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ABSTRACT

Purpose: Diffusion weighted imaging (DWI) is a functional magnetic resonance imaging (MRI) technique that explores
the random motion of water molecules in the body. Although DWI has been widely applied in the evaluation of
intracranial disorders, there is growing interest for its use in detection and characterization of abdominal masses. In this
study, the efficiency of DWI in distinguishing benign adrenal focal lesions from malignant ones is investigated.

Material and Methods: Sixty six adrenal focal lesions in 56 patients were included in the study. The lesions were
characterized with dynamic adrenal computed tomography and/or adrenal MRI if there was not a histopathological result
or radiological follow up. DWI was performed for these lesions and apparent diffusion coefficient (ADC) values were
measured by using three different b values (b=500 sec/mm?, b=750 sec/mm?, b=1000 sec/mm?).

Results: The mean ADC values of 39 benign lesions were 1.54 x 10”° mm?%sec for b=500 sec/mm?, 1.01x 10”° mm%sec
for b=750 sec/mm?and 0.77 x 10° mm?/sec for b=1000 sec/mm?® The mean ADC values of 27 malignant lesions were
found to be 1.69x 10° mm%sec, 1.14 x 10° mm?%sec and 0.86 x 10° mm?sec for b=500 sec/mm?, b=750 sec/mm?,
b=1000 sec/mm?, respectively. There was not any statistically significant difference between ADC values of benign and
malignant lesions for all three b values (p<0.05).

Conclusion: According to this study, DWI did not seem to be an effective radiological method for differentiating benign
and malignant adrenal lesions; but for a more accurate decision, studies with improved and high resolution images,
standard technical parameters and larger number of lesions may be needed.
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OZET

Amag: Difizyon agirlikli gérintileme (DAG) viicuttaki su molekdllerinin rastgele hareketlerini inceleyen bir fonksiyonel
manyetik rezonans goéruntileme (MRG) teknigidir. DAG intrakranial bozukluklarin degerlendirimesinde yaygin bir
sekilde kullanilmasina ragmen, abdominal kitlelerin tespiti ve karakterizasyonunda kullaniimasina artan bir ilgi vardir. Bu
calismada DAG’nin benign adrenal lezyonlari malign olanlardan ayrimindaki yeterliligi arastiriimigtir.

Materyal ve Metod: Elli alti hastadaki 66 fokal adrenal lezyon galismaya dahil edildi. Histopatolojik sonucu veya
radyolojik takibi olmayan lezyonlar dinamik adrenal bilgisayarli tomografi ve/veya adrenal MRG ile karakterize edildi. Bu
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lezyonlar icin DAG yapildi ve Ug farkli b degderi kullanilarak (b=500 s/mm?, b=750 s/mm? b=1000 s/mm?) apparent

diffusion coefficient (ADC) degerleri olglldi.

Sonuglar: Otuz dokuz benign lezyonun ortalama ADC degerleri b=500 s/mm? icin 1.54 x 10° mm%s , b=750 s/mm?
icin 1.01x 10° mm?s ve b=1000 s/mm? igin 0.77 x 10° mm%s élguldii. Yirmi yedi malign lezyonun ortalama ADC
degerleri b=500 s/mm?, b=750 s/mm?® ve b=1000 s/mm?icin sirasiyla 1.69x 10 mm?s, 1.14 x 10> mm?s ve 0.86 x 10’
® mm?/s olarak tespit edildi. Her ii¢ b degeri igin benign ve malign lezyonlarin ADC degerleri arasinda istatistiksel olarak

anlamli fark yoktu (p<0.05).

Tartigma: Bu calismaya goére DAG benign ve malign adrenal lezyonlarin ayrimi igin etkili bir yontem olarak

bulunmamistir fakat daha dogru bir karar icin gelismis ve yiksek ¢ozUnlrliklG goruntiler, standart teknik parametreler

ve daha fazla sayida lezyona ihtiyag duyulabilir.

Anahtar kelimeler: Adrenal tumor, malign, benign, manyetik rezonans goérintileme, difiizyon agirlikh goriintileme

INTRODUCTION

The prevalence of incidentally detected
adrenal masses was reported to be 2.3% in
autopsy series and 0.5-2%
computed  tomography (CT)
performed for any reason’.The most common
pathology is a non-secretory cortical adenoma,
whereas other pathologies like secretory adrenal
adenoma (Conn syndrome and Cushing disease),
pheochromocytoma, adrenal cancer and
metastatic tumors can also be encountered?. Since
the secretory adrenal mass is symptomatic in
majority of cases, it is relatively easy to diagnose.
However, non-secretory cortical adenoma may not
present with specific symptoms, so detection and
characterization can be more difficult. Moreover,
the characterization of an adrenal mass in patients
with a known primary cancer is crucial in order to
decide for an optimal management which will be

on abdominal

examinations

either curative or palliative. In these cases, adrenal
CT, chemical shift magnetic resonance imaging
(MRI) and radiological follow up can be used to
avoid unnecessary interventions.

On unenhanced CT, an adrenal mass with an
attenuation value of 10 Hounsfield Unit (HU) or
less, is more likely to be an adenoma®®. But, lipid-
poor adenomas cannot be differentiated from
metastatic masses by this method. Dynamic
adrenal CT is useful to overcome this problem;
however iodinated contrast material is
administrated and the patient is exposed to
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additional radiation. Chemical shift MRI is also a
useful technique to differentiate adenoma from
metastasis, because most adenomas are rich from
intracytoplasmic lipid. However, some lipid-poor
adenomas are difficult to differentiate from
metastatic tumors by this technique. Radiological
follow up can be helpful but it needs a substantial
amount of time (at least 12 months) to be sure®.

Diffusion weighted imaging (DWI) is a
promising functional MRI method in abdominal
imaging, especially to detect and characterize
focal/diffuse lesions. However, to our knowledge,
there are only few studies about the role of DWI in
characterization of adrenal masses’®. The aim of
this study is to investigate the efficacy of DWI, a
non-invasive radiological technique, in
distinguishing benign adrenal focal lesions from
malignant ones.

MATERIALS AND METHODS

Local ethic committee approval was obtained
for this prospective study which was carried out
between May 2009 and January 2010. Informed
concent was taken from all the participants. Fifty
six patients (34 women and 22 men; mean age,
58.6 years; age range, 28-76 years) with a total of
66 adrenal masses, detected by other radiological
modalities, constituted the study group. The
dimensions of the lesions were 1 — 11 cm in range
(mean 3.06 cm); the dimensions of 13 lesions were
1 cm, the dimensions of 53 lesions were larger
than 1 cm. The lesions were characterized with
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dynamic adrenal CT and/or adrenal MRI and the
results of these examinations were accepted as
the final diagnosis for statistical analysis, unless
there was a histopathological result or radiological
follow up at least 6 months. Adrenal MRI was
used for whole group of 56 patients while 8 of them
had additional evaluated by dynamic adrenal CT.

Dynamic adrenal CT examinations were
performed on 64 detector row Toshiba Aquilion
(Toshiba Medical Systems, Tokyo, Japan) CT
system. After the standardization of examination
protocol (120 kv, 60 mAs, 5mm slice thickness),
unenhanced and contrast enhanced axial images,
obtained 70 seconds and 15 minutes after
intravenous contrast administration, were acquired.
The attenuation values were measured in each
phase of the exam and always obtained at the
same level of the lesions using region of interest
(ROI). The ROI was kept as large as possible to
cover the entire lesion while excluding
calcifications and cystic/necrotic areas. Wash-out
percentage of contrast enhancement was
calculated. The with
percentage of <60% were accepted as non-
adenomas, while the lesions with a wash-out
percentage of >60% were accepted as
adenomas™.

Adrenal MRI examinations were performed on
1.5T General Electric Excite Il system (Milwaukee,
Wisconsin,USA) using 4-channel Torso PA caoils.
Images were obtained with the following
parameters: axial T1-weighted [repetition time
(TR):160 msec, time to echo (TE): 4.2 msec, field
of view (FOV): 34x27.2 cm, matrix: 288x160,
section thickness: 5mm, number of excitations
(NEX): 1), axial T2-weighted (TR: 1144 msec, TE:
83.4 msec, FOV: 34x34 cm, matrix: 320x256,
section thickness: 5 mm , NEX: 0.56), dual echo
(TR: 280 msec, TE: 4.5 msec, FOV: 34x30.6 cm,
matrix: 320x160, section thickness: 5 mm , NEX:
1), coronal T2-weighted (TR: 1159 msec, TE: 88
msec, FOV: 42x42 cm, matrix: 320x256, section
thickness: 4 mm, NEX: 0,56). On in phase and out
of phase images, the signal intensities of both the

lesions a wash-out
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adrenal lesions and spleen were measured on the
same images. The same rules of measurement, as
they were used in CT, were applied in measuring
the signal intensities. Adrenal-to-spleen ratio was
calculated for each lesion; the lesions with a ratio
of <-28 were accepted as adenomas and the
lesions with a ratio of >-28, as non-adenomas**.
DWI was performed following dynamic
adrenal CT and/or adrenal MRI examinations.
Free-breathing technique was used with 3 different
b values (b=500 sec/mm2, b=750 sec/mm2,
b=1000 sec/mm2). Axial images were obtained
using following parameters: TR: 2500msec, TE:
69.6msec, FOV: 36x36cm, matrix: 128x128, slice
thickness: 4mm, NEX: 16. ADC maps were formed
automatically and mean ADC values of all lesions
were calculated using ROI. ROl was put in T2 echo
planar imaging (EPl) DW image and was then
copied to ADC map. The circle ROl was kept as
large as possible to cover the entire lesion for the
13 lesions which diameters were 1 cm. For the 53
lesions, larger than 1 cm in diameter; the circle
ROI with 1 cm diameter put on three different place
of the lesions on the same images and the
measurements were repeated for the consecutive
images while excluding calcifications and
cystic/necrotic areas. ADC values of the lesions
were determined based on the average value
obtained from these measurements.
The final diagnosis was made according to
radiological results, clinical and laboratory findings
and histopathological results.

Statistical analysis

The results were presented as
categorical values and as mean and median for
continuous variables. Adjusted hazard ratios (HRS)
and 95% confidence intervals (95% CIs) were
used for estimation. The data were analyzed using
SPSS version 11.5. (SPSS Inc., Chicago, IL) and a
p value of <0.05 was considered statistically
significant.

rate for
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RESULTS

Of 66 adrenal lesions, 39 were accepted as
benign and 27 were accepted as malignant. There
were 9 functional adenomas 5
pheochromocytoma, 4 Cushing syndrome) (Fig 1)
and 30 non-secretory adenomas (Fig 2) in the
benign group. Histopathological diagnosis was
obtained in 11 of these 39 lesions. Nineteen
radiologically benign lesion did not change in size
during radiological follow-up of 6 months; so they
were presumed to be benign. Other 9 lesions were
accepted as benign based on the radiological

Figure 1. 54-year-old woman with pheochromocytoma.

Benign and Malignant Adrenal Lesions and MRI

findings on dynamic adrenal CT and chemical shift
MRI. All the patients with malignant adrenal lesions
(n=27) had a prior histopathological diagnosis of
lung cancer (Fig 3). Diagnosis of metastasis was
made solely depending on the results of adrenal
MRI (Table 1 and 2). In conclusion, the final
diagnosis of 11 (malignant) lesions were made by
histopathologically, 29 lesions (19 benign,10
malignant) were diagnosed by adrenal CT and/or
MRI and at least 6 month radiologic follow up and
26 lesions (20 benign, 6 malignant) were

diagnosed by adrenal CT and/or MRI with clinical
and laboratory findings.

a, Transverse spin-echo echo-planar diffusion-weighted image (b value, 500) shows heterogen hyperintense adrenal

mass (arrow).

b, Apparent diffusion coefficient map shows the heterogen-hyperintense lesion (arrow), apparent diffusion coefficient

value is 1.90 x 10 mm?/sec.

1704547

|

Figure 2. 64-year-old woman with non-secretory adrenal adenoma
a, Diffusion-weighted image (b value, 500) shows hyperintense lesion on left adrenal gland (arrow)
b, Apparent diffusion coefficient map shows the hyperintense lesion (arrow), apparent diffusion coefficient value is 1.43

x 10 mm?%sec.
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Figure 3. 68-year-old woman with adrenal metastasis from lung cancer.
a and b, Out-of-phase (a) and in-phase (b) transverse chemical shift images show that this adrenal gland mass (arrow)

doesn't contain lipid.

¢ and d, Diffusion-weighted image (c) (b value, 500) shows hyperintense lesion on left adrenal gland (arrow) and
apparent diffusion coefficient map (d) shows the hyperintense lesion (arrow), apparent diffusion coefficient value is 2.48

x 10 mm?%sec.

Table 1. The diagnoses and numbers of the lesions

Lesions Number
hin ndrom 4
. Secretory adenoma Cushing syndrome
Benign Pheochromocytoma 5
Non-secretory adenoma 30
Malignant Lung cancer metastasis 27

Table 2. Methods for the final diagnosis of the lesions

Benign Malignant
Histopathological examination 11 -
Radiological findings and follow-up 19 -
Radiological findings 9 27
Total 39 27

The ADC values of 39 benign lesions for
b=500 sec/mm’ were between 0.97- 2.22 x 10°
¥ mm2/sec for b=750 sec/mm? were between 0.30 —
1.48 x 10 mm?/sec, for b=1000 sec/mm? were
between 0.45 — 1.11 x 10° mm?sec and mean
ADC values were calculated to be 1.54 x 1073
mm?/sec, 1.01x 10° mm?%sec and 0.77 x 10
® mm?%sec, respectively.
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The ADC values of 27 malignant lesions were
between 0.85 — 2.61 x 10° mm?/sec for b=500
sec/mm?, between 0.56 — 1.76 x 10”° mm?/sec for
b=750 sec/mm” and between 0.42 — 1.32 x 107
mm?/sec for b=1000 sec/mm’. The mean ADC
values were found to be 1.69x 10° mm?sec, 1.14
x 10° mm?sec and 0.86 x 10° mm?sec,
respectively.
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ADC values of benign and malignant lesions

for 3 different b values were shown in table 3 and

figures 4-6.

Benign and Malignant Adrenal Lesions and MRI

In the statistical analysis using Independent
Samples T test, a statistically significant difference

was not detected between the ADC values of
malignant and benign lesions (p>0.05).

Table 3: ADC values of benign and malignant lesions for different b values

ADC value (mm?/sec)

b = 500 sec/mm?2

b = 750 sec/mm?2

b = 1000 sec/mm?

Figure 4: Mean ADC values of benign and malignant lesions for b=500 sec/mm?®

Figure 5: Mean ADC values of benign and malignant lesions for b=750 sec/mm
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Figure 6: Mean ADC values of benign and malignant lesions for b=1000 sec/mm?

DISCUSSION

Diffusion weighted imaging, which
functional MRI technigue, has first been performed

is a

in the diagnosis of acute ischemia in
neuroradiology and following the improvements in
MRI technology, it has also been used in

abdominal and pelvic regions'®. Diffusion is a
physical process that results from the random
motion of water molecules™. In tissues, apparent
diffusion is observed since the movement of water
molecules is modified by interactions with cell
membranes and macromolecules. DWI derives its
image contrast on the basis of differences in the
mobility of protons between tissues. In tissues that
are highly cellular, the tortuosity of the extracellular
space and the higher density of hydrophobic
cellular membranes restrict the apparent diffusion
of water protons***°
tissues, the movement of water
relatively free. In DWI, b value or b factor was used

. However, in cystic or necrotic
protons are

to maintain the diffusion weight of the examination.
By changing the b value, the sensitivity of the
imaging sequence to water diffusion can also be
altered. Performing DWI measurements by using
two or more b values not only makes the
characterization of a focal lesion possible,
depending on the differences in water diffusivity,
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but also allows quantification of the apparent
diffusion coefficient (ADC) of tissues or lesions. In
abdominal region, low b values (< 100 sec/mm?)
are useful in lesion detection and high b values (>
500 sec/mmz) provide lesion characterization. As a
rule, both benign and malignant solid lesions may
demonstrate residual high signal intensity on
higher b values; however, automatically calculated
ADC maps can help in differentiation of benign and
malignant lesions, especially in liver. In general
malignant lesions are shown to have lower ADC
values when compared with the benign ones'®.

In the literature, there was relatively enough
experience about DWI of various solid organs,
such as liver, kidney, pancreas, and their different
pathologies. However, differentiation of adrenal
adenomas/benign solid lesions from
metastasis/malignant lesions, which sometimes
becomes a very challenging clinical problem, has
not been investigated thoroughly. In our study, it
was aimed to examine the utility of DWI in
differentiation of benign and malignant adrenal
lesions. However, statistical analysis did not show
a significant difference between benign and
malignant lesions in terms of ADC values.
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The amount of intracytoplasmic lipid can vary
significantly in focal lesions and this can result in
broad variability of diffusion  restriction.
Extracellular space distance, cellular membrane
structure and cell array in the tumor tissue can also
affect diffusion characteristics®*’.

B value is the most important factor altering
the ADC value. Le Bihan et al and Ichiwaka et al
showed that if b value was selected low, ADC
value would be high'®'°. They suggested that
factors like perfusion and T2 time would
significantly affect ADC value in abdominal
diffusion studies if the b values were lower.
According to this study, b values should be higher
than 400 sec/mm’ so it might reflect the ADC
values and diffusion characteristics more
accurately. In our study, b value was selected
>400 sec/mm’ and ADC measurements were
performed for three different b values: 500
sec/mm?, 750 sec/mm? 1000 sec/mm?. We
showed negative correlation between b and ADC
values. These results were concordant with the
previous reports in the literature: when b value
increased, ADC values got lower. But, there was
no statistical difference in ADC values for different
b values between malignant and benign lesions.

To the best of our knowledge, there are two
studies in literature about utility of DWI in adrenal
masses. In the study of Tsushima et al, DWI was
performed in 43 adrenal masses (11 secretory
cortical adenomas, 20 non-secretory cortical
adenomas, 7 metastatic tumors and 5
pheochromocytomas)’. B value was selected as
1000 sec/mm?” and a significant difference between
ADC values of adenomas and metastatic lesions
was not detected. However, in this study the
number of adrenal malignancies was relatively
small with the large number of benign lesions and
this limitation may lead to a potential statistical
bias. On the other hand, Miller et al used DWI in
160 adrenal lesions (118 adenomas, 9
myelolipomas, 9 cysts, 4 adrenal hemorrhagic
lesions, 1 angiomyolipoma, 4 adrenal cortical

carcinomas, 3 pheochromocytomas, 1
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neuroblastoma and 11 metastatic Iesions)s. In their
study, three different b values (b=50 sec/mmz,
b=500 sec/mm?, b=1000 sec/mm?) were used; yet
there was not any significant difference between
benign and malignant lesions, also they reported
that ADC values of adenomas tended to be lower
than those of malignant lesions and also
concluded that there was no significant difference
between the ADC values of lipid-rich and lipid-poor
adenomas. However, in this study the number of
malignant group was smaller than benign group
and they accepted adrenal cysts and adrenal
hemorrhages in the benign group, but we excluded
cystic lesions and areas in our study. Concordant
with the results of these two studies, we did not
find any statistically significant difference between
the ADC values of adenomas and
adenomas/metastasis. This result is surprising,
because in the literature ADC values of malignant
focal lesions, especially those of liver, were
reported to be lower than ADC values of the
benign ones. It may be assumed that the
parameters which affect tissue diffusion, such as
cell array, cell membrane structure, width and
tortuosity of extracellular space, are not clearly
different in adrenal adenomas and non-
adenomas/metastasis. Another conflict is also
present in dynamic adrenal CT of adrenal lesions.
In general, malignant lesions are expected to
enhance and wash out relatively faster than benign
ones because of neovascularity and arteriovenous
shunts. However, adrenal adenomas/benign
lesions show this rapid enhancement-wash out
pattern, while metastasis/non-adenomas tend to
enhance and wash out slower. This finding has not
been elucidated properly, but some authorities
have speculated that nonadenomas have a
disturbed capillary permeability, with prolonged
retention of contrast material in the effective
extracellular space®. Though it is difficult to prove,
the mechanism which reverses the established
enhancement-wash out pattern in case of adrenal
adenomas and metastasis can be presumed to be
the responsible mechanism which makes the ADC

non-
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values of adenomas and metastasis statistically
insignificant.

Our study had some limitations. We could not
reach a histopathological diagnosis for all lesions
and radiological follow up was limited to 6 months.
The dimensions of the lesions were variable; for
small lesions, lesion delineation and for some of
the large lesions, tumor heterogeneity created
problems that ADC measurements could be
performed suboptimally. Although DWI is a nove
technique for abdominal region, standardization of
image parameters and measurement techniques is
lacking.

In conclusion, our study showed that DWI
may not be a suitable radiological tool for
discrimination of benign and malignant adrena
lesions. These results supported those of the
previous two studies. For a more accurate
decision, studies with improved and high resolution
images, standard technical parameters and larger
number of lesions may be needed.

REFERENCES

Barzon L, Sonino N, Fallo F, Palu G, Boscaro M.
Prevalence and natural history of adrenal
incidentalomas. European Journal of Endocrinology.
2003; 149:273-85.

Barzon L, Boscaro M. Diagnosis and management of
adrenal incidentalomas. J Urol. 2000; 163:398-407.

Korobkin M, Brodeur FJ, al.
Differentiation  of  adrenal
nonadenomas using CT attenuation values. AJR Am

J Roentgenol. 1996; 166:531-6.

Yutzy GG,
adenomas

et
from

Dunnick NR, Korobkin M, Francis |. Adrenal
radiology: distinguishing benign from malignant
adrenal masses. AJR Am J Roentgenol. 1996;

167:861-7.

Boland GW, Lee MJ, Gazelle GS, Halpern EF, Mc-
Nicholas MM, Mueller PR. Characterization of
adrenal masses using unenhanced CT: an analysis
of the CT literature. AJR. 1998; 171:201-4.

Hoefnagel CA. Metaiodobenzylguanidine and

somatostatin in oncology: Role in the management of

742

10.

11.

12.

13.

14.

15.

16.

17.

18.

Cukurova Medical Journal

neural crest tumors. Eur J Nucl Med. 1994; 21:561-
81.

Tsushima Y, Takahashi-Taketomi A, Endo K.
Diagnostic utility of diffusion-weighted MR imaging
and apparent diffusion coefficient value for the
diagnosis of adrenal tumors. J Magn Reson Imaging.

2009; 29:112-7.

Miller FH, Wang Y, McCarthy RJ, et al. Utilty of
diffusion-weighted MRI in characterization of adrenal
lesions. AJR. 2010; 194:179-85.

Kiligkesmez O, Inci E, Atilla S, et al. Diffusion-
weighted imaging of the renal and adrenal lesions. J
Comput Assist Tomogr. 2009; 33:828-33.

Elaine Caoili E M, Korbokin M, Francis | R, et al.
Adrenal Masses: Characterization with Combined
Unenhanced and Delayed Enhanced CT. Radiology.
2002; 222: 629-33.

Yazici Z, Dogan O, Mehmet K, Savci G. Value of
chemical shift mr imaging in diagnosis of adrenal
masses: quantitative analysis. Diagnostic and
interventional Radiology. 2002; 8:377-83.

Moseley ME, Cohen Y, Mintorovitch J, et al. Early
detection of regional cerebral ischemia in cats:
Comparison of diffusion and T2-weighted MRI and
spectroscopy. Magn Reson Med. 1990; 14:330-46.

Le Bihan D . Molecular diffusion nuclear magnetic
resonance imaging . Magn Reson Q. 1991 ;7:1-30.

Nicholson C, Phillips JM. lon diffusion modified by
tortuosity and volume fraction in the extracellular
microenvironment of the rat cerebellum. J Physiol.
1981; 321:225-57.

Szaher A, Zhong J, Anderson AW, Gore JC.
Diffusion-weighted imaging in tissues: theoretical
models. NMR Biomed. 1995; 8:289-96.

Taouli B, Koh DM. Diffusion-weighted MR Imaging
of the Liver. Radiology. 2010; 254:47-66.

O'Hare MJ; Monaghan P, Neville A M. The
pathology of adrenocortical neoplasia: A correlated
structural and functional approach to the diagnosis
malignant disease. Hum Pathol. 1979; 10:137-54.

Le Bihan D, Breton E, Lallemand D, Aubin ML,
Vignaud J, Laval-Jeantet M. Separation of diffusion
and perfusion in intravoxel incoherent motion MR
imaging. Radiology. 1988; 168:497-505.



Cilt/Volume 38 Yil/Year 2013

19. Ichikawa T, Haradome H, Hachiya J, Nitatori T, Araki
T. Diffusion-weighted MR imaging with single-shot
echo-planar imaging in the upper abdomen:
Preliminary clinical experience in 61 patients. Abdom
Imaging. 1999; 24:456-61.

Benign and Malignant Adrenal Lesions and MRI

20. Szolar DH, Kammerhuber F. Quantitative CT
evaluation of adrenal gland masses: a step forward in
the differentiation between adenomas and
nonadenomas? Radiology. 1997; 202:517-21.

Yazigma Adresi / Address for Correspondence:
Dr. Kaan Esen

Adana Numune Egitim ve Arastirma Hastanesi

Radyoloji Bélumu

01240,Yuregir/ ADANA

e-mail: kaanessen@yahoo.com

gelis tarihi/received :25.05.2013
kabul tarihi/accepted:17.06.2013

743



	The Value of Diffusion Weighted Magnetic Resonance Imaging in Differentiation of Benign and Malignant Adrenal Lesions
	Difüzyon Ağırlıklı Manyetik Rezonans Görüntülemenin Benign ve Malign Adrenal Lezyonları Ayırt Etmedeki Değeri


