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Imaging and Anatomical Study of
Echinococcosis : CT and MR Imaging
in Alveolar Hydatid Disease

Keiji Arakawa

To elucidate the characteristics of alveolar
hydatid disease on computed tomography (CT)
and magnetic resonance imaging (MRI), a correl-
ative radiologic-pathologic study was performed
on fifteen rats after autopsy. The rate of lesion
detection was higher for MRI (93%) than CT
(77%).

The preoperative CT scans of sixteen lesions in
nine patients with surgically proved alveolar
hydatid disease were reviewed retrospectively.
Large lesions (>>5cm in diameter) showed a soft
tissue density area (50%), central necrosis with
irregular thickened wall (33%), honeycomb
appearance (50%) and calcification (100%).
Small lesions (<2 ¢cm) showed only a small low
density area. Confluent low density areas were
pathognomonic for the early lesions. MR images
were available in three patients. Enhanced MRI
(SE 600/20) could show confluent low intensity
areas and high intensity areas around the lesions
caused by inflammation and edema, which could
not be demonstrated well on CT. Metastatic
lesions of lung and bone were also visualized on
plain radiographs.

LI

ZRMERFE R (=% 29 7 ) 1, —&b
ORFEHBO EN LB EZT O LA TV
Y, AR, RRYUEOILIC X BB ORI, E%k
trili - FHEBMEEDIED), RBELTOHT Y
FETIAT7DWRLEPLEFETLTHFON
RHYAIEICHEET 2 LI ch -7, TORSE, &
FFRAERIC I T 5212 SRR % %15
RicHEZTwaZ 3T, —%, 10-20 4%
BOBEFEHIC LTI BErAOHY), —RICE
Hz b7z > TR it % L b L2 b Tz
EIC D, HRICE->TEEETE BB E L2 L
HRBEINT WD, F ARG
TR DBIBRUI AR T, HEERDZ LN
VNN G Blo W B SER LG aE & Bt
T 5% B ClIHd BELHETH L, W
PRI |3 BYHE 2 i6HE 5 SN HRGE DS B L B IF A
JEEIEE 0 IR AES & v - 72 BFRE S i S & 51 22 T
WBWTRHBE L2 Z L ENTI L. —H,
MR b B E BRI TRA LN T W B
», EOMEDEEBM LEED L ) b LT
A LB ODWTIERITP ED v, =25 L
Bk % 5% 2, AHEOWHEZIK OB & IR 2
CT & MRIiz & 2 #Ef & ShysEBR D 7 — 7 2 2
LTRSS 2 Z L EREO R TH 5.

Research Code No. : 514.1, 514.9

Key words : Ecinococcosis, CT, MR imaging

Received Jan. 13, 1993 revision accepted Sep. 8, 1993

Department of Radiology, Asahikawa Medical College

NIPPON ACTA RADIOLOGICA 1994 ; 54 : 235-244

EMET VIS & BESESNT & RER& & DXt

1) W&:EFHx

Z WO FIEA (protoscolex) % 4 Tl Hi
LZzFE I L DML, 185D 8l it 7
v b (SD&, HAF »—n21),5—) # Dieth-




236 @, e ) IHE A - BT 5

yl ether T# Af%, Sodium pentobarbital 25 mg
[kg BENEP G2 TR I BHME L, #9 1000 1
# FERBEIROSH L DiEA LB s, &
& Ry CT
slice thickness 2 mm, 125 kVp, 310 mAs, scan

(Siemens Somatom DRH,

time 4sec.), MRI (Siemens Magnetom 1.5
tesla, orbital surface coil f#}H, slice thickness
2 mm, matrix size 256256, Aquisition 4) T
A%tz 72 I L, AIRAY & 72 (3 SRS B
Tic@ETsE i, ~2rXy )ty
- PAS Bk il n i [ & Hlehess L 7z,
2) # R

11 #ic 43 98ZEh7 e v LIRTE faon /NI &
LTAHLN, ZNITHE (86%) 1Lt xr 2
LTz, WEDOKE 2L, ZORKAET2mm
LLF 44, 2-5mm 84#, 5-10 mm 17 @, 10
mm U8 TH-72, CTTiEZ v F oifligo
K % 58 L Gk Tl L, 34 %% (77%)
DR T E 2, 18987 (52%) 1HARMLILIE, 8 %
% (24%) IXAEIKIGIC & 2@, 8IRZE (24
%) ixmEOREL 2B 2 L2 (Fig. 1),
MRI Ti%, SE200/30 T3695% (84%) »hF &
DS e LT (Fig. 1®), SE2000/150 T

(&) CT scan shows ill-marginated low density area
with disseminated calcification (arrowheads).

a2

40552 (93%) EfETH e LTt & h
(Fig. 1©), ZHNaEME K& 2o -2, #)
TE - RER, PR - Bk R "i‘ 29
Bl HICPRERE L XN TE o772 DHh ]
W% (7%), Wlikiz & ) 1L & @ partial
volume phenomenon @72 &2 ASBHIE & 7 - 72 )
DH 2% (5%), 2mmLTFHkE & THRILT
oz 0h29HE (5%) TH-7z.
Redeth 24 M F TicEH R L2 124009 11 BlIc A
MROGICHERE T & 2L A b iz (Fig. 2@).

(B) T 1 weighted MR image shows conf luent low inten-

: Ii|

sity areas (arrows).

ﬂ.uli!!

(© T2 weighted MR image. The range of the lesion
(arrow) is seen much better cn MRI.

Fig. 1 Experimental rat images (coronal scan)

HAERERSWE H548% F45
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%) Gross specimen shows multiple small vesicles
{arrows).

(M Histologic specimen shows germinal laver and laminated
laver (blue zone) which is specific for hydatid disease (PAS
Fig. 2 stain},

MBEEYICE, PASIRME TR EICRES 2F
23§k F NP viable cell &tk TH L
R 35 RA T (Fig. 20@), WMk EHAE 4
Tafio b0 —oEBiciiaiEbicsas
f, Tl RO RS ) —8c BiE
TEPIEENR & A sz, CT 12T & e Ao (s
ERE L igEE, WEREMCfen A oY
{ ZHlmmUTFoLorELLTALR £
O E R L BRI LT3 &
Lo ot RERL Tk,

() CT scan of early alveolar hydatid disease. A single
low density area are zeen in the right lobe of the liver
larrow],

ERERAIIC £5(7 2 E{RESARET

1) HB|eHE

1980 40 & 1992 5 7 H 2 T M) B {4
B e & CAI BN 12 T Fifr & Az L el T
Efee 2 i 9M 168580 CTIRE ML 22, 3
Ptz 2w Tk MR 1§ % i T Bt L 22,
2) & R

WD 4 XL 20 CT i RORBMEIC 2>
Tt (Table 1), 2em LT @ RZETIRWT
i i —o R L L Tt = (Fig. 3(A)
FrEmE:ENTE Ly, Lo L, WEREETIH,
H—OPER T2 ¢, vwi2diawsi—| £ B Resected lesion (arrows) is devided into several com-

FTHMREENTWE Z Eathh 3 (Fig. 3(9),  Partments by thin septum which connot detected on CT.
2-4 cm OINE T BB ORI & R L Fig. 3

L6 BH 9
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Table 1 CT Findings of Echinococcal Lesions

5 . ‘ Central :
Lesion Solitary Confluent ’ . Soft Tissue
Diameter IItJ o. of Low Density Low Density Calcification I;‘[(me;"comb N_et(}:rrlms | Density

(o) esions 5o il Appearance  with Irregular Aves
[hickened Wall
<0.2 3 3(100%)
zAte 7 3(43) 4(43) 3(43) 2(28) 2(28) 2(28)
=5.0 6 1(17) 5(83) 3(50) 2(33) 3(50)

Fig. 4 Contrast enhanced CT scan depicts fea-
tures characteristic of hepatic alveolar hydatid

disease. Typical confluent low density areas are

shown (arrow).

2% ) (Fig. 4), #$#0TH 2, ZOBHDOWHR
AL S ARALII I NTH - 72, Fig. 6 Soft tissue density area with internal calcifica-
5om Bl EORAEEHT BWER, holo o

WALEIE & 2 2 B ) PR ARG & - 22458 %
BRIz L IR (Fig. 5) %, Wiz A x{bo
MAEY 5 oL (Fig. 6) 20, o Ze di gtk
W& (Fig. 7) 289 2r0nwTndrTh- 72,

YIRRIEA & CT & & % 1l ¥ % & £ o Lotk E

Fig. 5 CT scans of progressive alveolar hydatid dis- ﬁ . )
ease. Large low density area with peripheral calcifica- 5 A

tion. Fig. 7 Honeycomb appearance (arrows).

10 HAPRERE H54% Ed5
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AL < bird (Fig. 8AXB).

MRI ¢ CT Tt disiocm i T, CT
TIE RO IRRIN I LA 2 T d - o
P o i AR oo v 2 R L T T 1 9859
BT 2N EBLRETRAOESEE L T
WENBWICATREL - £72, HEEAEO®
4, FREOELN % Bk L T Gadolinium enhan-
ced T 1M Tl Tl ash, CTTAL

W Irregular shaped lesion with various low density iz
demonstrated on CT,

s

L 2 1
RN BOYR FE Y |

(B} Resected lesion shows alveslar structure with sev-
eral necrotic are:s.

Fig., &

FE6FEI A2 H

B = 239

L5 L) Rl R bt R L TwE 2k
AurEe S L (Fig 9WB), AT - A
i ERL -, WirEBE (Fig 100 T,
s EERS B L o oo T O il T T
Wi & eS0T h v by, ERHELL
fHMEEMICFHEE LT s TIRES T
AAE LS, FOEIC L REMARIC L - TIFH
WAt Aol 2, MilERE I 2RO &
L Tl A bl (Fig. 11) BWAah THRET 2
Evibiid “water-lilly sign” @k 5 L2k
B,

WAk & L T - omentoplasty 4
fifr24 s &, CT TIEHEIC fat tissue density
AL, BHERL:oa sy P T A A L

\ -
(&) CT scan demonstrates irregular shaped low density

area larrow),

1 Gd-enhanced MR image {300/20) in a same patient
shows confluent low intensity arears (arrow) with
peripheral high intensity (arrowheads).

Fig. o
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Fig. 10 Plam radiograph shows a radlolurent lesion in

the right iliac bone (arrows).

!
Fig. 11 Chest radiograph shows multiple nodular
shadows in both Jungs (arrows).

o7z, MifkieE 3 4 A F TR b & L TR
MEBDHLZ LB, B -FREEIELDLL
CEEYLETH - 12, FHHtd: & L T meben-
dazole »¥il. S L7z %, 7 O# A CT THEIBIN
WoED, RS 0% (Fig. 12)0),
AIRILDWBL, WEHRD CT i EA-& LT
2% (WA

z =B

IX /3y 7 AREKMBOFERT, BEKS
S - L OAE e A5 E. granulosus, E.

12

NSt

(B! after treatment

(A) before treatment

= "l:;"

Fig. 12 Pharmaceutical effect. The size of cysts have
decreased and the honeycomb appearance has
disappeared after treatment.

multilocularis, E. vogeli, E. oligarthrus @ 4 -
DB FFIN TS, REBEE, LA T, H#
Wz iz E. granulosus OFFFHREHHI - 9 —
A=A FZN)TERLICHEEALN,

BIAmIIPERIC TR E N, B alveolaris )
AT HIU T B IR IE S T — 5 A e T
FHRL, 3-o&ENLAWwEZAHH BnhY, Ml
B CRRNLENTWRIAKRTIZT 7 2 4 00 5 i
RONFYEET, WRIZAN A - 2772
AW, AFTOe= b T ss— 2 I TR DS
Ao TNE, 22— TAkEOHEERIZI—o
wXTIIEFAY « 75 A&« A4 2+ Fd—
Z M) T O—HOMBETH ), TITTIEAiL
ELPEAEFET T EEOBEH I A OD 5 T b,

= VPR

BABEHSE B54% 45
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IX /3y 7 AREDHBERIC A b da i %
5ZTwaHEHE LT, OF0Bidds%, &
- &) LI2BRHAGEH I N TwiEnwZ . @
L7z TREeEL ThiErTwzZ & QifTHo
TR @199] SE DI MESF L FH5RF:
w19 AN/4E) T, BRBERIT 308 ZIEL 2
¢ @RMIRAEIMEN X @Eddbitiods:
KO LT 722 & @ERTLHEAE T
LXVALEMTIBEIMNZ ThbZ L
HIF LN TR0 ERIIC I3 HE BFEI D
TRY 7T o727 PRI —o o
b SHEEHE S TWBH, SUHECET 54
H 3L, WHIFEED RO L S
2 b b THENHESCHERBER, FHIk
ERL T, BUE, A EOEHEZN v
DHDHEHH ) (Table 2), ZDw <L Dhic
DWWl E it b Z LICT B,

Table 2 The problems of image diagnosis on hydatid
disease.

1. What is the pathognomonic finding ?

2. What screening method is more efficient ?

3. How can we detect early lesions?

4, What change is seen after pharmaceutical treat-
ment ?

5. What findings are significant for the choice of ther-
apy?

1) FHERSHRICBIL T
AFEDIRAM e YN H 13, & bHTEETA
AN A7 7 N—7 D, BRSSO E 7
M TR DML AT & FURAS & WFE DS
TbiTw a5, HAGRE - BREIRE - B8 L
TA—IFDEELHVE > TESICIZRREN
ZI LV, L72di - TEER Y <N Toiy) 7 it
EHEENE, LPLAZ)—=2 7 L TEL
O LI % B PO TN 513 & B
2L, TOANLLDNHEE US'.CT TF= v 7
FIUT & DV BEOBECIFER - MAEE S 5 i
LB AL LM, FMcERROZ &Y
HYHET 22 27 B8 Z i3 imi{% 2
b, KEDBMoBEEEO L ) LR E L TE

643 H 25 H

£ = 241

LZbNADD, HIECEINTWirh ol T
Hab,

4 RIDTHFEER & BRIR T — 7 & & BT #i
JFREPRFICHIEL, T TCEREEREL Tn
BEEN LN EHHB L2, Lehi- TSHeRE
WE IR ERSE DL EHTE SRR & 5
W3 51213, FFl#%o cystic lesion =° low den-
sity area T, & {ICAEFESHAELLZEDLD
WCHETETHSH, 72 CT TIIFFENR & X3
DO I WAL KL ME— DR R T & 7 d
N, Ehicflzn@hY A ZH/NS{EFNIR L
CJE PR AR O e diE e MR MEA b HTod W A 1, soft
tissue density # /R A5 B Z L M- TH
D E B, 4%, BERPUKE T E 72 135
Btk TH{§ NN T 2 cm LT /Nl % 58 /1T
XgAIE, 36 AN US, CTIC k2
B 2T, 2RSSR 02, A4 X
BRD B ML 7 W TR G HED SEpH i
HIREAT - TLBI LW EFZ B,

AAEW BT B RO UENEIZ D W TR BERPUR
HETHET2em Ll ED b D3 A% L2 L T &
<, B2 THERT ZUE TV, ERPATR L
Mk ELA TRERmE TGRS % 586> 2355, EL
ATEH.ETH i bbb o TEG2E L, &
IEICHBNL 2R 2 AT 284 TH 2, fn))
AZIZDWTIRERTZ v + OIFEOEE & 250
T 5 BB ESICRBI 2 LML TE
N, EMTIEACITEREZRREL 2L 512,
GO ] R & 5 B fe/ N THEAT SN & TH
5, 7z & 213 Trucut needle TN CHIPTALL
TiE% < Z0RMICH 2 @ Ml % o TEHRIY
5NDWERA > Thb,

BRI TR 2 F A v IBEPH L & TF
WD BIEHF DA 1 SR oA D RIE D 2 7 s
BREDS LB TH B, T TIZHBROFHEICHTL
TITBHFWEA A FTFICHERE TS5, miEhEE
ik - WEERAR - = & J— A R AL D9,
Selmhs B Ze cutting device & F v T o Ak
T BIERG & LIRS L THHT 2 L vz
BERED R A LI, B BERERT LRI LN
T 320

13
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MRIZCT &0 a> 72 MRzt ¢,
XA E L 384270 b o HEICET 51
HELZBDT, Mt TR T T 5mm
BIEOHREDL L L2 LHTED, BWERT
I surface coil #H L C, 2mm OIHZED & 5
252 HTEL, CTTIRIZ-Z2D LA WEMH
R O BEICHI L, WENLLAT) LB
~7z. L L 2o Z Rtk Lo (R A AT RL
2L YwodinTad ), CT MAIMICH S
NZNETH3,

2) EITHIDESEZEITE LN S 1B

AGE DRI MR S UL TH Y, Lizh®
- CHEATEE WY O WP HE [ = & D FrAibAr & i 5
2o, BrPTEBEE oA R0, PR — R k4
B, 2~ DR OH DRI
H D, WHEMS F v — 2 ORI 1395 B s
P, DEGE RO PAZESRAY & PISROFREE, 5 & HE
FoaGltEEm) Fv 4 —2F o — 7 o) i fifi
MM, 77 v—Fik EEHOUE»ThA
5, WRONEFRIZERNIIRLEDHEITE L IS
@ Wi (hydatid sand) & X & 41 3 % 56
(brood capsule) - IS (protoscolex) <Pif%E
YRR L, TRARICZ L T B2 odi i s h
5, FR/NEETH - TLHRBRENGA L B
D, EHACK TESICIZHERRE TE Zuwiaed
Z\,

BRI ER W E TR DN~ — & —
WED AR e Z & H% BH%, A Tl I ERE,
FFEAT DGR ATH ) 2029 7 7o —F i Fic
HEEEPEL, THELZFHIIET2ETH 2,
MRI T3, WHEEOMN, &O&E, MAEL L
PR CEMRAETRE2RTHT, CT Tk
¥j—7 low density area & L& 2 Wigii g,
EiZw oo/ NI ESL LN THB Z L
b, AR FvF—oFa2a—-7i2L 3
T—F77 7 b OREL T, BRBERICH IR
1630 R O # iz, DL 2 Wi TE
Lz, LU FEEMIC REMEETE 5, itk
ZAbE LT, RN BB Tk b - 2 8a-%
WHIREYIC SESIC I ) S N2 A TLREL Tw
PWREDERL T B Ehh L, ZOK, Uk

14

BB T o0 <2 N O I R S RIS & D8 1) Ao R R
L h, IS HITE TIRIED W TREDE
single cavity TR P e L Tvs < FH I
b5, BEIMEEDELL A DR TH B
BY, MWL eI REDME T L 2R T i £ F
DZEL DB, WHEOIEEME & HWIZFEITT 5 biT
Tl % o TIHTYM: 250 B3 72 e FikobsE s
INs,
3) EECESRIIE OBESESH

Bi7E, Mebendazole i L 2 &M H: 0 fe st H¢
THhN T EH200 BBz b - TIRILC 27 1)
NENH DT &, QHROBPWIL A 5 = Z LHhi+
GRHENT Wi/, JEHETOMRE L i
FELicBirRINELZ L™, RflichbizaA
s BT, AR, ARERAARE %, FEE, HE

HHY, GHS LI LEROMIEIWFE N
Twd, L LBRETLrZ )M+ Lo
ZERHERRE OO B,

TR L CE o Ridmg e o & 5 224t
ELTALNENIEA D, Wz L 2 Bk
B TRk o HERE L LT, S aho
S (L BERAT OB & 2o i1, AR g
BRI A L NS 2k, 80%LL LA —
F—THGRERNOMD, 1> Fw—I B L i
L TOWERO TR & AR OIER A H T 6T
W5,

BRERAGIZ 12, WHO (1981 4F) o 5 skitk
ELTHRE DM E 721321, BB AL
W, BRRSEROUGE, EFREIOER, EEETHE
e B E DRI N TR Z e bIT b
T3, HBE R TR ERNERON L & #ELD
collapse H¥RFE Y T, ERRITIZ 1X viable cell @
EAEKTH BIERG (germinal layer) A¥3ENIEEH
& lEEE | T < AL BE AT “free-floating”, “split
wall” L TELZeNTWw3WE, 2800
LA i3z BRI EWH IO RE L
25T EIZEEL v,

CT Lid/gHamaiyk, mEy A4 Xovhik
LZw, #FHizd /a3l v, NERD
CT & bR, AL HE I EHFEORF L L T

HARKSE $54% H45
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Doz, L LIins o RIEZES HEL T
W WZ EERIRET 5 b DODFERIGH X KT 5
LTI, ERC Z DB oRED— % =
v ZACREHET B LTI ISR Ok A L NS &
Vo,

EHIIERORR L LT, MRI THERE LD
FOGHEIE 2 E 5 mEnZ b LTk Ta 5 Z
DL WIMDE N e R EF 2, BUERE R T
HD, —fEicS ST mp A SEE O
RIEMKETH B 0ME, Wt 257 7@ &
TG @ viable cell (2 5% L CTHH % BT T &
2 LN DA, FRIREI T35 o S5 e it
HELL, —REFOBHREIBELIZCVES
oAz 5, L, 28RoERSCERIE, IKE
#IET B MHT 7 F 7 T RO EE L B il
L THET R Evwbh, ZOEEGD HE0
nTBH, ZoMsroMLIz o A+5 7 3K HE
ETELnwz ko3,

[TEE TSNS (WX L 2% 73 {28 ARV AE L7/[%)
Pz &I REBL, FNERYH LA LOMEIE L
FHTELZP LI DPRBEEOBREOVEDOTH
5. Mebendazole i, FFETREINE 28T
izt sz e i hic LS N
B, TIa— VR ED BE TOETH D s
ANTHY, FHBNCHENT D - HORRES I EE
CHEESUBETH B,

4) CT Iz & 28E5IRH

HEATBIC BT B AGENEIIC BT, HEH
WA ZKE e~ SIS TH KL % £ 5 5 i
HRIEE B, by HHEE FEEL D
i, BEREFE (FcKBE FRHRENER
#%), FWE, TEE2ET2FERTHS. £
E D 584 b N2 AREADM A b8 THEBHE
FsED % ¢, FrRicHIRIb 2 4 - BE4E & FAELL
AR E 25, i L GBEEG I o) i RS
PP, FFPIRS A & 0 - 22 A AN e, 28 M iR
¥, LT EEAEILERIE AKbEA L
Hotk M A% I A%, retrospective (2 & T AL L 72 Ar
RERLZ, 2cm UToOANFRTIZAREL D 1Z
I HEO R IFER, WRKInEEE L TE
PN & DR HRIE & 7 5, B2l L, WK

ER 643 A25H

£ = 243

GBI S v 2 B SRS Y Z iz A L R
T nwhr-GIcBmi T XETH 5,

s &

1. ZHMEFamaEo CT - MRIFFR 2, i
BN Z v FETLRHWTERETZ 512, B
FRfl 16 251 DWW THRE L 72,

2. SRRSO MERGTRE L CHE

TH DA, RHONEETIE CT THLL 2 T2
LER A WEAH ), MRIIZE OWEL
HE 2T B DIZBEATRTH 5.
O3, — i H#ATH TR, CT Talkib® fE- 72
IR 2R L, & ZhIic SIERRE A A L e
Wrid lelc 2 57205, BRcamt 4 ZLiEEfa
BT & 0 SRRIUE & B 2 A RIS & B,
THHAYH NV EFIVLETH S,

4, HEICE B L, SHEOBEERZE Lok
Blzonw T TERLZ,
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