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Introduction
When the adult patient had sellar mass, the 

differential diagnosis usually included pituitary 
adenoma and craniopharyngioma[1-8]. Pituitary 
adenomas are benign neoplasm of pituicytes 
arising from adenohypophysis and account for 
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10-15% of all intracranial neoplasms[1]. Cranio-
pharyngiomas arise from squamous epithelial 
cell remnants of Rathke’s pouch and account 
for 1.2-4% of all intracranial tumors[1]. These 
tumors locate in sellar and suprasellar regions. 
When pituitary adenomas are larger than 10 
mm, they are called pituitary macroadenoma. 
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Pituitary macroadenoma and  craniopharyngio-
ma patients usually have overlapping symptoms 
from local mass effect to adjacent optic pathway 
causing minimal visual fi eld defect to blind-
ness, hormonal disturbance and headache[9].
The optimal treatments of pituitary macroade-
noma and craniopharyngioma are different. 
Correct diagnosis is important to choose proper 
treatment for each patient from medical treat-
ment to surgery removal[10]. The transphenoi-
dal route is the dominant surgical approach 
for pituitary macroadenoma[10-12].  On the other 
hand, patients with craniopharyngioma are 
traditionally treated with gross total section 
via craniotomy, and post-operative radiation 
should perform if the patient got subtotal resec-
tion[13,14]. 

The magnetic resonance imaging is an im-
portant modality which is less invasive to the 
patient and can provide good information for 
diagnosis of sellar mass[9]. Various charac-
teristic imaging features of pituitary adenoma 
and craniopharyngioma have been described. 
Pituitary macroadenomas are typically isoin-
tense to gray matter on T1-weighted image, 
variable on T2-weighted image, and show 
heterogeneous or homogeneous enhance-
ment in post contrast study[1,2]. They usually 
expand sellar turcica[4,6-8]. Pituitary macroade-
nomas can extend superiorly to supra-sellar 
region causing lobulated margin, snowman or 
fi gure of eight confi gulation from diaphragma 
sellae indentation[2,4,8].  

Craniopharyngiomas have a bimodal age 
distribution, peak in children age 5-10 years 
and smaller peak in sixth decade of life.  Cranio-
pharyngioma can be classifi ed as adamantino-
matous and squamous papillary types base on 
histopathology[1,13,15]. The adamantinomatous 
types are predominantly cystic or mixed solid-
cystic lobulated tumor, containing calcifi cation. 
The cysts may also show signal isointensity to 
CSF or hyperintense on T1- and T2- weighted 
images due to high protein content or meth-
emoglobin[4,5,7,8,15]. The squamous papillary 
types of craniopharyngioma are more common 
in adult. They are more solid without calcifi ca-
tion as compared with classic adamantinoma-
tous and usually have spherical shape rather 

than lobulated shape[7,15].  However there are 
still some overlapping fi ndings between these 
tumors. This study plans to evaluate in more 
details the radiological fi ndings to further cha-
racterize these diseases. The objective of this 
study is to compare MRI appearance of pitui-
tary macroadenoma and craniopharyngioma 
for differentiation and diagnosis.

Materials and methods
Patients
This study was approved by the institutional review 

board and the informed consent was waived because 
of retrospective clinical study.  A computerized search 
of our University’s pathology database from January 
2006 to June 2014 revealed that 204 patients were 
diagnosed with pituitary adenoma and 47 patients 
were diagnosed with craniopharyngioma. We included 
patients who had initial preoperative MRI brain at our 
hospital and pathological proof of pituitary adenoma 
and craniopharyngioma. 143 patients pituitary adenoma 
and 37 patients with craniopharyngioma were excluded 
from the study due to no pre-operative MRI, incom-
plete MR imaging, pediatric patients (younger than 
15 years old) and pituitary microadenoma. Finally, 61 
patients of pituitary macroadenoma and 10 patients of 
craniopharyngioma were included in this study.  

MRI technique
All patients were performed brain MRI by using 1.5 

T MRI machine (Signa Excite HDxt and Signa Excite 
HD with software version 12X and 16X, GE healthcare) 
and using 0.2 ml/kg (0.5 mmol/mL) of gadopentetated-
imeglumine (Magnevist®) or gadoteric acid (DOTAR-
EM®).

The MRI of each patient was performed with standard 
head coil in at least 6 sequences including axial FLAIR, 
Sagittal T1-weighted, Coronal T1-weighted, Coronal T2-
weighted, post contrast sagittal and coronal T1-weighted.

MRI evaluation
All MR images were reviewed on a picture archiving 

and communication system (PACS) and using Synapse 
version 4.1 workstation. Two neuroradiologists evalu-
ated MRI fi ndings and consensus for each parameter. 
The neuroradiologists analyzed images with blind the 
patient’s pathology for preventing bias.

Tumor size, shape, component, adjacent brain edema, 
cavernous sinus invasion, sellar widening, presence of 
posterior T1-weighted bright spot, presence of normal 
pituitary gland, signal of solid/cystic components on T1 
and T2-weighted signals of solid or cystic components 
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on T1WI and T2WI and pattern of enhancement were 
evaluated.

Tumor size was defi ned as the largest  antero-
posterior (AP), transverse and vertical diameter and 
the tumor volume was calculated by formula; 0.5 x AP 
x transverse x vertical diameter. The tumor shapes 
were classifi ed as ovoid, snowman and lobulated.  A 
snowman shape was defi ned as a fi gure of eight-like 
appearance and a lobulated shape was applied if the 
tumor showed more than two lobes. 

The components of the tumor were classifi ed as; 
solid component was defi ned as more than 75% of 
tumor has solid component, cystic component was 
defi ned as more than 75% of tumor has cystic compo-
nent and the other were classifi ed as mix solid cystic 
component. 

The adjacent brain edema was defi ned as presence 
of perilesional FLAIR hyperintense area. Cavernous 
sinus invasion was defi ned as presence of abnormal 
tissue between the lateral wall of the cavernous sinus 
and carotid artery[16]. Sellar widening was defi ned as 
the largest AP diameter is more than 16 mm and verti-
cal diameter is more than 12 mm (The normal size of 
sella turcica ranges from 4 to 12 mm for the vertical 
dimension and 5 to 16 mm for the AP dimension)[17]. 
The presence of posterior T1-weighted bright spot was 
evaluated in sagittal non-contrast T1-weighted images. 
The term of normal pituitary gland was used if the 
pituitary gland can be separated from the tumor. The 
T1 and T2 signal intensities of solid component were 
defi ned into 4 types; hyperintense, isointense, hypoin-
tense and mixed signal intensities by comparison with 
the gray matter signal. The honeycomb appearance 
was defi ned as cluster of small T2 hyperintense foci 
within the solid component. The patterns of enhancing 
solid components were classifi ed into homogeneous 
and heterogeneous enhancement.  The T1 and T2 sig-
nal intensities of cystic component were defi ned as 4 
type; hyperintense, isointense, hypointense and mixed 
signal intensities. Presence of rim enhancement was 
defi ned as enhancement of the peripheral part of the 
cystic portion is more than enhancing solid part en-
hancement. The presence of fl uid-fl uid level in all se-
quences was evaluated.

Statistical analysis
The two groups were compared by using the Student 

t-test for continuous data (age and tumor size). Results 
were given as mean±standard deviations. Chi-square 
test was used for categorical data (tumor shape, com-
ponent, adjacent brain edema, cavernous sinus inva-
sion, sellar widening, present of posterior T1-weighted 
bright spot, present of the normal gland, T1 and T2-

weighted signals of solid or cystic components and 
pattern of enhancement).  If the data were less than 5 
in the group, Fisher’s exact test was used. 

Statistical analyses were performed by using soft-
ware SPSS, version 17.0 (SPSS, Chicago, Ill). A p 
value of less than 0.05 was considered to indicate a 
statistically signifi cant difference.

Results
General data
The study included 71 patients with patho-

logical proof, which 61 patients revealed pitui-
tary macroadenoma and 10 patients revealed 
craniopharyngioma. They were 39 male patients 
(33 of pituitary macroadenoma, 6 of cranio-
pharyngioma) and 32 female patients (28 of 
pituitary macroadenoma, 4 of cranio-pharyngio-
ma). The mean age of pituitary macroadenoma 
group was 47.18 years; range between 18-75 
years. The mean age of cranio-pharyngioma 
group was younger than the group of pituitary 
macroadenoma, which was 33.8 years; ranges 
between 15 to 63 years. However, there was 
no statistically signifi cant difference between 
these two groups (p= 0.056). 

In 10 craniopharyngioma patients, there were 
7 adamantinomatous and 3 squamous-papil-
lary subtypes. The mean age of adamantino-
matous subtype was less than squamous-
papillary subtype, which revealed 30.29 years 
and 42.00 years, respectively.  However, there 
was no statistically signifi cant difference be-
tween these two groups (p=0.402). 

MRI fi ndings
The MRI fi ndings of the pituitary macroade-

noma and craniopharyngioma were summa-
rized in Table 1. In the term of shape, there 
was statistically signifi cant difference between 
pituitary macroadenoma and craniopharyngio-
ma (p=0.007). Pituitary macroadenoma exhi-
bited the diversity in shape, which could be 
lobulated (45.90%, 28 in 61 patient), snowman 
(31.15%, 19 in 61 patients) (Figure 1), and ovoid 
(22.95%, 14 in 61 patients). On the other hand, 
craniopharyngiomas were likely to be lobulated 
shape (Figure 2A) (100%, 10 in 10 patients).  
Area of brain edema was seen in cranio-
pharyngioma higher than pituitary macroade-
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Table 1. Comparison of  MRI fi nding of pituitary macroadenoma and craniopharyngioma

Imaging fi ndings Pathology
Pituitary macroad-

enoma (n=61)
Craniopharyngio-

ma (n=10)
p-value

Shape Ovoid
Snowman
Lobulated

14 (22.95%)
19 (31.15%)
28 (45.90%)

0
0

10 (100%)

0.007*

Adjacent brain edema 5 (8.20%) 4 (40%) 0.019*
Cavernous sinus invasion 6 (9.84%) 0 0.585 
Sellar widening 49 (80.33%) 4 (40%) 0.014* 
Presence of posterior T1 bright spot 47 (77.05%) 4 (40%) 0.025* 
Normal pituitary gland separates from tumor 0 3 (30%) 0.002*
Component Solid

Mix
Cystic

38 (62.30%) 
20 (32.79%) 

3 (4.91%) 

1 (10%) 
2 (20%) 
7 (70%) 

0.000*

Size (mean±SD in cm, volume cm3) AP
Trans-
verse
Vertical
Volume

2.55±0.98 
2.81±1.04 

3.29±1.22 
16.09±18.97 

3.54±1.34 
3.3±0.77 

3.73±1.49 
30.41±30.47 

0.058 
0.104 

0.356 
0.134 

* statistically signifi cant difference (p<0.05)

Figure 1.  Post gadolinium coronal (A) and sagittal (B) T1-weighted images of a 52 years old man with pituitary 
macroadenoma show solid mass with snowman appearance and sellar widening.

A B

noma (40% and 8.2%, respectively; p=0.019) 
(Figure 3). Pituitary macroadenomas had sell-
ar widening and posterior T1 bright spot more 
than craniopharyngioma (p=0.014 and 0.025, 
respectively). Tumor originated in the supra-
sellar region and could be separated from 
the normal pituitary gland was found in 30% 
of craniopharyngioma(Figure 2B), but 0% of 

pituitary macroadenoma (p=0.002).  Caver-
nous sinus invasion could be seen in pituitary 
macroadenoma (9.84%) but 0 % in cranio-
pharyngioma. There is no signifi cant different 
between both tumors (p=0.585). According to 
tumor component, there was statistically signi-
fi cant difference between pituitary macroade-
noma and craniopharyngioma (p=0.000).  The 
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Figure 2.  (A) Post contrast coronal T1-weighted image of a woman with craniopharyngioma shows a lobulated 
mix solid cystic lesion with rim enhancement of the cystic portion (arrow). (B) Sagittal T1 post contrast of a woman 
with craniopharyngioma shows a lobulated mix solid cystic lesion with rim enhancement of the cystic portion. Also 
noted tumor locates in suprasellar and can be separated from the normal pituitary gland (arrow). (C). Pathology 
(low power fi eld) of patient A shows prominent vascular space in the cyst wall (arrow).

A B

C

Figure 3. Axial FLAIR image of a woman with craniopharyngioma shows 
area of hyperintense perilesional brain edema.

pituitary macroadenomas were more likely to 
be solid mass (62.30% versus 10%), while 
craniopharyngiomas were more likely to be 
cystic mass (70% versus 4.91%). Neverthe-
less, there was no statistically signifi cant dif-
ference in tumor size and volume between 
these two groups.

The signal intensities and MRI fi ndings of 
solid part were evaluated in both groups of 
solid mass and mixed solid-cystic lesion (58 
patients of pituitary macroadenoma and 3 pa-
tients of craniopharyngioma) and were sum-
marized in Table 2. There was no signifi cant 
difference between these tumors when evalua-
tion with T1 and T2 signal intensities.  Pituitary 
macroadenoma and craniopharyngioma were 

usually isointense T1 signal to the gray matter 
(89.66% and 66.67%, respectively) and they 
were usually hyperintense T2 signal to the 
gray matter (68.97% and 100%, respectively). 
Honeycomb appearance was shown in pitui-
tary macroadenoma than craniopharyngioma 
(68.97% and 33.33%, respectively), but there 
was no statistically signifi cant difference (p 
=0.248). Enhancement of the solid part in both 
kinds of tumors was heterogeneous (93.10% 
in pituitary macroadenoma and 100 % in cranio-
pharyngioma; p=1.00).

The signal intensities and MRI fi ndings of 
the cystic part were evaluated in both groups 
of solid mass and mixed solid-cystic lesion (23 
patients of pituitary macroadenoma and 9 pa-
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Table 2. Comparison solid parts of pituitary macroadenoma and craniopharyngioma

Imaging fi ndings Pathology
Pituitary macroade-

noma (n=58)
Craniopharyngioma

(n=3)
p-value

T1 signal of solid component Hypointense
Isointense
Hyperintense
Mixed signals

1 (1.72%)
52 (89.66%)

3 (5.17%)
2 (3.45%)

1 (33.33%)
2 (66.67%)

0
0

0.192

T2 signal of solid component Hypointense
Isointense
Hyperintense
Mixed signals

6 (10.34%)
9 (15.52%)

40 (68.97%)
3 (5.17%)

0
0

3 (100%)
0

1.000

Presence of honey combing appearance 40 (68.97%) 1 (33.33%) 0.248
Enhancement Homogeneous

Heterogeneous
4 (6.90%)

54 (93.10%)
0

3 (100%)
1.000

Table 3. Comparison cystic parts of pituitary macroadenoma and craniopharyngioma

Imaging fi ndings Pathology
Pituitary macroade-

noma (n=23)
Craniopharyngioma

(n=9)
p-value

T1 signal of cysticcomponent Hypointense
Isointense
Hyperintense
Mixed signals

12 (52.17%)
1 (4.35%)

9 (39.13%)
1 (4.35%)

6 (66.67%)
0

1 (11.11%)
2 (22.22%)

0.203

T2 signal of cystic component Hypointense
Isointense
Hyperintense
Mixed signals

0
0

23 (100%)
0

1 (11.11%)
0

7 (77.78%)
1 (11.11%)

0.073

Presence of rim enhancement 0 7 (77.78%) 0.000*
Presence of fl uid-fl uid level 8 (34.78%) 0 0.149

*  statistically signifi cant difference (p<0.05)

tients of craniopharyngioma) and were summa-
rized in Table 3. The cystic part of both tumors 
were usually hypointense in T1 weighted im-
age (52.17% in pituitary macroadenoma and 
66.67% in craniopharyngioma; p=0.203) and 
hyperintense in T2 weigthed image (100% in 
pituitary macroadenoma and 77.78% in cranio-
pharyngioma; p=0.073). If there was rim en-
hance of the tumor (Figure 2A), It would be 
craniopharyngioma (p=0.000). Presence of 
fl uid-fl uid level could be seen in the pituitary 
macroadenoma which was 34.78% but none 
of the craniopharyngioma was shown (0%), 
there was no statistically signifi cant difference 
(p=0.149)

Discussion
Pituitary adenomas represent 10-15% of 

all intracranial neoplasm and craniopharyn-
giomas account for 1.2-4% of all intracranial 
tumors. These tumors share the same loca-
tions in sellar and suprasellar regions, but the 
optimal treatments are different. Thus, the pre-
cised diagnosis is required.

More than 70% of patients with pituitary 
macroadenoma in this study were 30-60 years 
old and craniopharyngiomas showed bimodal 
age distribution (teenagers and adults) which 
are compatible with the previous literatures[1, 

12]. There was no sex predilection in both tumors.
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This study corresponded with the previous 
study by S.H. Choi in Korea[2] that pituitary 
macroadenomas usually have solid compo-
nent with associated snowman shape while 
craniopharyngiomas usually have lobulated 
shape with cystic component. In addition, this 
study revealed that the ovoid shaped tumor 
with solid component was more common in 
pituitary macroadenoma as compared to the 
craniopharyngioma. Furthermore, this study 
revealed that when presence of sellar widening 
was suggestive of pituitary macroade-noma. 
This fi nding could possibly represent tumor 
origin itself in sellar region and slow growing 
nature of this tumor. In the meantime, cranio-
pharyngioma, mostly for tumor origin, is located 
in the suprasellar region[18] about 78.5% and 
in the intrasellar/suprasellar region about only 
21.4% according to prior study[15]. The other 
present fi nding is posterior T1 bright spot which 
also was suggestive of pituitary macroadeno-
ma. Because of different tumor origin between 
these tumors, most of pituitary macroadeno-
ma arises from the anterior lobe of pituitary 
gland (adenohypophysis)[19] but craniopharyn-
gioma originates from craniophayngeal duct 
and pars tuberalis which are located close to 
the pituitary stalk[20]. That is why this focused 
fi nding may be useful to differentiate pituitary 
macroadenoma from craniopharyngioma.

This study also revealed that 30% of cranio-
pharyngiomas located in the suprasellar region 
and could be separated from normal pituitary 
gland in the sellar turcica. Area of adjacent 
brain edema was more common in craniophar-
yngioma which could be from direct compres-
sion of the mass. The more tumor enlarges, 
the more compression into adjacent brain pa-
renchyma. There were 9 lesions in this study 
which had adjacent brain edema (mean tumor 
volume 40.00 cm3±32.36) to compare with 62 
lesions without adjacent brain edema (mean 
tumor volume 14.22 cm3±16.59) (p=0.045). 
The signal intensities on T1WI and T2WI of 
the solid and cystic components between 
these two groups were not different.

Presence of rim enhancement is helpful 
for differentiation in mixed solid-cystic mass, 
which was shown approximately 77.78% in 

craniopharyngiomas while none of the in pi-
tuitary macroadenoma had this feature. The 
pathological review (Figure 2C) showed that 
craniopharyngiomas had prominent vascular 
space in the cystic wall which could result in 
rim enhancement after gadolinium administra-
tion. On the other hand, the cystic portion of 
pituitary macroadenomas could be the result 
from cystic degeneration and necrosis thus no 
enhancement after gadolinium injection was 
reasonable[21]. 

Hemorrhage in craniopharyngioma was 
rare[22,23]. On the contrary, pituitary adenoma 
with intratumoral haemorrhage was frequently 
appeared. Besides, 50% of the pituitary mac-
roadenomas might contain cyst, hemorrhage 
or both of them[23]. Debris-fl uid or fl uid-fl uid 
level was likely from intratumoral hemorrhage 
or cystic degeneration[21]. Only pituitary mac-
roadenoma showed fl uid-fl uid level in this 
study (34.78% versus 0%, p=0.149). Further-
more, there was correlation between the fi nd-
ings of fl uid-fl uid level and haemorrhage in the 
pituitary macroadenoma which was proven by 
pathology. 

In coronal T2-weighted image, the presence 
of honeycomb appearance was seen more 
often in the pituitary macroadenoma as com-
pared to the craniopharyngioma (68.97% vs 
33.33%, p=0.248). On coronal GRE T2*, some 
lesions with honeycomb appearance also 
showed dark signal intensities that represented 
intratumoral hemorrhage. Histopathological 
examination in one of pituitary macroadenoma 
with honey comb appearance showed diffuse 
hemorrhage in the tumor. Likewise in a prior 
study, honeycomb-like appearance with mixed 
high signal intensity on T2W in pituitary adeno-
ma was also correlated with hemorrhage on 
histopathological examination[24]. However, it 
should be noted that dark signal lesions on 
GRE T2*image could be the result from haem-
orrhage, calcifi cation, iron deposit, or melanin. 

Invasion of cavernous sinus was rare in 
craniopharyngioma[8,25], but it was more com-
mon in pituitary macroadenoma (9.84% versus
0% in craniopharyngioma). However, there 
was no statistically signifi cant, p= 0.585. The 
study from S.H. Choi[2] showed that both tumors 



122 Chiang Mai Med J 2016;55(3):

can extend beyond lateral wall of the cavernous 
ICA.

There were some limitations of this study. 
First, this study was retrospective review of im-
aging interpretations using consensus reading 
of two neuroradiologist without interobserver 
variability assessment. Second, we could not 
correlate all of the imaging fi ndings with patho-
logic fi ndings. Third, we included only pituitary 
macroadenoma and craniopharyngioma (com-
mon lesions in sellar and suprasellar), but other 
uncommon lesions in this region such as 
Rathke cleft cyst, meningiomas, glioma, germ 
cell tumor, aneurysms, metastates, and granu-
lomatous disease were not included. 

In conclusion, MRI fi ndings such as shape 
of the tumor and its component are useful to 
differentiate between pituitary macroadenoma 
and craniopharyngioma. Presence of sellar 
widening and posterior T1 bright spot are fre-
quently found in pituitary macroadenoma. On 
the other hand, area of adjacent brain edema, 
suprasellar origin with presence of normal pi-
tuitary gland and presence of rim enhance-
ment are the features that suggestive of crani-
opharyngioma. 
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การแยก pituitary macroadenoma และ craniophagyngioma ในผูปวยผูใหญ
จากภาพเอกซเรยคลื่นแมเหล็กไฟฟา

ภาณุพงศ ราชอุปนันท,1 กนกพร โอฬารรัตนชัย,2 สลิตา อังกุระวรานนท,2 กิตติศักดิ์ อุนศรีสง2 และ
ทรงเกียรติ สุวรรณศิริกุล3

1โรงพยาบาลเชียงรายประชานุเคราะห, 2ภาควิชารังสีวิทยา, 3ภาควิชาพยาธิวิทยา คณะแพทยศาสตร 
มหาวิทยาลัยเชียงใหม

วัตถุประสงค  เพื่อเปรียบเทียบความแตกตางของภาพเอกซเรยคล่ืนแมเหล็กไฟฟาระหวาง pituitary macro-
adenoma และ craniopharyngioma

วิธีการ  เปนการวิจัยแบบยอนหลังจากภาพเอกซเรยคล่ืนแมเหล็กไฟฟาระหวางเดือนมกราคม พ.ศ. 2549  ถึง
เดือนมิถุนายน พ.ศ. 2557 ผูปวยที่มีผลพยาธิวิทยาเปนpituitary macroadenomaจํานวน 61 ราย และ 
craniopharyngiomaจํานวน 10 ราย รวมรวมขอมูลเก่ียวกับผูปวยเรื่อง เพศ อายุ ขอมูลของกอนเน้ืองอก 
ไดแก ขนาด รูปราง องคประกอบของกอน การมีสมองรอบขางบวม การมีการกวางขึ้นของกระดูกเซลลา เทอร
ซิกา การรุกลํ้าของกอนเนื้องอกเขาไปยังโพรงหลอดเลือดดําใตฐานสมอง การพบกลีบหลังของตอมใตสมอง 
การที่ตอมใตสมองสามารถแยกออกจากเน้ืองอกได สัญญาณภาพที่ไดจากสวนที่เปนของแข็งและของเหลว
ของกอนเนื้องอกและรูปแบบการ enhancement ของกอนเน้ืองอก

ผลการวิจัย กอนเนื้องอกที่มีรูปรางแบบมนุษยหิมะหรือรูปวงรี มีองคประกอบเปนของแข็ง การมีการกวางขึ้น
ของกระดูกเซลลา เทอรซิกา และเห็นกลีบหลังของตอมใตสมองพบไดใน pituitary macroadenomaแบบมีนัย 
สําคัญทางสถิติ  กอนเนื้องอกรูปรางแบบลอน ๆ องคประกอบเปนถุงน้ํา การพบสมองรอบขางบวม ศูนยกลาง
ของกอนเนื้องอกอยูเหนือเซลลา เนื้องอกสามารถแยกออกจากตอมใตสมองไดและลักษณะ enhancement 
เปนที่ขอบของกอนพบได ใน craniopharyngioma แบบมีนัยสําคัญทางสถิติ

สรุปผลการวิจัย เอกซเรยคลื่นแมเหล็กไฟฟาชวยในการแยกระหวาง pituitary macroadenoma และ cran
iopharyngiomaโดยอาศัยรูปราง องคประกอบของกอนเน้ืองอก การมีการกวางขึ้นของกระดูกเซลลา เทอร-
ซิกา การพบกลีบหลังของตอมใตสมอง ศูนยกลางของเนื้องอกอยูเหนือเซลลา การที่สามารถแยกตอมใตสมอง
ออกจากกอนเน้ืองอกได และการมี enhancement ท่ีขอบของกอน เชียงใหมเวชสาร 2559;55(3):115-24.

คําสําคัญ:  ภาพเอกซเรยคลื่นแมเหล็กไฟฟา, pituitary macroadenoma, craniopharyngioma


