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CT Evaluation of the Parathyroid Turnor

Toshio Harioka
Department of Radiology, Kyoto Hospital of the Japan Tobacco and Salt Public Co-operation
' Teruo Odori
Department of Radiology, Fukui Medical School
Shigene Kohno, Shuji Tanada, Yoshihiro Dodo, Giro Todo, Yoshihisa Nakano, Megumu Hino,
Chohei Shigeno, Maszo Fukunaga, Rikushi Morita and Kanji Torizuka
Department of Radiology and Nuclear Medicine, Faculty of Medicine, Kyoto University

Research Code No. : 504 .
Key Words : CT, Parathyroid gland, Parathyroid adenoma,
Parathyroid hyperplasia, High dose contrast
enhancement

Forty parathyroid tumors of twenty one hyperparathyroidisms due to the adenoma or hyperplasia
were evaluated by CT using high dose contrast enhancement. The parathyroid tumor showed the same
density as the neighbouring organs in the plain CT image. On the postcontrast study, however, the
tumor showed the significantly higher density than the muscle and also showed the lower density than
the thyroid gland. The correct localization of the tumor was possible in 37 our of 40 tumors (93%),
correlating well with the reported results of the venous sampling method. However, to find the ectopic
hyperplasia or tiny adenoma, various meticulous considerations were mandatory: scanning down to the
lower part of the neck, including the upper mediastinum; fixing the patients’ neck loosely to remove
unnecessary unrest; mixing steroid into the bottle to avoid the minimum body movement from the side
effect of contrast agent. The method of high dose contrast enhancement was siraple and safe, providing
its clinical application feasible and advisable.
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5, ¥FRMOBTREEERL T35 BE RS
AT 5 Bl RRT R b BREREE wRET
HHOVE Ao BIKS E BIREIT Y&
FRT., WIhodad, BIFRERES S X
B FRCHEThEZHEIPHFI L
Y, Lo Lich bRIFRIEE - of#s /&<,
¥CRTERIRFRIROFED B\ Todic, Fiic
FWCHREES, Rt L @R OREREY
ETHHTAZ LRE#ETHEHENRE WY, &
Dz, MANCEIFRIRO BELXHEE T 5 HEL
HRIvEARDZBLRTELD, B2ERO LMD
BRITREFEROB LRI DIZVShb RIER
THHa9, FEREMIc b DL, BREKZ L2
709, ERMHDBHFRTHHIX Pz v Ea—
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b L DOERBIIHR T E D O TR, EE
BESMELFACTEERIUEELOMRBL
TARBESEFHAERACI 22 v+ 7 A P EREYY
RCTIRFME S X ORI RRES w3 %
R RELRE AR Lo F oo\ T
HET 5.

XRB & UFHE

BBFI544E 9 A 2 HLEEFISTAE 2 A ¥ CORICR K
R TTT - 1e BIFRIRBSEETTHEAE © CT B fER
D 5B, Fh, EBDBIETEIRE FOBEEKES
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Table 1 Comparison of CT and surgical findings in 21 patients with primary and secondary
hyperparathyroidism
Primary Secondary
Pt. Surgical Tumor CT findings Pt. Surgical Tumor [ _C']F findings
findings  weight(g)  (Plain) CE findings  weight (z)  (Plain) CE

1 RL B =) - RU 7 " . +

2 RU 1.2 (=) + ” RL 1.0 (=) +

3 RU 4.0 (+) + LU 2.2 (+) +

4 LU .6 (=) + LL® 5 =) +

5 EE 3.5 (+) + RU 7 ) "

g ey 6'2 ) i " RL* 25 ) +

5 - ) + : LU* 1.0 ) +

8 L Lo =) + LL* Unknown (=) +
9 RL 1.7 (+) =+

10 RU 1.5 +) + RU 5 (+) +

; RL 1.3 +) +

= (TN) FP 16 LU 4 ) +

11 RL =) & LL 2.6 (+) +
LL -) +

17 RL* 1.2 - +

12 LL 2.9 (+) + IE'F LL 2 :_; . +
13 LU 2.8 (+) +

RU: Right lobe upper part of thyroid gland RU 30 ) +

RL: Right lobe lower part of thyroid gland 19 RL 5 =) .

LU: Left lobe upper part of thyroid gland Ly 2.7 ) +

LL: Left lobe lower part of thyroid gland LL 4 =) -

+: True positive RU 1.0 +) +

—: False negative RL 1.6 +) 3

EP: False positive 20 LU 6 (+) e

TN: True negative LL 1.1 +) +

RU 18 +) +

RL 8 -) +

= LU 2.1 (+) +

LL 8 (=) +

Bote, BEEFL2 EOWEIENF PR
EAERCRERR I, & UROEEOBFEDR
fiztd Table 1 iw/R3M< FRBEAE LIz 4
I, GETHCSIR, EEERC2BRRVUEET
Hw3RTH-T, BAADHDIR0.7X0.5%0.3
cm, 0.2g DIRETHHJ/AD S DX2.3X2.1X
1.8cm, 6.0g DIRETH - 7=,

CTPrR  CTEfg L2WrIEThH-TcIERL
FRIFRARAREE 2, BT CRHER L AEED
BEFE LTHE IR, SRREEIVE
EoBwNEEE L LT, BPREETCRAEXL
7o, TERJOBIF R CT mE L Ehs
Lz ote, Fig. 113, S LAFBIRKE O/
CHERIR E B DRI E B/ NERE & L TR

+: Embedded partially or totally in the thyroid gland.
o: Ectopic hyperplasia

B bR/ 2g OREFIZ =T, —HEIF IR
P ERABEB R LY 5 U\ “water  den-
sity” & LTiRd bhic(Fig. 2), EELYSi:4£14
o 5L, EFAESR (57.1%) Ao FR
TR SR DTRETH b, ERHIL130R(92.8%)
DZEDFEE TS - 7z(Table 1), CT iR EE
TH o IFEBIE, 0.6X0.6%0.5cm, 0.5g @ 5fE
O 1BITH -7, WEOIEM I X CIREER 2 i3,
FMBEC 2B CT®ENTbhTE D, CT
EifR T b EIFRIRE O H % 0 HEZ X hi: (Fig.
3.

2, FRFETERIPARIRBRETTEE

BRIRIER ¥ & CIRELHUR | A BIR 21T -
Tk Y, cofF101+21.5% B C¢H -1z, BES
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Fig. 1 A small highly enhancing tumor is shown
between the right wall of the trachea and the
right carotid artery. The size of the lesion was
the smallest in this series, 0.7X0.5X0.3cm,
weighing 0.2g (Case 7).
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Fig. 2 Post contrast :study reveals non enhancing
tumor with water density in the right side of the
trachea. The similar lesion is noted in the left
part of the thyroid gland. Both tumors were
proven to be true cyst of the parathyroid in
contrast to the cystic degeneration of the
adenoma (Case 11D,

L oA £ FICHEAE L, 5 BB (i
B), &P Eo0E Aot ED vy v+ 7
VTR Z S Ttz MiF» > v 21210.8+1.0
mg/dl, MiE#EI6.1+0.9mg/dl TH b, B
£23vD, vAFOVEOREDL-DBHINT
Wich Db &b oz,

Filid L ORERTR, | 246, HA&FENCRTK
TH -7, Table 1 RTIL, 8D 5% 6 flic
BWTHERBEGAZE FTHICE 4 1RO
AHBRI, T0H B, FEFISICI W TIRIEKX
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Fig. 3. 1 Post contrast scan shows an elliptic
tumor in the fat tissue posterior to the right lobe
of the thyroid, Notice the intermediate density
between ones of the thyroid and muscle. Opera-
tion confirmed the adenoma of 1.8x0.6x0.4¢cm,
1.2g in weight (case 2).
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Fig. 3. 2 Post operative CT study after contrast
enhancement in the case of 2, CT image of the
same level in Fig, 3.1 reveals no tumor in the
corresponding site on the preoperative CT study.

L 3 o0EIBRE O —BE F 7o 1348 H R
O S THEEL T, FRoEM4R 021
R REEBERAITH B, EFLATI T
RIEHEGEGBUE L 3B, b5 10
BYRPFRBEEETES S TFHL.5cm EEh T
FELTRY (Fig. 4, EF2LTR\WTREEELE
BB LT3 1IROMBEEARER S hic,
CTR  EREMEMLRALCL, SEFEIXFR
BELIOGEBLRRIBEXFTHNERE L
THEH S hic, BRIEAEES (Fig 5 I OE
P BRI TXT CT ERE X h, 22684,
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Fig. 4 Parathyroid hyperplasia. Post contrast
study. A tumor with slightly lower density than
arterial one is shown in the left anterior part of
the trachea. The operation confirmed the ectopic
developement of the hyperplasia about 1.5cm
lower to the lower pole of the left thyroid lobe
(case 21).

& %A o14iR (53.8%) %, B % T 12248
(92.3%) OIERELMRIEBALLHI D TTEECH » T,
BND0.2g DBYRIIBH C X o8, EALNC IS
F5%EY 00.4g £0.5g DEHR LBERETH -
7=,

3. BIRBRED CT{E1CBIL T

[EREEEIFRBEEAC ST A8+ v T
O CT &%, EED 2 BEER\ 7Bl PRIEE B

HAEFEHARE Bk 15

IR
- !lL!I ?l
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Fig. 5 Parathyrmd hyperplasia. Precontrast
study. A tumor with soft-tissue density is almost
totally embedded in the right lobe of the thyroid.
Although it is difficult to differentiate the thyroid
adenoma from the implanted parathyroid hyper-
plasia, homogeneous density in the tumor is char-
acterestic for that small lesion (case 17).

1B\ T49.1+13.0 (Mean+1SD) Hounsfield
Unit (LLF HU) ©& b (Table 2), KofEFLzei5
1%56.2+7.9HU & ABE D CT kR L7, L
L/E S # B R IRIE 3112+ 18. 2HU, Fh
P75+8.9HU &, RIZELHEE (p<0.00D) O LH
i Lic, SFFFERSORIFRE, HisRk
UFRRISES O CT o2, BIEREN62.7+
15.9HU & JZ3FE L LRL, HARVHERED

Table 2 CT numbers of the parathyroid tumor, muscle and thyroid gland. (Mean=SD)

Primary
No. n
0. of glantls Plain CE Difference
Parathyroid 9 49.1+13.0 112+18.2 62.7+15.9
Muscle 10 56.2+7.98.5 75+8.9¢ 18.8+8.4¢
(t=1.456) (t=5.726) (t=7.642)
Thyroid 10 116.3+7.5" 159+12.6¢ 49.9+10.1°
(t=13.989) (t=6.604) (t=2.118)
Secondary
No. of glands Plain CE Difference
Parathyroid 20 59.1+14.2 86.7+14.4 27.6x11.3
Muscle 7 57.4x6.9N.5. 70.0+4.4* 12.6+8.8"
(t=0.302) (t=2.986) (t==3.176)
Thyroid 8 105.6+19.7¢ 129.52:13.5% 23.9+14.2n.s.
(t=7.004) (t=7.224) (t==0.728)
N.S.: Not significant
e: P<0.05
+ P<0.01

#: P<0.001
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CTEoZi LFE0EMETR L (p<0.001
B p<0.05),
FEREEMC IS T b EFFFERAED CT Eix
Bl IRAR BT B AR %2386, T+ 14.4HU & 584k
70.0+4.4HU L LEE (p<0.01) o EF%R
Lic, ¥ 3ooffflioEFHER%O CT @
DEL, BEYREIFREIRbEVEXRL, B
Azt 5 FERN L TE R (p<0.01) o
PRl FRBOFICEBELCWIZLD, 5
WIREFTHEIBA L TwWicd oo CTEE, FE
LB CBURR Licb oo CT 1 & oidlic, &E&ai
BEDCEBOEYRD M1, REM, &
P b, SEFTE T, BIFREDSEHFE
H&EO CTE PRI ZhA YL A - Lk
, MEOHMIIAEROENRD LA (p<
0.001).
# =

Bl R AR TTE T 12 30 17 5 Bl RIE O IR B
BYROLHNL, €5 CTEBOHAXLBET
ERRRBEIREY, »5VEBIRkLYy 7Y v
TR EBENEVHIRYE, EbdTRIENRF
BILX > CoOARMAMOMENREZH VTR T
Hote, L LIENbREOBESTEEDLEH
CTREORZILL Y, BEMOFMIL RHAAEL%
B ENTREE - TEie, $EEESIXCT
LW S IEBEAYFR I X B FIEM I X OFE Rl
FRIRES 3 5 RESHEEORFE ¥ 1T - .
By VIZRWTIREALCEIFRED
CTREIFHEEGO T EZEAEERLL, CT
i L THEYRGT A Z LIIARTETH -,
Lo Lieh bEFEEFEAC L TREELOLE
REBEEYR2ZOE T o088, BIFRRE
MFEGEMTH 50D, BEAFRBORE
BEIHACELERE (p<0.001) < EHLx,
—FfRFEHERNC L Tix, BTPTH Bl
AL EFR R RAEESICHT 5 cho¥s
CHE L 7D TRED LR RFEREEADOSE X
hHRRh 5, HEBCH LRARCER(P<
0.0 o ER%xR UL, HALSCRIFRB B
BTO5RERBETHLHPRBEEMCT Rick
WTh CTENRE LD TEL, E¥HE—BEE
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FRLICIDICEHBED R F + v CIRERM, &
REEOVWTHhOBETE T HEIFRERL b bF
B (p<0.00D) icBE\ B ER LA, B> TEHM,
BEEOmMFDAF v+ v 27213, EEOFELEI
B oREZEIC X b BIFRIRED 5\ 3581
B M ORAT 2 2 &, BRUhELST
Hotz, UL, HIREEO partial volume effect
ZIER LBIFRER & 3R2 LiciERID 1 BIFEEE L
fo, EABERE, AAAEERD A\ IXIEIEERS & el
LR E B ERHNC L AR E 5 )i
\~» water density #H T 5/MEREE - LTHIH X
NEEGS ELDTRENITIREE Licin,
ERRBFEBHTH-T (Fig. 2).
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BRI 3 W TURIT06, AT ds TR 10EHl o
BEXRDICTERVHEBCRRERTH-
;}-\:12)13).
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