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Magnetic Resonance (MR) imaging, which is an elected method in radiodiagnostic examination of sellar and parasellar 
regions provides high tissue contrast resolution and enables us to get multiplanar scene and has priority against the other 
screening methods, especially in revealing pituitary microadenomas. When screening for pituitary adenomas with MR 
imaging, diagnostic images can not be acquired with slice thicknesses less than 3 mm with the conventional spin echo 
(SE) sequences limiting the sensitivity of the method in demonstration of microadenomas. Recently, introduction of the 
high magnetic field MR systems and 3D-Volume imaging sequences, enable us to get very thin slices without detonating 
the quality of the imaging and by this way, an important improvement in detection of pituitary microadenomas has been 
provided. In this study, we examined 23 cases with suspected pituitary microadenomas by 3D-Volume imaging se
quences in MR imaging. We concluded that the sensitivity of this sequences is very high in the detection of microadeno
mas with MR imaging and this can be exact sequence which should have been preferred. 
[TurkJMedRes 1995, 13(3): 111-115] 
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M a g n e t i c R e s o n a n c e ( M R ) imag ing i s p resent ly c o n 
s i de red to be the mos t spes i f i c a n d sens i t i ve techn ique 
for the d i a g n o s i s o f se l la r a n d parase l la r pa tho log ies . 
A t r u e - p o s i t i v e ra te of 81 % - 1 0 0 % h a s b e e n 
repor ted in MR imag ing a t 1.5 T e s l a in the detec t ion 
of pituitary m i c r o a d e n o m a s (1-4). P r e v i o u s s tud ies a l so 
s u g g e s t a h igher rate of detec t ion after G a d o l i n i u m in
ject ion in t ravenous ly (5-8). In the recent s tud ies h igh-
reso lu t ion h igh -magne t i c f ield MR imag ing i s b e c o m i n g 
w ide ly a c c e p t e d imag ing me thod in the d i a g n o s i s o f 
pituitary m i c r o a d e n o m a s with the h igher capabi l i ty of 
t h e s e MR uni ts us ing t h ree -d imens iona l (3D) a c q u s i -
t ions (9). T h e u s e of 3D acqus i t i on is p romis ing in the 
d i a g n o s i s o f se l la r a n d parase l la r pa tho log ies . Indeed, 
very s m a l l s l i ce t h i c kness (up to 1 mm) a n d h igh s i g 
na l - t o -no i se rat io o f 3D acqus i t i on a r e impor tant a d 
v a n t a g e s wi th respec t t o the c o n v e n t i o n a l sp in e c h o 
( S E ) s e q u e n c e s ( m i n i m a l s l i c e t h i c k n e s s o f 2 m m 
p r o d u c e s poo r s igna l - t o -no i se ratio. T h i s n e c e s s i a t e s 
four or e ight exci tat ions) (9). 
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T h e a im of th is s tudy is to c reate an examina t i on 
protocol us ing 3D v o l u m e s e q u e n c e that h a s a short 
acqus i t ion t ime a n d a l s o h a s a h igh d iagnos t i c rate in 
the d iagnos is o f pituitary m i c r o a d e n o m a s a n d eva lua te 
the true -posi t ive rate of this p ro toco l . 

MATERIALS AND METHODS 
T w e n t y - t h r e e pa t i en t s s u s p e c t e d o f h a v i n g p i tu i tary 
m i c r o a d e n o m a on the bas i s o f c l in ica l a n d c o m p u t e d 
t o m o g r a p h i c ( C T ) f i n d i n g s w e r e e v a l u a t e ! i n t h i s 
s tudy . T h e r e w e r e 18 w o m e n (78.2 %) an.1 5 m e n 
(21.8 %), f rom 3 to 37 y e a r s o ld (mean : 3 0 . 5 years ) . 
Al l the pat ients w e r e s e l e c t e d c a s e s a n d h a d posi t ive 
c l i n i c a l a n d C T f i n d i n g s , a n d s i x t e e n h a d p o s i t i v e 
laboratory f ind ings. T h e c l in ica l a n d laboratory f ind ings 
o f the c a s e s a r e p r e s e n t e d on T a b l e 1 . 

MR imag ing exam ina t i ons w e r e per fo rmed with a 
1.5 T e s l a MR imag ing unit ( S i e m e n s , M a g n e t o m 1.5 T , 
E r l a n g e n , G E R M A N Y ) a n d H e l m h o l t z h e a d coi l w a s 
u s e d as the rece ive r co i l . T h e pat ients h a v e b e e n ex
a m i n e d i n t h e s u p i n e p o s i t i o n w i t h o u t a n y p r i o r 
p repara t ion . Af ter ob ta in ing a short SE s e q u e n c e on 
the sagi t ta l p l ane , the o n e on the mid-sag i t ta l p l ane 
has b e e n u s e d for loca l i z ing the 3D v o l u m e s e q u e n c e 
images on the co rona l p lane . Th i s s e q u e n c e w a s per
f o rmed with a 40 flip a n g l e a n d a 40 mm thick 3D 
v o l u m e a n d 3 2 par t i t ions . T h i s p r o v i d e d e a c h s l i c e 
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Table 1 . T h e c l in ical a n d laboratory f ind ings o f 23 c a s e s 

Laboratory 
Findings 

Clinical High High High 
Findings n(%) Prolactin* A C T H * * G H * * * 

Galactorrhea 3(57 %) 9(69%) — — 

Irregular menses 6 (26%) 3(23%) 1(25%) — 

Cushing's syndr. 3(13%) 2(50%) — 

Acromegaly 1(4%) 1 (8%) 1 (25%) 1 (100%) 

TOTAL 23(100%) 13(100%) 4(100%) 1(100%) 

Note: * Higher than 19.7 ng/ml (females) 115.9 ng/ml (males) 
** Adreno-corticotropic hormone, higher thanl20 pg.ml 
*** Growth hormone, higher than 110 m.lU/L 

th i ckness to be 1.25 mm (40 mm/32) . T h e 3D v o l u m e 
s e q u e n c e pa ramete rs a re dep i c ted a s fo l lows: Repe t i 
t ion t ime (TR) : 30 m S e c , E c h o t ime (TE) : 6 m S e c , 
Fl ip ang le (FA) : 4 0 , S l i c e t h i c kness : 1.25 m m , A c q u s i -
t ion:2, F O V : 2 0 0 m m , Matr ix : 256 x 2 5 6 . T h e durat ion 
of this s e q u e n c e is 8.14 minu tes . A l l pat ients we re ini
tially eva lua ted without gado l in ium in ject ion. Af ter the 
c o m p l e t i o n o f f irst c o r o n a l s e q u e n c e ; 0 ,2 m l / k g o f 
G a d o l i n i u m - D T P A (Magnev is t , S c h e r i n g , Ber l in , G E R 
M A N Y ) h a s b e e n in jected in t ravenous ly i n l e s s than 
6 0 s e c o n d s , a n d the s e c o n d c o r o n a l 3 D s e q u e n c e 
wi th the s a m e p a r a m e t e r s w a s s ta r ted i m m e d i a t e l y 
after it. Af ter the comp le t ion of this s e q u e n c e a sagit tal 
T 1 W S E ( T R / T E : 500 /15 m S e c , two acqus i t i ons a n d 
s l i ce th i ckness : 2 mm) s e q u e n c e w a s a l so pe r fo rmed. 
T h e durat ion o f who le examina t ion w a s approx imate ly 
20 minu tes for e a c h pat ient. 

M R imag ing s tud ies w e r e prospec t ive ly eva lua ted 
by three e x p e r i e n c e d rad io log is ts . T h e d i m e n s i o n s o f 
the se l la r cavi ty, the pituitary g l and a n d the m a s s (if 
there had b e e n any) , have b e e n reco rded as wel l as 
their internal s igna l c h a r a c t e r i s e s a n d cont rast up take 
proper t ies . T h e d i m e n s i o n s o f the se l la r cavi ty a n d the 
pituitary g land have b e e n m e a s u r e d both on co rona l 
a n d sag i t ta l s e c t i o n s . T h e d i m e n s i o n s , the re la t ions 
with the ne ighbour ing s t ruc tures and the internal s igna l 
and contrast up take charac ter is t i cs o f the m a s s les ions 
h a v e a l s o b e e n eva lua ted . MR imag ing f ind ings o f the 
c a s e s h a v e b e e n c o m p a r e d with C T f ind ings, a n d cor 
re la ted with c l in ica l , laboratory a n d in t raoperat ive f ind
ings in the pat ient w h o underwent su rgery (14 c a s e s ) 
a n d con f i rmed with the h is topa tho log ic resu l ts to e s 
t imate the sensi t iv i ty. 

RESULTS 
Pitu i tary m i c i o a d e n o m a w a s d i a g n o s e d i n 1 9 c a s e s 
a n d 4 c a s e s h a d normal g land on MR examina t i on . A l l 
c a s e s h a d pos i t ive C T f ind ings (reported a s pituitary 
m i c r o a d e n o m a ) . T h e c o m p a r i s o n o f M R and C T d iag 
nos i s o f the c a s e s a n d corre la t ion with the c l in ical a n d 
laboratory f ind ings are s h o w n on T a b l e 2 . 
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Tab le2 . M R a n d C T d i a g n o s i s o f t h e c a s e s a n d 
corre la t ion with the c l in ica l and laboratory f ind ings 

Clinical Laboratory C T MR 
Findings n(%) (+) (-) ( +) 
Galactorrhea 3 (57 %) 9(56%) 13(57%) 12(63%) 
Irregular menses 6 (26%) 4(25%) 6(26%) 4(21%) 
Cushings syndr. 3(13%) 2(13%) 3(13%) 2(11%) 
Acromegaly 1 (4%) 1 (6%) 1 (4%) 1(5%) 

TOTAL 23 (100%) 16(100%) 23(100%) 19(100% 

F o u r c a s e s h a d n o r m a l pitui tary g l and o n M R I 
had different comp la in ts with pos i t ive laboratory and /o r 
CT f indings but, the c a u s e o f their s y m p t o m s w a s not 
re la ted to a pitui tary pa tho logy . O n e of t hese c a s e s 
h a d h igh p ro lac t in leve l a n d g a l a c t o r r h e a w h e n s h e 
w a s admi t ted to the hosp i ta l but w a s l ea rned later that 
she w a s us ing anabo l i c d rugs a n d al l o f the laboratory 
f indings returned to no rma l after s topp ing the u s a g e of 
t hose drugs within two m o n t h s . O the r two c a s e s w h o 
found norma l on MR h a d the comp la in ts o f i r regular 
m e n s e s but they didn't h a v e a n y ho rmona l d is tu rban
c e s and the g y n e c o l o g i c eva lua t ion w a s a l so no rma l . 
T h e s e two c a s e s a re still u n d e r the contro l o f g y n e c o l 
ogy c l in ic . F o r the last pat ient with cyc l i c C u s h i n g ' s 
d i s e a s e w h o h a d pos i t i ve C T but n e g a t i v e M R , the 
patho logy w a s found in the su r rena ls on the a b d o m i n a l 
explorat ion as bi lateral ad rena l a d e n o m a s . 

Fou r teen c a s e s with pituitary m i c r o a d e n o m a s on 
MR imag ing underwent surgery . E l e v e n o f t h e m w a s 
opera ted with t r a n s s p h e n o i d a l a n d three w a s ope ra ted 
w i th p t e r y g i o n a l a p p r o a c h . O n the h i s t o p a t h o l o g i c 
eva lua t i on two A C T H - s e c r e t i n g m i c r o a d e n o m a s , o n e 
growth h o r m o n e sec re t i ng a d e n o m a and e l e v e n pro lac-
t in-secret ing m i c r o a d e n o m a s we re f ound . 

W h e n s u r g i c a l a n d M R d i a m e t e r s o f m i c r o 
a d e n o m a s h a v e b e e n c o m p a r e d o n co rona l 3 D v o l u m e 
i m a g e s ob ta ined before admin is t ra t ion o f G a d o l i n i u m ; 
11 w e r e found with s a m e s i z e s a n d 2 w e r e s m a l l e r 
a n d 1 w a s b igger than MR on the surgery . After a d 
m in i s t ra t i on o f G a d o l i n i u m 10 w e r e f o u n d t o h a v e 
s a m e s i z e a n d 3 we re sma l l e r and 1 w a s b igger than 
MR on the surgery . N u m b e r o f t rue posi t ive f ind ings 
o n corona l 3 D - M R i m a g e s ob ta ined before gado l i n ium 
is 11 (78.5 %) a n d after G a d o l i n i u m is 10 (71.4 %). 
S o m e e x a m p l e s o f M R i m a g e s o f t h e c a s e s a r e 
s h o w n on the F i g u r e s 1 to 4. 

DISCUSSION 
M a n y i n v e s t i g a t o r s r e p o r t e d tha t p r e c o n t r a s t T 1 -
w e i g h t e d S E s e q u e n c e i m a g e s c a n re l i ab l y d e t e c t 
pituitary m i c r o a d e n o m a s (1,3,4,7). F e w e r invest igators 
c l a imed that pos tgado l i n ium T1 -we igh ted S E s e q u e n c e 
i m a g e s a re better in s h o w i n g pituitary m i c r o a d e n o m a s 
than precont ras t s tud ies (6,8). Wi th the use of s p e c i a l 
so f tware p r o g r a m s for MR s y s t e m s , i t is p o s s i b l e to 
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Figure 1. Coronal postgadolinium 3D-volume image (A) and 
postgadolinium T1W SE right parasagittal image (B) of the case 
with Cushing disease. An adenoma 4 mm in diameter on the 
right side of the pituitary gland (arrow). Microadenoma is not 
appearing in postcontrastTIW SE right parasagittal image which 
is well-detected in coronal postcontrast 3-D volume image (His-
topathology:ACTH-secreting microadenoma) 

obta in h igh reso lu t ion i m a g e s with s l i ce t h i c k n e s s e s 
l e s s than 1 m m . In this s tudy, i t has b e e n s h o w n that 
with the u s e o f 3 D - v o l u m e s e q u e n c e with 40 d e g r e e s 
of F A , i t is p o s s i b l e to obta in h igh reso lu t ion i m a g e s 
a s we l l a s with T 1 - w e i g h t e d S E s e q u e n c e . T h e a d 
v a n t a g e of the use of 3 D - v o l u m e s e q u e n c e is that i t 
e n a b l e s us t o ob ta in th in s l i c e t h i c k n e s s w h i c h in 
c r e a s e s the sensi t iv i ty o f MR imag ing in the d i agnos i s 
of pituitary m i c r o a d e n o m a s (9-12). 

S tadn ik et a l . , c o n c l u d e d that the comb ina t ion of 
p r e - a n d p o s t g a d o l i n i u m T 1 - w e i g h t e d s e q u e n c e s with 
p r e - a n d p o s t g a d o l i n i u m 3 D - F L A S H s e q u e n c e s 
p r o d u c e d the h ighest numbe r of t rue-posi t ive f indings 
(90 %) a n d lowest numbe r of fa l se -nega t i ve f indings (5 
%) (9). T h e y a l s o po in ted out that T 1 - w e i g h t e d SE 
a n d 3 D - F L A S H s e q u e n c e s we re equa l l y s u c c e s f u l i n 
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Figure 2. Coronal pregadolinium (A) and postgadolinium (B) 
3D-volume images of the case with acromegaly. An adenoma 
9,5 mm in diameter on the left of the pituitary gland(arrow). It 
was detected with both pre and postcontrast images (Histopa-
thology: Growth hormone - secreting microadenoma). 

s how i ng pituitary a d e n o m a s larger than 9 mm but 3 D -
F L A S H s e q u e n c e s w e r e better than T 1 - w e i gh ted S E 
s e q u e n c e s i n s h o w i n g p i t u i t a ry a d e n o m a s w i t h a 
d iameter l ess than 3 m m . 

P e c k et a l . repor ted that the sagi t ta l T 1 - w e igh ted 
S E s e q u e n c e i m a g e s a r e a l s o o f l im i ted v a l u e b e 
c a u s e of partial v o l u m e art i facts c a u s e d by the carot id 
artery a n d dif f icult ies in c o m p a r i n g the left a n d right 
parts of the h y p o p h y s i s (1). In our s tudy with the u s e 
o f SE s e q u e n c e on the sagi t ta l p lane , we w e r e ab le to 
s h o w only 4 (21 %) of the 19 m i c r o a d e n o m a s wh ich 
we re de tec ted o n 3 D F L A S H s e q u e n c e i m a g e s . 

14 o f our pat ients underwent surgery . We cor re 
la ted the d i a m e t e r s o f t he pi tu i tary m i c r o a d e n o m a s 
m e a s u r e d o f c o r o n a l 3 D - v o l u m e i m a g e s a n d t h e 
d i ame te r s m e a s u r e d a t s u r g e r y a n d f o u n d our t rue-
posi t ive f indings o n p r e - a n d pos tgado l in ium 3 D F L A S H 
s e q u e n c e c o r o n a l i m a g e s to be 11 (78.5%) a n d 10 
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Figure 3. Coronal pregadolinium (A) and postgadolinium (B) 
3D-volume images of the case with galactorrhea. An adenoma 7 
mm in diameter on the left of the anterior pituitary gland(arrow). 
Postcontrast images had more diagnostic value than precontrast 
images (Histopathology: Prolactin-secreting microadenoma) 

( 7 1 . 4 % ) r e s p e c t i v e l y . T h e g e n e r a l a c c u r a c y o f 
d iamete rs m e a s u r e d on pre- o r pos tgado l i n ium co rona l 
3D F L A S H i m a g e s i s wel l cor re la ted with the l i terature. 
S t a d n i k e t a l . o b t a i n e d t r u e - p o s i t i v e f i n d i n g s o n 
p regado l i n i um c o r o n a l 3 D F L A S H i m a g e s i n 7 1 % o f 
c a s e s (9). MR imag ing i s rega rded as an al ternat ive 
me thod for pituitary g land examina t i on . 3 - D v o l u m e im
a g i n g i n c r e a s e s t h e d e t e c t i o n r a t e o f p i t u i t a r y 
m i c r o a d e n o m a s . 

G e n e r a l l y , the long examina t i on t ime in MR i m a g 
ing s tud ies is still a se r i ous p rob lem. R e c e n t l y spec ia l 
so f tware p r o g r a m s a n d s e q u e n c e s (Fas t S E , T u r b o -
F L A S H etc.) a re d e v e l o p e d t o so l ve this p rob lem. A s 
our s tudy p roved , in the pituitary g land s tud ies i f the 
pa t ien t h a s a m i c r o a d e n o m a ( e s p e c i a l l y t he c a s e s 
wh ich there is no obv ious i n c r e a s e in the height of the 
pitui tary g land) gett ing pre- a n d pos tcon t ras t co rona l 
se r i es by us ing 3 D - v o l u m e imag ing s e q u e n c e s g i ves a 
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Figure 4. Coronal pregadolinium (A) and postgadolinium (B) 
3D-volume images of the case with irregular menses. An adeno
ma 4 mm in diameter on the left of the pituitary gland(arrow). It 
was detected with both pre-and postcontrast images,but pos
tcontrast images delineated adenoma better (Histopathology: 
Prolactin - secreting microadenoma) 

h i g h a c c u r a t e d i a g n o s t i c r a t e . I n c o n c l u s i o n , w e 
be l ieve that this s e q u e n c e c a n be u s e d as a rout ine 
e x a m i n a t i o n p r o t o c o l i n d i a g n o s i s o f p i t u i t a r y 
m i c r o a d e n o m a s . 

Hipofiz m i k r o a d e n o m l a r ı n ı n MR tan ıs ında 
"3 boyutlu hacim g ö r ü n t ü l e m e " sekans lar ı 

Magnetik Rezonans (MR) görüntüleme, sellar ve 
parasallar alanın radyodlagnostik inceleme yön
temlerinin en seçkinidir. Yüksek doku kontrast re-
zolüsyonu sağlaması, multiplanar taramaya olanak 
tanıması, özellikle hipofiz mikroadenomlarının 
araştırılmasında diğer tarama yöntemlerine göre 
öncelik kazanmasına neden olmuştur. MR ile hi-
pofizer patolojiler araştırılırken başlangıçtan beri 
kullanılan spin eko sekansları ile 3 mm'den az 
kesit kalınlığı sağlanamaması mikroadenomların ta-
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ı asında, duyarlılığı sınırlayan önemli bir engel 
oluşturmuştur. Son zamanlarda yüksek magnetik 
alanlı MR görüntüleme sistemlerinin ve 3 boyutlu 
hacim görüntüleme sekanslarının kullanımı ile bir
likte görüntü kalitesini bozmadan çok ince kesitler 
alınabilmesi mümkün olmuş ve böylelikle hipofiz 
mikroadenomlarının tanısında önemli bir gelişme 
sağlanmıştır. Bu çalışmada, klinik ve bilgisayarlı 
tomografi bulguları ile hipofiz mikroadenomundan 
şüphe edilen 23 olgu, MR 3 boyutlu hacim görün
tüleme sekansları ile incelenmiş ve mikroadenom-
ların tanısında bu sekansların duyarlığının çok yük
sek olduğu sonucuna varılmıştır. [Turk J Med Res 
1995, 13(3): 111-115] 
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