidentaloma to include laboratory screening for
hormone hyper- and hyposecretion in all patients
including those with and without symptoms. The
measurement of a screening prolactin level was
met with universal consensus. Nonsurgical
follow-up was recommended with clinical
assessments and functional testing for patients
who do not meet criteria for surgical removal of
a pituitary incidentaloma. As for follow-up imag-
ing of nonsurgically treated incidentalomas, the
task force considered that repeat scanning within
the first year was warranted for all patients
because despite the slow growth of most
incidentalomas, some have a propensity to
enlarge, and the true proliferative nature of
incidentalomas is unknown. In the absence of
growth, they recommend that the interval
between MRI scans can be increased. The task
force also believes that evidence did not support
one particular algorithm for the frequency of
follow-up imaging, but recommended repeating
MRI every year in macroincidentalomas, every
1-2 years in microincidentalomas for the next
3 years, and then every other year for the next
6 years and gradually less frequently
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indefinitely so long as the lesion continues not

to threaten the patient’s health. Some task Take-Home Tables

force members also advocated imaging every

5 years [49]. Tables 27.1 and 27.2 highlight data and evidence.

Table 27.1 Imaging options

Lesion detection  Differential diagnosis Contrast ~ Radiation Cost Sensitivity
Radiography + - - Y + NA
CT ++ ++ + Y ++ 80-85 % (14)
MRI +++ +4+ + N ++ 85-90 % (14)
Angiography +++ - + Y ++++ 96 % (30)

with petrosal
sinus sampling

Table 27.2 Recommendations for neuroendocrine imaging

Clinical indication Most appropriate imaging modality
Hypopituitarism MRI without and with contrast (8)
MRI without contrast (7)
Obesity/eating disorder MRI without and with contrast (4)
MRI without contrast (4)
Hyperthyroidism MRI without and with contrast (8)
MRI without contrast (7)
Cushing’s syndrome MRI without and with contrast (8)

MRI without contrast (7)
Inferior petrosal sinus sampling, if MRI negative (4)

Hyperprolactinemia MRI without and with contrast (8)
MRI without contrast (7)

Acromegaly/gigantism MRI without and with contrast (8)
MRI without contrast (7)

Growth hormone deficiency, growth MRI without and with contrast (7)

retardation, panhypopituitarism MRI without contrast (5)

Diabetes insipidus MRI without and with contrast (7)
MRI without contrast (6)

Pituitary apoplexy MRI without and with contrast (8)
MRI without contrast (7)

Postoperative sella MRI without and with contrast (8)
MRI without contrast (7)

Precocious puberty MRI without and with contrast (8)

MRI without contrast (7)

Modified from the American College of Radiology Appropriateness Criteria ®, last reviewed 2008; http://www.acr.org/
secondarymainmenucategories/quality_safety/app_criteria.aspx, consensus and evidence based
Rating scale — 1, 2, 3 usually not appropriate; 4, 5, 6 may be appropriate; 7, 8, 9 usually appropriate
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27 Sellar Lesions: Evidence-Based Neuroimaging 467

) Bt e

Fig. 27.1 A tiny adenoma is demonstrated in the left half ~ the later phases of the dynamic series and is imperceptible
of the gland on the dynamic images (a, arrows). Note that ~ on the postcontrast coronal SE T1 weighted image (b)
the adenoma is isointense to the remainder of the gland on

Fig. 27.2 A lesion is barely demonstrable on the contrast enhanced SE T1 weighted coronal image (a) in this patient
with Cushing’s disease. On the contrast enhanced SPGR image (b), a microadenoma is clearly seen
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Fig. 27.3 Coronal T2, T1, and postcontrast T1 weighted
images in a patient with Cushing’s disease. Although
a subtle right-sided contour deformity is suggested

Imaging Case Studies

Figures 27.1 through 27.4 highlight different case
studies.

Future Research

 Establish the true utility of dynamic MRI and
develop a standardized technique.

(arrows), a discrete adenoma is not demonstrable. An
adenoma was, however, correctly lateralized to the right
side by inferior petrosal sinus sampling (b)

» Refine MRI techniques to enable an increase
in the detection rate of small functional
microadenomas.

» Improve the sensitivity of MRI in the detec-
tion of cavernous sinus invasion.

» Explore the role of advanced MRI techniques

(diffusion, perfusion, and MR spectroscopic

imaging) to enable preoperative assessment

of tumoral consistency.

Determine the role of routine intraoperative

MRI and evaluate its cost effectiveness.
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Fig. 27.4 Prediction of cavernous sinus invasion by
MRI. (a) No cavernous sinus invasion. A thin rim of
pituitary parenchyma (arrowhead) surrounds the tumor.
MRI correctly predicted the absence of cavernous sinus
invasion, which was confirmed at surgery. (b) Bilateral
cavernous sinus invasion predicted correctly by MRI
Circumferential encasement of the cavernous ICA on the
left (short arrows) and the presence of tumor in the right
medial carotid sulcus venous compartment (arrow)
enabled correct prediction of invasion bilaterally.
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