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Ultrasonography as a Supplemental Technique for the Diagnosis of
Adhesion and Invasion of abdominal tumors
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Diagnostic capability of ultrasonography (US) concerning with adhesion and/or invasion of the
tumors to the surrounding tissues in the abdominal region including pelvis was evaluated in 54
patients with comparison to that of CT. All the lesions reached the surface of the organ and whether
the adhesion or invasion of the lesion to the surrounding organ or tissue was a problem. All the
patients underwent US and CT. US was performed not only in the usual real-time manner, but with
“supplemental” techniques: respiration, drinking water, rectal infusion and bimanual examination.
Accuracy of US reached 72% with one or some of those four US supplemental techniques, while
accuracy of CT which yields only stable image was 30% (p<0.005 by ? test). US with suitable
supplemental techniques should be applied to those cases with suspected adhesion or invasion of the
tumor in the abdomen, and when CT is not reliable to judge this problem.
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Table 1 Four types of US supplemental technique

A. Respiration : Repeated deep inhalation and exhalation is obliged.

B. Drinking water : Drinking water (500~700ml) is obliged before US examina-
tion of upper gastrointestinal tract. Changing position is also applied if
necessary.

C. Rectal infusion : Rectal infusion of water (50~300ml) is applied before pelvic
US examination.

Usually respiration (A) is also applied with this method.

D. Bimanual examination : Internal examination of vagina or rectum is applied

during pelvic US examination.

Dissociation of movement of the lesion and the surrounding tissuses is judged as
“good” when they move severally ; “insufficient” when they move identically or
when they are fixed and show no movement.

Table 2 Results of judgement about adhesion or invasion by supplemental US and by CT

supplemental US CT
location nug;bs%; of : unable to : unable to
correct incorrect judge correct incorrect judge
liver*! 13 12 1 s 4 2 5
gallbladder 2 2 = == = 1 1
e et 1 - L - - 1 -
spleen*? 2 2 o — 1 — 1
stomach 6 3 1 2 2 1 3
small bowel/colon 4 4 - — — 1 3
kidney/adrenal 5 3 — 2 4 - 1
retroperitoneum 5 1 3 1 2 1 2
uterus/ovary 10 8 2 — 2 — 8
rectum 6 4 1 1 1 . 5
total 54 39(72) 917 6(11) 16(30) 8(15) 300550

Parentheses indicate the percentages to all cases.
*1 . It includes primary or secondary carcinomas and alveolar hydatidoses, which located at the surface of

the liver,

*2 : It includes a splenic hemangioma and a splenic tuberculosis.

Confirmation of adhesion or invasion

= - total
positive negative
supplemental positive 20 24
US diagnosis
of adhesion or negative 24
invasion( + )
total 25 48

(* )When the dissociation of movement was judged “good”, then the
diagnosis was positive adhesion or invasion ; otherwise the diag-
nosis was negative adhesion or invasion. Those cases which were
“unable to judge” were excluded.

Confirmation of adhesion or invasion

— - total
positive negative
CT diagnosis positive 10
of adhesion or
invasion( * ) negative

total

10

(* )Those cases which were “unbale to judge” were excluded.
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Table 3 Change in boundary visualization by
US supplemental techniques

type of US

. . deterio-
location supplemental improved no change
technique(s) rated
liver A 10 3 —
gall bladder .
bile duct A 1 &
spleen*? A il 1 =
stomach B-A+E 3 2 1
small . X .-
bowel/colon A-A+C 2 1 1=
kidney/adrenal A 2 3 —
retroperitoneum A A+D 2 3 —
uterus/ovary D 5 5 —
rectum D 4 2 =
total 30(55) 22(41) 2(4)

*A, B, C and D corresponds to those shown in Table 1.
**Deterioration was due to gas in the GI tract presented
after the supplemental technique (s) was (were)

done.
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Fig. 1 Case 1. Alveolar hydatid disease of the liver.
a, CT. A moderate low density lesion with small cystic low density reached the
anterior surface of the liver (Couinaud’s S4, 8). The anterior surface protruded
and compressed the abdominal wall and the diaphragm. Involvement of those
areas were likely. b, US at exhalation. The lesion kept in touch with the
diaphragm (closed arrows), but whether the involvement existed or not was
unclear in the stable US image. This unclearness was due to acoustic shadowing
or posterior echo reduction caused by the lesion itself. Open arrow indicates a
landmarking point of the lesion. ¢, US at inhalation. Respiration method was
applied. The landmarking point (open arrow) showed “good” dissociation of
movement in relation to the diaphragm. This proved no adhesion or involvement.
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Fig. 2 Case 2. Metastatic tumors of the uterus and the ovary of rectal car-
cinoma. This 56 yrs old female had undergone lower anterior resection.
a. CT. An inhomogenous mass of the uterus (U) was revealed in front of the
residual rectum (arrow). Ovaries (arrowheads) were seen in the right-
anteriorly and the left-posteriorly. b, US. Bimanual examination was applied
to examine the relationship between the uterus (U) and the surrounding tissues,
urinary bladder (UB) and parametrium (P) posteriorly to the uterus. An arrow
indicates the finger of the examiner. Bimanual examination revealed “not
good” dissociation of movement between the uterine tumor and the surrounding
tissues showing adhesion and invasion.

HEBELTRY, BORMEEELE 222, 15
Bk - TEB RS & % - Bl w2
L, BIUW, BEOBRIHELLOoNELS
HA=2 —0—fiBE ot EABE LM E
7t -7z (Fig. 3b),

x =

TERE O e DBE S F FERES - A8 HED D
RREL TWABLEMCOWTOERIT, ERE
ZWCBbAHEETH Y, B 2eks\vToxi
BT, ERCEVWTHEERRIT>EThRn
T EThB,

AR TO CT ORI, HIEREEMD L <,
N SIEGEEDIELRIIZI0% EEM -1, T
b, HEECRE I BIEEREECcHS CT
D fE - B2 — BN EETH S,

Zhicx LT, US XM L 7o W Em 5 2%
NRBH 2T, VTAEAL AEEIELRSEF
%, % 2T, 40 US CEERIEREROER
= a-RHELLNL, FALOBEEOEM X

SERC3 4R 1 A25A

(5)

IV TAEAL ATHETAZ LI Y, $ILE S
FHERE LGS - BEOYEN TR DDT
HBHUNO = pEH, FinUSIck S -BE2
KOHFBREDRETHA 5.
LIFiefdmUSic>2nwToEF O 4z
%,
1. HiEm#ER
n US 3, BRSO BE Y RAR
CHALBET S, LoRBMRERIZE L«
D% Table 158U X\, BIBEEEEOHF-
[« B oo RS TR AE A - fE5MEE R
BRT5. B LB TEHE B C—kBIEM LR
BTEBRERE R ERT 5. BRE (FE,
R, Bl L) Tk, FEDYERA—E -EB
BEBWL - CHFREEES IS S, L
kX b, DL AR - HEE OBIRME S
Wi B b ORR2U T ST-OTH D,

2. WEtHHmEBICOWT

&g - ks - AHAGoBoER=a 11, B



6 iz - BE2E L T AT

Fig. 3 Case 3. Bile duct carcinoma at the hepatic hilum.
a. Intraoperative US. Inhomogenious, hypoechogenecity with illdefined boundary
was seen at the hepatic hilum (arrowheads). Respiration revealed “not good”
dissociation of movement. As the deep part (T) had been turned out to be the
carcinoma, we judged that the whole part of the hypoechogenecity corresponded
to the carcinoma, and that the tumor invaded the hepatic hulum. b, US with
placing a finger between the liver at hilum and the tumor. The operator’s finger
was seen in the central part of the hypoechogenecity, acrossing it (arrow). This
indicated the true boundary between the hepatic hilum and the carcinoma. Also,
it clearly showed that there was no adhesion or invasion to the hepatic hilum,
which was proved by macroscopic histologic examinations after removal of the
lesion with the hepatic hilus. The reason for hypoechogenecity of normal hepatic

hilum is still unclear.
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Fig. 4 Nine years-old boy with neuroblastoma.
a. US of stable image. Boundary between the tumor (T) and the spleen (S) was
unclear. Judgement about invasion merely from this film is impossible. b, Sup-
plemental US (Respiration). Dissociation of movement between the tumor and
the spleen was “good”, and the boundaries of spleen and the tumor became clear.
These indicated no invasion.
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