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Evaluation of Diagnostic Efficacy of Ultrasound Examination
Combined with Body X-ray Computed Tomography for
Pancreatic Diseases
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To investigate diagnostic accuracy of non-invasive imaging methods, X-ray CT and ultrasound, on
pancreatic diseases, assessment of diagnostic capability of both methods were carried out as a multi-
institutional cooperative study. The image reading sessions were performed twice in separete
occasions in November, 1985 and March, 1986 with the participation of 19 physicians from 13
institutions. On the earlier session, only ultrasound images were interpreted and on the latest session,
interpretation of both CT and ultrasound images were performed, respectively. Among the results of
ROC analysis of interpretation, 69.4% of true positive-ratio (sensitivity) which included probably
positive operating point of pancreatic carcinoma were obtained on the earlier session while 78.8% on
the latest, respectively. For final computation of the present series a correction has been made
excluding the interpretation by physicians who performed significantly lower sensitivity comparing to
the others. The corrected sensitivity were 76.3% at the early session and 78.2% at the latest,
respectively. The ROC results of detecting benign tumors of the pancreas at the early session seems to
indicate lower level compared with the latest, and did not make any changes on the matter of
correcting the data. However, the results of some physicians shows high accuracy at the both
occasions, and this phenomenon led to the implication that certain criteria must exist to differentiate
benign and malignant tumors of the pancreas. For chronic pancreatitis with a localized mass, the
results of every physicians shows invariably low rating in ultrasound image interpretation whether or
not it was combined with CT images.

These results seems to show that the diagnosis of pancreatic mass by recorded ultrasound image
show generally satisfactory results with slight variations among participants from different
institutions. It is stressed, however, the key factors to achieve the best performance should be the
establishments of diagnostic criteria in ultrasound image interpretation in case of pancreatic diseases.
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Fig. 1 A flow chart of the order for retrospective
diagnosis of pancreatic diseases by US and CT
images in this study.

Table 1 List of cooperated institutions, number of cases and number of physicians who interpreted US and CT

images together

Cases and Physicians &}-SOT% seFl‘nleIc]:?e]ad Malignant ~ Benign Other Normal | Physicians
Institution “"--,..__\\\\‘ i e tumor tumor disease pancreas |(observers)

Tokyo Univ. Faculty of Med. 3
Chiba Univ. Med. School 18 10 5 1 3 1 2
Fukushima Med. College 1
Kanto Chuo Hospital 18 1
Oosaka Center of Adult Diseases 28 14 8 3 1 2 2
Gunma Univ. School of Med. 6 1
Kyoto Prefectual Univ. of Med. 8 4 2 2 1
Gunma Cancer Center 6 1 1 1
Tokyo Women's Med. College 27 12 7 2 3 2
Jichi Med. College 24 7 5 2 1
Aichi Cancer Center 10 6 4 1 1 3
Nagoya Univ. School of Med. 26 9 5 1 1 2 1
Kurume Univ. School of Med. 16 5 3 1 1 2
Saga Med. College 10 1 1 1
Sapporo Med. College 11 8 6 2 1
Kyusyu Univ. Med. School 7 5 1 4
National Kure Hospital 17 2 2
Hamamatsu Med. College 2

Total 238 84 49 12 18 5 19

AEFI634 5 A25H (25)
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Fig. 2 A part of work sheet used for filling up the clinical informations including

confirmed diagnosis of individual cases.

Table 2 Distribution of cases—sex and age

Sex Age 11—20  21—30 31—40  41—-50  51—60 61—70 71—  Unknown Total
Male 1 0 5 4 23 8 8 1 48
Female 0 1 3 5 7 16 4 36

Total 1 1 8 9 30 24 10 1 84
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BARETIE fh 34

¥Rt BEORE = — FILIRD®OEEYHE

LTy, EEREOHEOREEE=—F X
MOTNAC®-SNOP2° = — F o e, ¥ 7, BIE
EERoBmLOES IRD 2 — FE W,

Table 2 IEFIDER, R S5 % RT. Fivs
FiTix, 50~60AVRARMST, FrIiliziEs3
%2 Thoto, EEZK OSARIE Table 3 1i0R7
X5, [RFEMEERESO (&EMDST%) kb
%<, WTHEELTHA (12.0% 5 b 9 PlIEREY
BiERE ), BERER 6 B, {(RiE%ERT 3 Flix & RiERE
B1261, BERiE 9 6, IEWIES fl7c LB TH -
7c. Table 4 CEROFEMEDO SR L RT. MR
HoEEI RDEL{, BERcETREbOBL
VeEIz ks d0xing b & 483G D AEGI B
CHEELTW:, b, FHIhBEEER
1% Table 5 D & < 4 H1BEIC KA TV 5,

2-2, KERA7T—O>—}

Fig. 3L TcHERA LIy -2 v— L+ &R
T, o CHEEBBE ORI, 4.2 0EE
R, FAMRERAEOIRYF =27 TH2 L, K
BoBEIEFCBENREAVBBOAT VWS
iz, 4.(3) (i) oFEMic AnbEFTtoa—F

587

SATB I L. LirL, Zo Criteria izo
WTIESEBROFESI TR kR D& L, #F
s ECmidvwiebinh oo, TEEE, M,
IRITTESE, e SR REEAR & L1,
3. R AR & HEF

3-1. BBiRFE

KOEHT TIX, TAHEOFBRE I LR X
RIIERNL, ZomEEOREITRICHSR X b Rt

Table 3 Distribution of cases
-—confirmed diagnosis of pancreas

-
e |

Adenocarcinoma of pancreas
Cystadenocarcinoma of pancreas
Metastatic cancer of pancreas
Pancreatic cyst

Pancreatic pseudocyst
Cystadenoma

Mutinous cystadenoma

Chronic pancrealitis (without mass)
Chronic pancreatitis (with mass)
Acute pancreatitis

Pancreatic calcification

Normal Pancreas

Ul D =] WD

oo
g

Total

Table 4 Distribution of anatomical regions of pancreatic mass

head body hol
head body tail + + i O‘,e unknown
body tail Pancreas
Adenocarcinoma of pancreas 32 3 4 3 4 1
Cystadenocarcinoma of pancreas 1
Metastatic cancer of pancreas 1
Pancreatic cyst 2 2 1 1
Pancreatic pseudocyst 1 1 1
Cystadenoma 1 1
Mutinous cystadenoma 1
Chronic pancreatitis (with mass) 6 1 1 1
Total 41 8 8 5 5 4 1
LEoMELTZD2— FEBY, ZOBEITE Table 5 US units used in this study
D BARAIR S %537&"}"/5 Xowif, ¥/, D& Company (Alphabetic order) Model name of ultrasound unit
LTHFDfoEMEEYF = v 2 T5X5 1L Aloka Co. SSD-250,256,258,270,28(
P, FIREREEYEELLE, 10Tt 2 Hitachi Medico Co. EUB-25,40,340
o F 'C’Jﬁf% ;b‘;ga AH §E 5XBiiclL, XbHiz E%HE Toshiba Medical Co. SSA-10A,30A,35A,50A,77A,90A
ﬁ%@ Loxizd (3) (l]ll) DX BEFD Criteria % Yokogawa Medical System Co.  RT-2000,3000
PRF634E 5 A25H (27)
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Fig. 3 A work sheet used for interpretation of US images in this study.
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false positive rate(FPR)
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true positive rate (TPR)

Fig. 4 ROC curves for diagnosis of pancreatic
diseases before data selection. The solid-line
curve shows the range of ROC results of indivi-
dual physician and the filled circles show average
of overall results at 1st run. The dotted line-curve
and empty circles show the same meanings at 2nd
run.
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fe.
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Table 6 Sensitivity and specificity for diagnosis
of pancreastic diseases

Diagnoses’ Sensitivity Specificity
Presense of 1st run 85.2% 27.9%
pancreatic
diseases 2nd run 92.4% 24.1%
Presense of 1st run 72.2% 50.2%
pancreatic
tumor 2nd run 82.7% 53.7%
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Fig. 5 ROC curves for pancreatic diseases after
data selection. The curves and marks show same
as Fig. 4
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Fig. 6 ROC curves for malignant cancer of pan-
creas including metastasis.
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Fig. 7 ROC curves for benign tumor of pancreas.
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Table 7 Number of misdiagnosis for chronic
pancreatitis with mass

Diagnosis 1st run 2nd run
Adenocarcinoma of pancreas  58(45.0%)  55(47.4%)
Cystic adenocarcinoma 5( 4.00 5( 4.3)
Invasion of hepatic cancer 1 0.7
Metastatic pancreatic cancer 1C0.D 1 0.9
Pancreatic cyst 3( 2.6)
Benign tumor of pancreas 20 1.5 5( 4.3
Pancreatitis without mass 21(16.3) 22(19.00
Pancreas calcification 17(13.2) 9( 7.8)
Normal pancreas 18(14.00 14012.1)

Total 129(100%)  116(100%)
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Fig. 8 ROC curves for pancreatic duct dilation.
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Fig. 9 ROC curves for extrahepatic bile duct
obstruction.
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