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Computed Tomography of Adrenal Cushing’s Adenoma
—CT-Pathological Correlation—

Takayuki Yamada
Department of Radiology, Tokyo Wemen'’s Medical College

Research Code No. : 523.1
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CT findings of 22 patients with surgically confirmed adrenal Cushing’s adenomas were compared
with pathologic findings.

The cut surfaces of the adenomas showed mixture of yellow and brown areas in various
proportions and were classified into three patterns; speckeled brown areas in yellow background,
geometrically brown areas in yellow background, totally brown or black surface. The maximum
diameters of the cut surfaces were measured.

The CT appearances of Cushing’s adenomas after intravenous contrast administration have
various patterns of enhancement and classified into three patterns; speckled, geomtrical, and
homoenous. The maximum diameters of the adenomas in CT images were also measured.

Correlation between the CT and gross appearances of the specimens showed that while brown
areas in adenomas were strongly enhanced, yellow areas were poorly enhanced. Histologically, brown
areas in adenomas consist of compact-like cells with rich intercellular space and yellow areas consist
of clear-like cells with poor intercellular space. The patterns of contrast enhancement some to depend
on the cell types of adenomas. Difference in the intercellular space between compact and clear-like cells
may have altered the patterns of contrast enhancement.

The study also revealed that predominantly brownish adenomas were smaller in size than
predominantly vellowish ones. As compact-like cells which make up the brown areas in Cushing’s
adenoma are thought to be more active in producing and secreting steroid hormones than clear-like
cells, this result suggests that clinical symptoms may appear earlier in predominantly brownish
adenomas than in predominantly yellowish ones.
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Table 1 Summary of 22 patients with CT findings of Cushing’'s adenornas
a Gross Appearance Microscopic CT Findings
ase of Adenoma Findings . Plain CT Enhanced CT
No. Sex/Age Appearance Diameter Diameter value value
.‘ . pg color) (location) Appearance (ngh/ Low) /\ppearance (ngh/ Low)

1. F/10 H (BD 3 (L) Co>Cl 3 H © 93 H © 144

2. F/38 H (BD 3 (L Co == Cl 3 H © 32 Ge 140/90

3, F/30 H (BD 3 (R Co > Cl 3 H(*x%)© 82 H(x%) © 148

4, F/41 Sp (PBr) 2.8(L) Co>>Cl 2.4 H 88 H 133

5. F/25 Ge (PBr) 3 (L) Co > Cl 2.8 IH 47/36 Ge © 112/62

6, F/28 Sp (PBr) 3 (R) - 2.5 IH 61/33 Ge 129/53

7. F/40 Ga (PBr) 2.9(L) Co > Cl 2.8 IH 45/35 Ge © 160/82

8. F/37 Sp (IM) 3 (R) Co < Cl 2.5 H 25 Sp @] 102/51

9, F/33 Ge (IM) 3.2(R) Co=5Cl 2.6 IH 53/41 Ge © 113/74
10, F/38 Sp (PBr) 2.5(R) Co > Cl 2.6 IH 79/47 Sp © 135/69
11, F/40 Ge (IM) 4 (LD Co 2 Cl 3.8 H 46 Ge © 103/74
12, F/39 Ge (IM) 2.5(L) - 2.4 IH 52/39 Sp 115/72
13, F/49 Ge (IM) 3.2(L) Co < Cl 3.2 IH 65/37 Ge ] 152/79
14, M/49 5p (PYe) 3.5(L) Co < Cl 3 H 52 Sp ] 121/75
15, F/29 3p (PYe) 3.7(L) Co = (I 3.8 H 64 Sp © 102/65
16, F/35 Sp (PYe) 3.5(L) - 3.8 H 45 Sp © 137/71
17, F/50 3p (PYe) 3.5(R) 3.3 H 44 Sp © 127/69
18, F/72  3p (PYe) 3.2(R) Co << Cl 3 IH 67/35 Sp o] 125/62
19, F/42  Sp (IMD 3.5(L) Co < Cl 3.2 IH 59/37 Sp © 155/82
20, F/43 Ge (PYe) 3.5(L) Co << (Cl 5.2 IH 38/21 Ge o] 138/57
21, F/12 Ge (PYe) 3.8(R) - 3.5 TH (H ) 32/16 Ge(k*)O 118/47
22, M/48 Sp (PYe) 5 (R) Co << Cl 4.2 IH © 31/13 Sp @ 87/19

H: Homogenous IH; In-homogenous Sp; Speckled dark brown areas on the yellow base Ge
Predominatly dark brown PYe;

areas on the yellow base Bl; Black PBr;

: Greometrical dark brown
Predominantly yellow IM ; Intermediate

Co ; Compact-like cell Cl; Clear-like cell (%) ; Calcification © ; Good correlation between the gross appearance and

CT finding Diameter ; (cm) CT value; (HU)
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Fig. 1 Twelve cases of Cushing’s adenoma with

inhomogenous CT appearance both pre-and post
contrast enhanced study. After the administra-
tion of contrast media, the contrast gradient of
the relatively high density areas are more in-
creased than of the low density areas in
adenomas.
@®: mean CT value of relatively high density
areas in twelve cases of Cushing’s adenomas. O ;
mean CT value of relatively low density areas in
twelve cases of Cushing’s adenomas. CE; con-
trast enhanced study
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0.01), —77, CT &bt hi-EEoRrARE
BRI HBEFRTEOFH23.48+0.43cm, BBEH
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HBEFRIRE L~/ (p<0.01), CT &5 5
Al hicEAREOZTRERALTFHTH - &
VIEHEER - fond, BHHRLERL, 3cm HEx
% RIE CEE LRI RO B s b DILEB
B8, 3cm ITfE T o\ RIE TS B4 oo B\ RIS
DOEM DB BENR L FHULTELEEbR
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Cushing fEEF * 23 % BIBRE O HEEZ R
CTrERTHAZ LRELAMbAhTEY, IFE
THREGZSHOE—BIRE LTHVLhD Z LM
%\, Cushing l#fEx CT @ C3EMAFOEBBE
BELTRHEIhD, —7, AENCLRS L,
Cushing IRE IR EEEOKRET, EWOE
BEE O ERE 2 HR T % compact cell, FRH
R T % clear cell ICELIL 7- = EE O EEM
Ba compact-like cell, clear-like cell 3% 4« ® tt,
RTRUDVE-THREBELXERLTH529, o
5%, clear-like cell 7375 & (B4 <) &<, K




134 F v /B0 CT &

ilulllr

IIIl1||I1III|E|IIIFIJ|I|Il||r|IFI1IIII

Fig. 2 Left adrenal Cushing's adenoma (case No.
1)
A (left) On the precontrast CT, left adrenal
adenoma (arrowheads) is shown as relatively
high density soft tissue mass. (right) Postcontrast
CT demonstrates homogenously enhanced mass,
B Surgically removed specimen. Adenoma has
totally black surface. C ; Microscopic appearance
reveals the adenoma composed predominantly of
compact-like cells.

(34)

Fig. 3 Left adrenal Cushing's adenoma {case No.
22)

A (left) On the precontrast CT, left adrenal
adenoma {arrowheads) is shown as totally
hypodense soft tissue mass. (right) Postcontrast
CT demonstrates almost non-enhanced mass
except for speckled high dense foci. B ; Surgically
removed specimen. Adenoma has yellow appear-
ance except for tiny speckled brown areas, C;
Microspopic appearance reveals the adenoma
composed predominantly of clear-like cells,
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Fig. 4 Left adrenal Cushing’s adenoma (case No.
i
A (left) On the precontrast CT, left adrenal
adenoma {arrowheads) is shown as inhomogenous
hypodense mass. (right) Postcontrast CT demon-
strates geometrically enhanced mass. B ; Surgi-
cally removed specimen, Adenoma has geometri-
cal dark brown area in the vellow brown area,
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LTwva2% ZoRL A LTHER), THER)
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Fig. 5
adenoma. (case No. 7)
Clear-like cells {Cl) and compact-like cells (Co)
are mixed in one adenoma.

Microscopic appearance of Cushing’s
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Fig. 6 Comparison between the color and the
maximum diameter of the cut surface of twenty-
two Cushing's adenomas
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Fig. 7 Dynamic CT study of the right Cushing’s
adenoma (arrow) after intravenous administra-
tion of the contrast media. (left) Contrast enhan-
cement just in the aorta and the arteries in the
adenoma at 14s. (right) Contrast material distrib-
utes in the intercellular spaces of the adenoma at
60s.
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