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Selläres Inzidentalom – Und was nun?
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Overall estimated prevalence: 16.7%
On autopsy: 14.4%
On radiologic imaging: 22.5%
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Inzidentalom
???
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Journal of Clinical Endocrinology & Metabolism, 
96(4):894–904, 2011
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Incidentaloma – Guideline Definition

“previously unsuspected pituitary lesion
discovered on an imaging study performed for an unrelated 
reason. Appearance typical for a pituitary adenoma or a cystic
lesion. Imaging study is not done for a symptom specifically
related, as…

• visual loss,
• clinical manifestation of hypopituitarism,
• hormone excess”

“but for the evaluation of symptoms such as e.g.
• headache, 
• head or neck neurological complaints,
• head trauma”

Journal of Clinical Endocrinology & Metabolism, 96(4):894–904, 2011
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commentary - Edward Laws – HMS, Boston 

…although the majority of these tumors are clinically non-
functioning  macroadenomas, there is a wide spectrum of clinically
silent or near silent variants, such as those that stain for Prolactin,

GH or ACTH that may present as incidentalomas…

Pituitary 2013 Sep 20.
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Main reason to perform the neuroimaging study that led to the
incidental discovery of a nonfunctioning pituitary adenoma in 212 patients



Husmatt 3
CH-5405 Baden

www.neurochirurgie-baden.ch
sven.berkmann@hin.ch 056 525 36 63

Clinical Guidelines

Operation empfohlen:
• Visus-/Gesichtsfeldabnahme 
• Sonstige neurologische 

Kompressions-bedingte 
Symptome

• Hormonaktivität (ausser PRL)
• Hypophysentumorapoplex mit 

Kompressionssyndrom 

relative OP-Indikationen:
• Kontakt zu Strukturen der 

Sehbahn
• deutliches Wachstum im follow-up
• Hypopituitarismus
• Schwangerschaftswunsch bei 

Tumor in der Nähe des OC
• NFA mit hohem Apoplexrisiko
• MarkoNFA bei Malcompliance
• Malignomverdacht

Journal of Clinical Endocrinology & Metabolism, 96(4):894–904, 2011
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falls keine OP-Indikation: follow-up

MRI der Hypophyse
Makroadenome:

nach 6 Monaten; falls stabil, dann jährlich

Mikroadenome:
nach 12 Monaten

Endocrinologisches follow-up
Makroadenome: 

nach 6 Monaten; falls unauffällig, dann jährlich

Mikroadenome:
falls initial unauffällig, kein Routine-follow-up

Endocrine Society´s Clinical Guidelines - 2011
Journal of Clinical Endocrinology & Metabolism, 96(4):894–904, 2011



Husmatt 3
CH-5405 Baden

www.neurochirurgie-baden.ch
sven.berkmann@hin.ch 056 525 36 63



Husmatt 3
CH-5405 Baden

www.neurochirurgie-baden.ch
sven.berkmann@hin.ch 056 525 36 63

Wächst ein Inzidentalom und kann es
dann doch Symptome auslösen

???
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18 patients with accidental (CT/MR) discovered intrasellar tumour
average tumour diameter: 13 mm (5 - 25 mm)
bitemporal hemianopia: 2 patients
partial anterior lobe insuffiency: 5 patients
GH-oversecretion (without signs of acromegaly): 1 patient
neurosurgical procedure: 4 patients

1x chordoma; 3 x pituitary adenoma

14 non-operated patients: 
no significant tumour growth during follow-up
(average: 22 months serial CT/MR-scans)

JAMA. May 23/30. 1990 – Vol 263. No.20
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2010:
§ 64-jährige Patientin
§ MRI durch Psychiater indiziert
§ OP abgelehnt
§ Somatotrope Insuffizienz
§ Visus/GF normal
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January 2012

October 2013
2013:
§ Hydrocephalus occlusivus
§ blind
§ Panhypopituitarismus
=> nfm Kraniotomie
§ Ki-67: 2%, LH/FSH ++
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Apr 1996 Mar 1997 Oct 1998 Apr 2000
11 months

30 months

48 months
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15 patients
4 female. 11 male

median follow-up period: 7.4 years
range: 2.3 – 11.9

median age: 60 years
range: 32 – 77 years

median initial tumour volume: 1.6 cm3
range: 0.7 – 5.3 cm3

median tumour volume at end of observation: 5.6 cm3
range: 1.5 – 20.9 cm3 

∑ in 93% a tumour growth occured
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Longitudinal volumetric study of tumour regrowth in a 33-year-
old patient following two prior operations. Regrowth is shown
on both (A) a linear plot and (B) a semilogarithmic plot of
tumour volume versus time. The adenoma shows a strictly
exponential growth pattern.
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Probability of tumour enlargement in patients with 
macroadenoma

during the follow-up period
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Risks caused by untreated NFA

risk of tumor growth per year (macroadenoma):

risk of new endocrine dysfunction per year (macroadenoma):

risk worsening of the visual field per year (micro- & macroadenoma): 

risk of pituitary apoplexy per year (macroadenoma): 

12.5 % per year

11.9 % per year

0.65% per year

1.1% per year
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Median F/U
3.9 yrs

(range 1–15 yrs)
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Wenn ich mich operieren lasse, wie 
funktioniert das ???
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Die Herausforderungen der Hypophysenchirurgie

Lokalisation

Visualisation

Klinische Resultate
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Lokalisation
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The higher the
Shape grade, the
higher the likelihood
for lower GTR
rates, larger tumor
remnants and need
of further therapies.
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The ‘occult’ adenomas
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- N=15; visible on MRI in 67%; adenoma volume 0.02-0.78 cm3 (mean 0.19). 
- Intraoperative visualization of the tumors correlated with the point of maximum tracer

accumulation on the FET-PET scans (neuronavigation) in all cases. 
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Neuronavigation
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Visualization

Husmatt 3
CH-5405 Baden

www.neurochirurgie-baden.ch
sven.berkmann@hin.ch 056 525 36 63



Husmatt 3
CH-5405 Baden

www.neurochirurgie-baden.ch
sven.berkmann@hin.ch 056 525 36 63

Und wenn ein Rest bleibt - kann das 
wieder wachsen

???
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N=85
Mean F/U: 5.6 ± 1.9 years
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Lowfield
iMRI
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Highfield
iMRI
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The use of iMRI leads 
to higher GTR rates
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When to use the iMRI?

Preop:

- large tumors
- invasive tumors
- awkward-shaped tumors (Shape 3-5)
- reoperations

Intraop:

- lack of intraop visualization of remnants
- remnants visible but not safely removable
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iMRI? Microscope? Endoscope?
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sensitivy GTR endoscope vs. high-field iMRI: 21% (95%CI 6-46%)
specificity GTR endoscope vs. high-field MRI: 78% (95% CI 40-97%)
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sphenoid Mr coil for pituitary surgery

J neurosurg March 18, 2016 5

coil. When the ESC was positioned closer to the sella, the 
peak SNR with the ESC was 14.8-fold higher than that 
of the standard 8-channel coil (SNR 854 and 57, respec-
tively). Peak SNR dropped dramatically (SNR 225) when 
the ESC was positioned further from the pituitary gland 
(Fig. 3).

Image Acquisition Time
The coronal T2-weighted images obtained with the 

standard 8-channel head coil using an FOV of 120 mm 
and a matrix size of 240 were compared with those ob-
tained using the ESC and an identical acquisition matrix. 
Using the ESC with an FOV that was reduced by a factor 
of 3 resulted in a corresponding decrease in acquisition 
time. Visually, there is no degradation of image quality on 
the faster sequence (Fig. 4).

Image Resolution
The improved SNR afforded by ESC allowed the ac-

quisition of good-quality images at resolutions not feasible 
with the standard 8-channel head coil. A number of ana-
tomical details emerged on the 3D BFFE (0.25 × 0.25 × 
0.50 mm3) and 3D T1-FFE (0.15 × 0.15 × 0.3 mm3) images 
(Fig. 5) that were not visible with the 8-channel head coil, 
including the pituitary capsule, intercavernous (coronal) 
sinus, and pars intermedia microcalcification. Histological 
evaluation of the same cadaver confirmed these structures 
to be present histologically (Fig. 6).

Discussion
Current Methods for enhancing imaging of the sella

Because of the limitations of preoperative MR imaging 
of the sella, surgeons have used intraoperative methods in 
an attempt to provide clinically important information. 
Both intraoperative ultrasonography (iUSG) and iMRI 
have been described for surgery of the pituitary gland. 
Previously, iUSG was performed by inserting an ultraso-
nography probe through the TSS surgical corridor. The 
use of iUSG has permitted the detection of tumor residuals 
and the identification of large critical structures, including 
the carotid arteries.2,23,32 However, iUSG failed to reliably 
detect MR-invisible microadenomas in CD patients due to 
limited resolution, limited directionality, small FOV size, 
and artifacts.8 Recently, iMRI in association with TSS has 
been reported.4,5,33 These reports used receiver coils that 
are external to the head, so the SNR of such methods can 

be no better than that performed preoperatively. Neverthe-
less, the advantages of iMRI with a standard head could 
include the detection of larger tumor remnants and cere-
brospinal fluid leakage.12

Current study
Feasibility of ESC

ESC was specifically designed as an adjunct iMRI tool 
to improve imaging of the sella and parasellar structures. 
The ESC includes a number of mechanical and electrical 
features that facilitate placement and ensure safety for use 
during TSS. The distal double/triple-turn coil is at an acute 
angle (70°) to the axis of the coil (Fig. 2). This makes the 
distal surface beveled and optimally angled for placement 
close to the anterior face of the sella (Figs. 1–3). The coil 
is housed within a water-tight enclosure that provides elec-
trical and thermal insulation. The inclusion of a silicone 
disc at the distal end allows for the detection of the distal 
end of the coil during MR imaging, thus allowing adjust-

Fig. 4. Comparison of clinical T2-weighted TSE coronal images obtained with an 8-channel head coil (a) and ESC using the same 
(b) and decreased (C) scan times. Using a ~ 6 minute and 30 second acquisition time at a resolution of 0.5 × 0.5 × 3 mm, images 
from both coils (A and B) contained similar anatomical detail, but higher SNR is shown using ESC (B). The 3-fold reduction in scan 
time (2 minutes and 24 seconds) results in no visible degradation of image quality (C) with the same in-plane resolution and half 
the slice thickness (0.5 × 0.5 × 1.5 mm). Scale bar = 1 cm.

Fig. 5. Ultra–high-resolution images of the cadaver pituitary gland ob-
tained using the ESC reformatted in the coronal (a and C) and sagittal 
(b and D) planes. A microcalcification is seen on the both sequences 
(B and D, arrow). The pituitary capsule is identified on the coronal BFFE 
image (A, arrows). The inferior intercavernous sinus is identified on both 
sequences (A, C, and D, arrowheads). Scale bar = 1 cm. 3D BFFE is 
0.25 × 0.25 × 0.50 mm3 and 3D T1-FFE is 0.15 × 0.15 × 0.3 mm3. C = 
internal carotid artery; ds = dorsum sellae; I = infundibulum; ps = planum 
sphenoidale; sp = sphenoid sinus.

Husmatt 3
CH-5405 Baden

www.neurochirurgie-baden.ch
sven.berkmann@hin.ch 056 525 36 63



Husmatt 3
CH-5405 Baden

www.neurochirurgie-baden.ch
sven.berkmann@hin.ch 056 525 36 63

Können Sie mit der OP die 
Sehstörungen beheben

???
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N=231
Mean F/U: 62 months (9-
178)
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Mortini P, Losa M, Barzaghi R, Boari N, Giovanelli M.

Neurosurgery 56 1222-1233; 2005
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Kann man mit der OP einen
Hormonmangel behandeln

???
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Preoperative hypopituitarism and recovery of pituitary function
depend on tumor size
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Fatemi N, Dusick JR, Mattozo C, McArthur DL, Cohan P, Boscardin J, Wang C, Swerdloff RS, Kelly DF

Predictors of Hormonal Recovery:

- younger age (47 versus 56 years, P=0.006)
- absence of a postoperative CSF leak (P=0.03) 
- absence of hypertension (P=0.05) 

Neurosurgery 63:709–719, 2008
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Können bei der OP Komplikationen
auftreten???
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in-hospital mortality as a function of
hospital volume of transsphenoidal
pituitary tumor surgery, by quartile.
Mortality was lower with higher-volume
hospitals (P = 0.02)
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) postoperative complications as a function of
hospital volume of transsphenoidal tumor
surgery, by quartile. The relationship between
large caseload and lower complication rates
was significant (P = 0.03)
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Mortini P, Losa M, Barzaghi R, Boari N, Giovanelli M.

Septumperforation 3 - 8%
Sinusitis 3 - 9%
Hypopituitarismus 7 - 20%
Diabetes insipidus 7 - 19%
Liquorfistel 1 - 4% (Endoskop höher!) 
Visus/GF-Abnahme 0.5 - 2%
Meningitis 0.5 - 2%
Verletzung A. carotis int. 0.5 - 1%
Mortalität 0.2%

Neurosurgery 56 1222-1233; 2005
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Und nun…?
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…. In conclusion, within a mean follow-up period of 43 
months, we found that non-operated presumed

macroNFAs have a significant growth potential.…

the decision for surgical intervention should balance:
- presence of significant comorbidities 
- anaesthetic/peri-operative risks at presentation 
- probability of tumour enlargement (and its consequences)
- possible loss of the advantages associated with early

operation
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Fragen ?
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